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Second Technical Consultation on
Integrated Rural Water Management

The meeting was organized by WHO and it was based on the
recommendation of the first one, held in Rome two years ago. The
objectives of the consultation were:
1) to review progress in the implementation of the
recommendations made at the first technical consultation,
2) to discuss current constraints on inter-agency
coordination/collaboration,
3) to review the role of the O&M in the different aspects of
rural water management and to discuss options for the integration
of O&M activities in irrigation and drainage, and in water supply
and sanitation, and
4) to recommend approaches for inter-agency activities to assist
countries in integrating collaborative rural water management,
in particular o&M, through policy formulation and reform,
technology innovation, capacity building and community
involvement.

The participants were representing the following organizations:
WHO, UNDP, UNICEP, WB and UNDP/WB WSSP. Observers from IRC and
ECOSOC/Amman were participating too. There were also invited
country participants Morocco, Namibia and Turkey. The invited
participant from Uzbekistan did not arrive. The list of
participants is annexed.

The consultative work was done in plenary sessions and group
meetings* The working groups were 1) policy/legislation and 2)
management/ country level, concentrating on: how the UN-family
organizations could enhance their cooperation. They both groups
tackled three subjects from their point of view: Technology,
community involvement and finances/ institutional implications.
The discussions were based on the presented background papers.
(The material is in the library.)

After discussions a summarizing session was held. The end result
of the session is a resolution which will be finalized and
distributed by the secretariat/WHO to the participants and
presented to the ACC-SCWR meeting in October (UN Administrative
Committee on Coordination, Sub-committee on Water Resources). A
preliminary information on recommendations of the resolutiony,
which involves IRC:
« * * P *

5. IRC will prepare a plan to a catalogue of training courses,
material and methods to make them available at country and at
global levels,
(by end August)
* # • • •

The next meeting will in principle be held in two years from now,
subject to identifying a topic/topics. UNICEF was requested to
host the next meeting. UNDP/UNICEF will consult each other on
hosting and the topic/topics.
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COMMONALITIES

Technology (broad sense)

Service capacity maintenance/training

Small household requirements

Organization of communities

Cost sharing

Project implementation at the lowest level

Water demand

Water quality (health, production)

Catchment area/resource

Link of technology choice with Operation and Maintenance

DIFFERENCES

Irrigation and Drainage

I&D is production oriented

(management differences, political visibility

different)

Conveyance systems are different

Energy supply systems are different

tenure an issue

Attracts development investment and private

capital easily

Disciplines people's life style

Strong environmental concerns

Rotational delivery is accepted

Subsidizing less common

More private sector oriented

Water Supply and Sanitation

WSS addresses a basic need

not an issue

not easily

not

not

not demand related

Subsidizing more common for social reasons

More public sector oriented



DRAFT Integrated Rural Water Management

Working Group Session on Technology -
Institutional/Management Aspects

Key Issues

• There is a need for better coordination and integration of resource management planning

at the appropriate levels. The management of water resources should be conducted

through the active involvement of the different water resource users (water supply and

sanitation, irrigation, energy, etc.)

• Any cooperation between the water supply and the irrigation sub-sectors should be

developed on a demand driven basis. The level and intensity of such cooperation should

be defined according to local conditions and should be decided based on the possibility

of synergy derived from a cooperation process involving the water supply and sanitation

and irrigation services.

• Rural water supply and sanitation and irrigation are often operated, maintained and

managed by different groups with different motivation, objectives and background. Thus,

the integration of management and operations and maintenance of irrigation and water

supply and sanitation schemes might be of difficult implementation at the local level and

eventually detrimental to the efficiency and effectiveness of these services. However,

it is felt that both sub-sectors could benefit from the implementation of common support

services intended for the improvement of both wss and irrigation.

• There is a gap in the information flow between wss and irrigation groups. Mechanisms

should be developed to facilitate information exchange between decision-makers,

managers and operational staff responsible for these services.

• The involvement of the private sector should be viewed as a possible alternative for

operations and maintenance of both wss and irrigation facilities. However, the financial

and regulatory aspects involved in a privatization process should be given especial

attention as these are crucial issues greatly affecting the sustainability of this option.

• Standardization of materials and equipment and the development of mechanisms for

quality certification should play a major role in the cost of operation and maintenance.
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09:30-10:00 Opening Session
Agenda item 1: Opening
Agenda item 2: Objectives
Agenda item 3: Approval of the proposed agenda

and tentative programme of work

Relevant documents: TC/95/00 to TC/95/04

10:00-10:30 Coffee/tea

10:30-12:00 Agenda items 4 and 5:
Review of progress
Comments by individual agencies

Relevant document: TC/95/05

Arrangements for two working groups on broad, cross-
cutting areas: (1) policy framework, planning procedures
and legislation; (2) institutional strengthening and
management.

12:00-14:00 Lunch

14:00-15:00: Agenda item 6; Technical discussions

Presentation issues paper on technology aspects
of O&M
Plenary discussions

Relevant document: TC/95/06

15:00-15:20 Coffee/tea
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15:20-17:00 Working group sessions on technology aspects

Relevant documents: TC/95/06 and
TC/95/09 to TC/95/12

Wednesday 28 June

09:00-10:30 Agenda item 6: Technical discussions (continued)

Working group sessions on technology aspects (continued)

Relevant documents: TC/95/06 and
TC/95/09 to TC/95/12

10:30-10:50 Coffee/tea

10:50-12:00 Technical discussions O&M:
Presentation issues paper on community involvement/
education and training aspects of O&M, with special
reference to human health
Plenary discussions

Relevant document: TC/95/07

12:00-14:00 Lunch

14:00-15:15 Agenda item 6: Technical discussions (continued)

Working group sessions on community involvement

Relevant documents: TC/95/07 and
TC/95/09 to TC/95/12

15:15-15:35 Coffee/tea

15:35-17:00 Working group sessions on community involvement
(continued)

Relevant documents: TC/95/07 and
TC/95/09 to TC/95/12
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09:00-10:00 Agenda item 6: Technical discussions (continued)

Presentation issues note on economic and financial
aspects of O&M
Plenary discussions

Relevant document: TC/95/08

10:00-10:20 Coffee/tea

10:20-12:00 Working group sessions on economic/financial aspects

Relevant documents: TC/95/08 and

TC/95/09toTC/95/12

12:00-14:00 Lunch

14:00-15:15 Agenda item 6: Technical discussions (continued)

Working group sessions on economic/financial aspects
(continued)

Relevant documents: TC/95/08 and

TC/95/09toTC/95/12

15:15-15:35 Coffee/tea

15:35-16:30 Plenary presentation of working group reports and
discussions

Evening: Drafting of conclusions and recommendations of the consultation

Friday 30 June

10:15-10:30 Coffee/tea

10:30-12:00 Agenda item 7: Technical discussions

Plenary presentation of draft conclusions and
recommendations of the consultation, discussions and
approval

12:00-14:00 Lunch
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Second Technical Consultation on Integrated
Rural Water Management. WHO. Geneva. 27-30 June 1995

Review of Progress on the Implementation of
Recommendations of the First Technical Consultation

Food and Agriculture Organization of the United Nations1

Rome, Italy

1. Introduction

The First Technical Consultation on Integrated Rural Water Management (IRWM)
was convened as a direct response to the recommendations of the Dublin and Rio
Conferences concerning water management and sustainable development. These conferences
asserted that:

* meeting the basic needs of rural populations, namely drinking water, food, shelter,
clothing, sanitation and primary health care, and the environmentally sustainable
transformation of the subsistence agriculture to a productive and economically viable
venture is the basis of rural development;

* in order to meet the basic needs of the rural populations, water development and
management will have to be considered in an integrated manner; and

* achieving food security is a high priority in many countries, and agriculture must not
only provide food for growing populations, but also save water for other uses.

Chapter 18 of Agenda 21 encompasses a priority area on rural water management,
namely, "Water for Sustainable Food Production and Rural Development", which is based
on the principles of integrated rural water management.

The First Consultation on IRWM was thus a logical first step for implementing
Agenda 21 within an inter-sectoral and inter-agency framework. The Consultation was
convened, in March 1993, jointly by FAO/WHO/UNICEF/UNDP/WB and hosted by FAO.
The objectives of the consultation were to:

(a) develop of mechanisms to promote integrated water management;

(b) identify issues for concerted and coordinated action among agencies, countries and
the donor community, including technical assistance to developing countries; and

(c) establish principles and modalities for the preparation of guidelines for integrated
rural water resources management.

1 Prepared by Arumugam Kandiah, Senior Officer, Water Resources Development and Management
Service, Land and Water Development Division, FAO, Rome, with contribution from WHO and UNDP.



To this end. the Consultation was structured on three themes, namely: (a) policy,
strategy and planning; (b) research and the development of technologies; and (c) capacity
building. Technical sessions, in plenary, on each theme were followed by Working Groups
for the drafting of recommendations.

This paper reviews the progress achieved by the relevant agencies in mp anting
the recommendations of the Workshop, primarily through inter-agency collabc tio- ut also
under the "regular programme activities" of each of the participating agenc: A mmary
is provided in Annex 1.

2. Policies, Strategies and Planning for Integrated Rural Water . ianaqement

2.1 Guidelines on policy reviews and reforms

Recommendation

Following indications for future action in the keynote paper, it was recommended that
initiatives be taken for support to policy reviews, reform and formulation at national level.
with specific regard to the rural environment. It was suggested that attention should be given
to the preparation of suitable guidelines, approaches and methodologies for this purpose,
leading to the strengthening of mechanisms for inter-sectoral coordination, and to the creation
of appropriate legal and institutional structures for the implementation of national water
management and conservation policies. Advantage should be taken of recent experiences of
national and state governments, and current FAO and World Bank work on policy reviews.

Progress

Considerable progress has been made with regard to implementing the above
recommendation.

* The World Bank in 1993 formally published a policy document on water resources
management. The publication is considered the Bank's guide to water resources f
management but, for all practical purposes, it is a very useful guide to all concerned
with water resources management. The document was prepared by the World Bank
in close consultation with a number of t?N organizations, notably, UNDP. FAO,
UNICEF and WHO and hence can be considered a product of inter-agency
collaboration.

* Following the publication of the policy document, the World Bank together with
UNDP embarked on a guide to assist developing countries in formulating water
resources management strategies. Again through a process of consultation with
relevant Organizations in the United Nations, the Bank published the "Guide to
Formulation of Water Resources Strategy" in 1994 as World Bank Technical Paper
No. 263.

* Concurrently FAO developed a guide on water policy reform and review with
particular focus on rural water management. After due process of consultation with



relevant UN organizations. FAO has published this document under the title
"Reforming Water Resources Policy: a guide to methods, processes and practices'

Noticing two parallel, but complimentary, publications on water policy and strategy
formulation, the ACC-Subcommittee on Water Resources (ACC-SWR) recommended
that World Bank and FAO guides on water policy and strategy be integrated into one
publication, to provide a unified guide to Member Nations on water policy reform and
strategy formulation. For this purpose, FAO, World Bank and UNDP convened an
Expert Consultation in January 1995 and discussed the preparation of the "integrated
guide". This guide titled " Water Sector Policy Review and Strategy Formulation: a
general framework" is in its final stage of review and will soon be published by FAO
as a joint FAO/WB/UNDP document.

2.2 Global water information system

Recommendation

Bearing in mind that an adequate information base was essential to all resource
management activities, it was recommended that support be given to governments in
information management and the building of information systems for the collection and
analysis of data. A suggestion was made for the enhancement or establishment of
"information system centres" at national level, as a component of this activity. Investment
in information management at country level draws all national agencies into the exchange and
contribution of information, and leads to improved intersectoral coordination, with mutual
and overall advantages to integrated activities. There is a need to review current efforts to
establish and operate information systems, at both national and global levels, in order to
determine gaps and needs.

Progress

In this regard, FAO, in collaboration with national governments, has launched a
programme called "Global Water Infonnation System" (GWIS) which consists of two
components, namely, (a) the "AQUASTAT" which is a data base on water use. mostly in
agriculture and rural development; and (b) GIS-Hydrology, which is a simulation capability
for water resources and environmental assessment. With regard to AQUASTAT. data
collection for Africa has been completed and the software is being developed and tested. By
the end of 1996, it is expected that the AQUASTAT database would have covered more than
90% of the irrigated areas of the world.

In response to a request of the Commission on Sustainable Development, the ACC-
Subcommittee on Water Resources, together with the Government of Sweden, is preparing
a report on "comprehensive assessment of freshwater resources" which includes a section on
water resource data. WMO, UNESCO and FAO are jointly working on the water resources
data aspect.



2.3 National water policy reviews

Recommendation

It was recommended that national policy reviews, refqrm and formulation, demand
management principles, and considerations for national information centres b< ested on a
pilot basis in selected developing countries, including giving assistance o national
administrations.

Progress

FAO. UNDP, WB and WHO are actively involved in this subject both collectively
and as individual agencies, the latter in response to requests from their respective Member
Nations. Joint UNDP and FAO water policy missions were undertaken in Yemen and
Vietnam: WHO and FAO undertook a joint water policy mission in Zimbabwe; FAO on its
own (under its Regular Programme activities including the International Action Programme
on Water and Sustainable Agricultural Development) has undertaken national water policy
reviews in Egypt, Turkey, Tanzania, Indonesia, and Belize. UNDP in collaboration with
DDSMS has undertaken "water sector rapid assessments" in a number of countries

In the context of policy issues linking water development and health, a considerable
amount of inter-agency work has been done under the joint WHO/FAO/UNEP and UNCHS
Panel of Experts on Vector Control (PEEM). More specifically, a WHO/FAO national
seminar on agricultural development and health was held in Benin in 1994. The activity was
linked to an on-going FAO/UNDP project for small-scale irrigation development in that
country.

3. Research and Development

This theme was discussed in a wide range of contexts, from the level of integrated
river basin management, through scheme and system design and operation, to
development and selection of equipment and methods for data acquisition, irrigation
domestic supply. In all of these areas, the software and operational aspects, particularly the
human element, were given high priority in a search for solutions to the common problem
of diminishing quantities and qualities of water resources.

3.1 River Basin Management

Recommendation

The following activities were suggested for inter-agency collaboration under river
basin management:

(a) resource assessment and management methodologies, including the use of advanced
technologies such as remote sensing, Geographic Information Systems, computer
expert systems and isotope techniques;



(b) user-friendly modelling techniques for both large and small basin-wide analysis;

(c) appropriate economic evaluation methods and their application in basin-wide water
management, which take into consideration social, environmental and health aspects:

(d) adequate incentives and mechanisms for intersectoral cooperation and community
participation in the context of water allocation policies and the implementation of
sector activities: and

(e) ecosystem classification and innovative environmental management methods aimed
at protecting the resource base and reducing the health risks associated with its
development.

Progress

With regard to recommendation (a):

WHO Division of Control of Tropical Diseases continues to promote the use of GIS
in the monitoring and control of malaria, schistosomiasis and other vector borne-diseases.
Efforts focus on Botswana. Morocco and Senegal and have a strong emphasis on promoting
an integrated, inter-sectoral use of GIS and capacity building in the health sector.

In FAO, a pilot phase is currently underway in the Niger River Basin on the
application of GIS to simulate the distribution of water resources in the basin. Once
operational, the GIS model can be used to develop various scenarios of water resources
development at a river basin level.

With regard to recommendation (e):

PEEM organized missions to the Lower Mekong and Zambezi River basins to assess
the options for incorporation of a health component into integrated river basin development
and management. The reports of these mission were discussed at the technical discussion
during the 12th PEEM meeting in March 1994. In addition, a desk study of the Senegal
River Basin was prepared and discussed in the 12th Meeting of PEEM. The discussions
resulted in recommendations for the implementation of a comprehensive package of capacity
building and awareness creation activities in the Mekong Basin; studies on the association
between wetland development vector-borne diseases in the Zambezi Basin and studies on
reservoir management for vector-borne disease control in the Senegal River Basin.

3.2 Water Use Efficiency

Recommendation

In order to address relevant issues concerning water use efficiency, the Consultation
recommended that R&D activities be undertaken with the following objectives:

(a) technical improvements for the more efficient conveyance and distribution of water



in both irrigation and domestic supply systems, with special reference to local
adaptability, durability, cost effectiveness and easy maintenance; and

(b) the development and testing of improved on-farm irrigation methods that will
contribute significantly to water saving. There should be an emphasis on the water
saving potential of different irrigation and cropping methods and practices, in
combination with crop/soil management, soil hydroponic systems, protected
agriculture and genetic improvement. These R&D activities in particular should
include an assessment of the environmental and health effects of new technologies.

Progress

* FAO and WMO jointly held workshops on the use of meteorological data for
irrigation management.

* Concerning R&D in health and water development. PEEM was successful in
launching a research programme on "association between rice production systems and
vector-borne diseases in West Africa" in collaboration with WARDA and IDRC
(Canada).

* Under the auspices of the Water Supply and Sanitation Collaborative Council, in
which several UN and bilateral agencies participate, the Working Group on Operation
and Maintenance of Water Supply and Sanitation Systems continued to play an
important role in promoting efficient use of drinking water.

FAO. in its regular programme, undertook a number of activities on irrigation water
development and management. Some important activities undertaken by FAO include:

development and testing of a computerized Irrigation Management Information
System, (SIMIS);

TCDC Regional Workshop (Near East and North Africa Region) on "Advanced
irrigation technologies for sustainable agriculture in arid climates"; and

a publication on "Irrigation water delivery models".

3.3 Wastewater Management

Recommendation

The Consultation recognized the importance of low quality water (including
wastewater, brackish water and drainage water) as part of the available water resources of
countries in the arid and semi-arid regions of the world. It also recognized that further
investigations are needed in support of the successful implementation of sustainable
wastewater re-use systems. In order to address existing knowledge gaps it is recommended
that the following initial R&D activities be undertaken:



(1) for the countries in arid and semi-arid areas, develop guidelines for the establishment
of sustainable low quality water re-use systems and the upgrading of existing systems.
and provide relevant information on policy, technological and institutional aspects and
on pertinent environmental, health, socio-economic and cultural issues: and

(2) assist countries in translating these guidelines into national standards and codes of
practice for the use of low quality water, taking into consideration local priorities and
constraints.

Progress

Three inter-agency activities are relevant in this regard:

Regional Workshops on Wastewater Reuse: WHO/FAO/UNEP/UNCHS jointly
implemented three regional workshops, in Mexico, representing the Latin American
and Caribbean Region, in India, representing Asia and the Pacific Region and in
Zimbabwe, representing Southern African Region, on wastewater reuse.;

Mesquital Valley Project on Wastewater Reuse: WHO and FAO, together with PAHO
undertook an activity to evaluate the use of partially treated municipal wastewater of
Mexico city for crop production in the Mesquital valley.;

Working Group on Water Pollution Control: Under the WSSCC. a Working Group
on Water pollution Control has been established. The Working Group will be
coordinated by WHO. The Working Group is preparing a text on water pollution
control which will include strategies and methods for water pollution control, case
studies, and a comparative evaluation of different management systems and
approaches.

3.4 Optimization and system performance

Recommendation

The Consultation noted that the sub-optimal performance in all types of schemes, in
the various water sub-sectors, results in high,-€osts, declining services, environmental
degradation and weakened benefits. There is a complex set of relationships among several
key factors affecting this situation which includes:

• Management: the provision of water services through operational control of human,
physical and financial assets of the system;

• Maintenance: the preventive and remedial actions necessary to keep a system
functioning at the level of performance for which it was designed;

• Financing: the willingness to pay for the desired levels of services by the users of the
system;
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• Institutional strengthening: the legal and policy framework which assigns
responsibility to agencies to implement and coordinate their programmes;

• Technology application: the application of technologies that have been successfully
used in one sector to other sectors, where such applicatiqn has potential but is not yet
adequately utilized;

• Innovative extension methods.

The Consultation believed that greater attention should be given to identifying and
developing techniques in each of the above areas in order to improve the performance of
water resources management systems.

Specifically, the Consultation recommended that a joint task force be organized by
those agencies that have active R&D programmes dealing with one or more of the above key
factors. This task force should: .

(1) identify the detailed aspects of each of these factors needing special attention;

(2) establish a framework for cooperative action to develop the identified aspects: and

(3) prepare guidance material for overall optimization of systems performance.

Progress

There has been very little progress in this area, particularly under an inter agency
framework.

With regard to innovative extension methods, PEEM is promoting the introduction
of environmental management methods for vector control through agricultural extension
systems. Following three regional workshops on this subject, there is a plan to develop
guidelines for agricultural extension workers and village level public health officers. .

The WHO/UNICEF Joint Monitoring Programme for water Supply and Sanitation
(JMP) is designed to monitor a minimum set of water supply and sanitation indicators and
is supposed to have the capability to collect data down to five administrative sub-levels of
government.

FAO is making some effort to evaluate irrigation system performance by means of
the SIMIS programme.

4. Capacity Building for Water-sector Development and Management

The basic components determining the capacity of the system were identified as
human resources development (HRD) and the institutional structure. Three elements of
capacity building are:



• the creation of an enabling environment for capacity building with appropriate policy
and legal frameworks:

• institutional development, preferably building on existing institutions; institutional
development includes national, local, quasi-governmental, public and private
institutions, and community participation; and

• human resources development and the strengthening of managerial systems.

Key actors in capacity building include government at various levels, external support
agencies, education, research and training and extension institutes, professional associations,
national and multinational corporations, and the private sector.

Recommendation

The Consultation adopted the following Recommendations:

(1) National Water Sector Assessments should be facilitated and supported by the UN
system and bilateral agencies as a starting point for the identification of capacity
building needs and priorities.

(2) National governments and support agencies should enter into long-term commitments
to facilitate programmes for capacity building, which must be seen as a steady and
continuing process. Relatively small inputs over a long period of time are considered
to be more effective than larger inputs of short duration.

(3) Water Sector Capacity Building should form pan of Integrated Water Resources
Management. When focusing on the rural environment, capacity building should also
promote the integration of national development objectives.

(4) Opportunities should be taken for the networking of institutions, which is a powerful
tool for capacity building, and in particular for the exchange of experiences and
capacities between developing countries.

Progress

Actions already initiated, in capacity building, by UNDP, are in harmony with the
above recommendations, and it is intended that other organizations of the UN system would
collaborate as appropriate.

The UNDP's water sector assessment programme is tailored to the state of a country's
water resources as well as to the specific characteristics and requirements of the way they
are managed. A multi-faceted assessment of the water sector at large by government and
other national specialists, complemented, as required, by external expertise, will provide the
basis for such strategies. The assessment process has four steps: (1) fact finding mission; (2)
formulation of the Terms of Reference; (3) water sector assessment; and (4) national/regional
consultation.
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The national/resional consultation will bring together the various stakeholders and ESAs to
discuss and outline medium and long-term strategies for comprehensive water resources
management.

The programme will structure its efforts by putting the various capacity building
experiences into case studies and training materials. In this regard, there will be close
collaboration on this work with the Economic Development Institute of the Wndd Bank.

The following are the outputs of the programme:

* a process of capacity building initiated by water sector assessment:

* a nucleus of officials and specialists committed to and trained in sustainable
water sector development:

* water sector assessment reports; *

* improved cross-sectoral and cross-functional collaboration; and

* improved coordination among national agencies and ESAs.

The PEEM's activities on national capacity is relevant. PEEM has carried out. in
collaboration with the Danish Bilharzia Laboratory, three national training courses on Health
opportunities in water resources development". Three courses have been held so far in
Zimbabwe, Ghana and Tanzania and one is planned to be held in Honduras next year. The
training course has adopted a task-oriented, problem-based learning approach, where
participants from different ministries are given a chance to learn about inter-sectoral decision
making that may lead to incorporation of health issues in the planning and design of water
resources development projects.

A Near-East and North Africa Regional Workshop on Water Management
Technologies for Arid Climates was organized jointly by FAO and UNDP under the
framework of Technical Cooperation Among Developing Countries (TCDC) in March 1995.{
The Workshop was hosted by Egypt and attended by representatives from 11 countries of the
region. It provided a forum to the participating country experts to exchange information on
water management technologies. The Workshop recommended that a Second Regional TCDC
Workshop be held in 1996 on the subject of "Use of Marginal Quality Water in Agriculture".

FAO has produced, under its Water Management Training Manual Series, seven
publications on various aspects of irrigation water management specifically designed for
irrigation and agricultural extension workers.

5. Mechanism of Coordination and collaboration

The subject of the mechanism of coordination and collaboration among UN
Organizations and between UN Organization and Member Nations and External Support
Agencies in the water sector was dealt with in a Discussion Forum. Existing mechanisms
were discussed with respect to four programmes, namely:
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the Water Supply and Sanitation Programme under the framework of the
Collaborative Council (WSSCO — with secretariat in WHO;

the International Action Programme on Water and Sustainable Agricultural
Development (IAP-WASAD) — with secretariat in FAO;

the International Programme for Technology Research in Irrigation and Drainage
(IPTRID) — with secretariat in WB; and

the Panel of Experts on Environmental Management for Disease Vector Control
(PEEM) — with secretariat in WHO.

Discussions focused on coordination and collaboration on activities relating to
programme formulation and implementation at national, regional and international levels and
both within and beyond the umbrella of the ACC-Subgroup on Water Resources.

Some recent developments

The idea of a "World Water Council" (WWC) was first brought out. in a formal
manner, at the Noordwijk Conference in March 1994. In November 1994, at the 7th World
Congress of the International Water Association, a consensus was reached by the participants
on the need for a World Water Council. An Interim Founding Committee to do the
preparatory work was established. This Interim Founding Committee met recently in
Montreal and has produced a strategic document called the "The World Water Council-
Montreal Initiative". The document presents a mission statement, objectives, scope of
activities, membership and other relevant details of the WWC.

Concurrently, UNDP and World Bank, have jointly launched an initiative called
"Global Freshwater Partnership" which will serve as a "window" for joint implementation
of the UNDP-WB Programme on Water Supply and Sanitation and The International
Programme for Technology Research on Irrigation and Drainage (IPTRID). FAO's WASAD
programme is likely to form a component of the "Global Partnership", to integrate the
objective of water development for food security and sustainable agricultural development.

Recently, an external evaluation of the PEEM was carried out and consequently there
may be modifications to its current modality of collaboration among the participating
agencies.

6. Guidelines for Integrated Rural Water Management

The 1st Consultation provided a preliminary framework for the identification of
principles for the preparation of guidelines on integrated rural water management. It was
considered that components of the guidelines will emerge from the implementation of the
recommendations of the Consultation. Thus it may be timely to discuss this subject at this
2nd Technical Consultation to decide: (a) whether such guidelines are needed; and (b) if so.
what should be the modality to prepare the guidelines.
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It should be noted that the proceedings of the 1st Technical Consultation, including
the edited technical papers, were published by FAO and have been widely distributed. This
publication, by itself, is a useful document on the subject of rural water management and it
is not a substitute of the intended guidelines.

7, Conclusions

The 1st Technical Consultation had very clearly brought out two issues: th complex
nature of rural water resource management, in particular the linkages between irrigation and
(agricultural water use) water needs for drinking, sanitation and rural health; and (b) the
interaction between the various UN agencies in the sphere of rural water management. The
Consultation re-affirmed that an integrated approach is vital to sustainable management of
water resources in the rural sector and that inter-agency collaboration is the best suited
strategy for the UN system to assist Member Nations in a productive and cost-effective
manner.

The scope of the 1st Technical Consultation was very broad, and so were the
recommendations, which are too many to be followed-up in a practical sense. As evident
from the paper, follow-up by the agencies in implementing the recommendations was only
moderately successful, at the best. There are several reasons for this situation as listed below:

(a) There is no formal mechanism, among the participating UN agencies for joint
implementation of programmes. PEEM is perhaps an exception in this context.
Although, the ACC-SWR has established a number of Working Groups for this
purpose, they are practically non-functional as far as joint programming is concerned.

(b) Most UN organizations are faced with a lingering "financial crisis" and under such
a situation, the organizations give priority to their own "regular programme" activities
which are mandated by their respective Governing Bodies. This results in inadequate
staff time and funds for inter-agency activities.

(c) Lack of external funding for coordinated activities hinder implementation of joint
programme. Even if the financial situation of UN agencies improves, it is unlikely
that they can implement joint programmes without external funding. Response from
multi- and bi-lateral funding sources has~~been poor. It was believed that the UN
would secure additional (extra-budgetary) funds to implement Agenda 21. but this is
not happening.

(d) Inter-agency collaboration at the "country level" is found to be even more difficult.
Agency representatives at the country level seem to be preoccupied with the activities
of their own agencies and their respective national ministries;

However, the need for joint action among the UN organizations, is becoming
increasingly evident. The UNDP-World Bank initiative, namely the "Global Water
Partnership" could prove an effective mechanism for joint implementation of programmes.
The WSSCC is functioning relatively well, but there is room for improvement. The joint
WHO/FAO/UNEP/UNCHS programme, i.e. PEEM has worked reasonably well until now.
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but apparently it requires change and is approaching a stage for revitalization.

It is important that recommendations for joint inter-agency activities be based on the
realities of budget and manpower that would be made available be the respective agencies.
However, an over-riding factor is the relevance of the programme itself to the Member
Nations and the value of the programme in assisting national, governments to manage their
water resources to achieve sustainable development and national capacity building.
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Annex I. Summary of implementation of die recommendations.

Recom me nda lions

Policies, strategies and planning

(a) Preparation ol'guidelines, approaches and methodologies.

(h) Review ol national experiences on demand management

(c) Hnhanceinent/estahlishment ol national "information system centres"

(d) Global water information systems

(e) National policy reviews

Research and Development

River basin management

(a) Resource assessment and management methodologies application

of advanced technologies

(h) Modelling techniques for basin analysis

(c) Fainomic evaluation methods, including social, environmental

anil health aspects

Action taken

World Bank, UNDP, and FAO

None

WIIO/UNICliF

FAO

! ;AO, UNDP, DDSMS

WHO and FAO

None

None

Results

World Hank policy guide on "Water resources niiiiiugeineiH"
World Hank UNDP "Guide to formulation ol waier resources
strategy"
1-AO document on "Reforming water resources policy: a guide to
methods, processes and practices"
FAO/UNDIVWB joint document on " Water secloi policy review
and strategy formulation: u general Iruiiicwmk"

None

WIlO/UNIOli i Joint Monitoring Programme UMP) data base

FAO global daia base on rural water use "AQUAS TAT"
ACC-SWR and Swedish Government - Freshwater assessment
study.

UNDP FAO: National water policy studies in Yemen, Viet Nam
and Syria
FAO-WIIO: National water policy study in Zimbabwe
FAO: Rural water/irrigation policy studies in : F.gypt, I k l ue ,
Indonesia, Tanzania and Turkey

WilO-CTD: application of GIS in monitoring malaria, etc.
FAO pilot study in Niger river basin

None

None
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Annex I (cimcil ) Summary of implementation of Ihe recommendations.

Recommendations

Research and Development

River basin management

(d) Incentives and mechanisms tor inter-sectoral cooperation and
community participation

(e) ecosystem classified lion and environmental management methods
to reduce health risks

Water use efficiency

(a) technical improvements lor more efficiency of water use with
special reference to local adaptability, cost effectiveness, etc.

(b) Developing and testing improved on-fann irrigation methods Ihat wil l
contribute to water saving including assessment of health effects

Wastewaler management

(a) Developing guidelines and practices tor sustainable use of wastewater
in arid and semi-arid countries.

(b) Assisting countries to develop national standards and codes of
practices for Ihe sate use of low quality water.

Action taken

None

PEL:M WJIO/EAO/ UNEP
rtJNCHS

FAO, WMO and PEEM.
UNICEF/WUO/ UNDP World
Bank

FAO and 1PTRID

WHO/FAO/UNEP/UNCNS

WHO/FAO/UNEP/UNCHS
and WSSCC

Results

None

Health impact studies in Itic lower Mekong and Zambezi livur
basins.

FAO-WMO joint seminars on melt:orological data lor irrigation
management
PBEM's research programme on "association between rice
production sysiems and vector-borne diseases in West Africa
WSSCC s Working Group on "operation and maintenance" on the
promotion of efficient use of drinking water.

FAO's Compuierized Irrigation Management Informalion Systems
(CIM1S).
Near-easi Expert Consultation on Irrigation Management;
FAO Publications on: Irrigation Delivery Models; anil Drainage of
Problem Soils.

Joint regional workshops on wasiewaler reuse in agriculture in
Mexico, India and Zimbabwe
Preparation of a water pollution control manual by the WSSCC-
Working Group on water pollution Control

WIIO/EAO/PANO join! auiviiy in Mi-sintitai valley (Mexico)
project on wastewaler reuse io develop regional standards and
codes ol praclices.



Annex 1 (contil ) Summary ot implementation ot the recommendations

Kecoi n me ndat io us

Research and Development

Optimization and system performance

(a) Organizing a joint Task Force on optimization and system performance

(b) Establishing a framework for cooperative action;

(c) Preparing guidance material fur overall optimization of system

performance.

Capacity building

(a) National water sector assessments

(h) National governments and support agencies entering into long-term
commitments for capacity building

(c) National capacity building a part of the IRWM and promotion of
inter-sectoral cooperation.

(d) Networking of institutions and TCDC

Action taken

None

PHEMand WHO/UNiCl-1-

FAO

UNDP and DDSMS

None

PEEM, FAO

FAO/ UNDP

Results

None

JMP is designed to monitor performance tif WSS project*

1-AO's CTMJS provides a framework to evaluate irrigation system
per for i nance

Water sector assessments undertaken by UNDP and DDSMS in a
number of countries.

None

PF.FM/DANIDA Training course in Zimbabwe, Ghana and
Tanzania on inter-sectoral collaboration to incorporate health
safeguards in water resources development projects

FAO/UNDP TCDC Regional (Near-liasl/Nurih Aliica) workshop
on Water management technologies lor and climates.
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SECOND TECHNICAL CONSULTATION ON
INTEGRATED RURAL WATER DEVELOPMENT

Synthesis paper on:

The influence of technology on operation & maintenance of rural
water projects

1. The background papers and the basis of the synthesis
This Synthesis paper seeks to draw together the conclusions of two background papers
prepared for the Consultation:

1. The UNDP/IRC paper, prepared jointly by those agencies and covering technology issues
relating to operation and maintenance of rural drinking water supply projects.

2. The FAO paper, focusing on the influence of technology on O&M of irrigation projects.

These papers contain comprehensive coverage of the relevant technologies in their individual
fields, put the O&M issue in a historical context, including past successes and failures, and
provide a detailed rationale for their recommendations for future O&M strategies.

In this paper, the aim is to compare and combine those recommendations in a way which may
assist Consultation participants to view the implications for integrated approaches to rural water
resources development and management. With that in mind, the synthesis paper does not
repeat the argumentation for the various conclusions, but concentrates on the similarities and
the differences between them.

Any strategy for integrated management will clearly seek to take advantage of the many
common features of sustainable drinking water and irrigation projects. In this regard, the most
fundamental example is the widely accepted principle of users' involvement in the selection
and management of local facilities. In the technology field, water intakes, pumps, pipes, valves,
and many other elements of the two systems have overlapping maintenance needs for which
common solutions should be feasible.

Equally, successful strategies must recognize the critical differences between O&M demands
in the two subsectors. These may be as basic as the different objectives: achieving optimum
sustainable agricultural output in the case of irrigation water management, compared with a
mix of health, hygiene, quality of life and environmental benefits to be accomplished through
well-maintained water supply systems. Or they may be more technical, such as the complexity
of storage and flow control methods needed to match seasonal demands for irrigation water
compared with the relatively constant demand for reliable daily supplies of drinking water.

It is clear from the two background papers that model solutions are not easy to formulate, even
when considering each subsector in isolation. Local conditions vary widely and affect both
technology choice and the organizational and financial mechanisms needed to manage installed
facilities. Though institutional and financial issues were outside the terms of reference of these
two papers, as they are covered separately at the Consultation, both papers emphasize that
sustainability depends on the right balance of technology choice, a workable institutional
framework, financial arrangements and support structures. Capacity building is seen as a high
priority in any future strategies and the skill requirements, spare parts implications, and
resource needs of different technologies are critical considerations.

Section 2 presents an issue-by-issue comparison of O&M principles highlighted in the
background papers. The individual O&M needs associated with each technology type are
summarised in Section 3. In this way, it is hoped that Consultation participants may more
easily draw comparisons between the two subsectors and identify the issues to be resolved in
any proposals for integrated rural wate resources management. In formulating those proposals,
they will need to refer to the supplementary information contained in the background papers.
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2. O&M principles compared
Table 2.1 summarises the elements of operation and maintenance identified in the background
papers as contributing to sustainability. The common, overlapping and divergent issues
associated with each element are discussed in sections 2.1 to 2.9.

2.7 O&M objectives
Any integrated rural water management strategy must cater for the divergent, sometimes
competing, objectives of irrigation water users and potable water consumers. Indeed, one of the
prime advantages of integration is the capacity to resolve such potential conflicts. In O&M
terms, while there is a common objective to keep delivery systems functioning reliably, the
different uses of the water present quite different challenges, which need to be resolved in an
equitable way. The drying up of community handpump wells due to large-scale irrigation
pumping in the dry season is one example of conflict arising from competing priorities.

The UNDP/IRC paper puts forward the concept of "household water security", initially
proposed at the Noordwijk Ministerial Conference in March 1994, as a mechanism for
assigning due priority to meeting basic needs for both potable water and subsistence
agriculture. The concept has not been fully developed and may be an appropriate discussion
area for the Consultation, as one of the potential ways of merging the priorities of the two
subsectors.

2.2 User involvement
Both subsectors are commited to optimum involvement of users in decision-making and in the
O&M of appropriately chosen technologies. However, the scope for user management of
facilities varies enormously. The local nature of community water supplies makes it quite
practical in most cases for community-based organizations to take responsibility for operating
and maintaining the majority, if not all, of the water system. The same is true of on-farm
management of irrigation systems, where users share the same type of vested interest in
keeping the system operating efficiently. The difference arises because of the added scale and
complexity of irrigation source works and conveyance systems, and the administrative
complications involved in distributing water to farmers.

It may be appropriate first to seek ways of integrating management systems for on-farm
irrigation and community water supplies, to make maximum use of available skills and
materials and to focus capacity-building initiatives. Mechanisms for achieving maximum user
involvement will need to recognize the different user constituencies: the challenges in the
drinking water subsector include finding ways to ensure full representation of different social
groups, to provide an influential involvement of women; and to develop appropriate ways of
collecting payments and financing O&M; the vested interests of farmers create different
priorities, some of which overlap with the drinking water ones.

2.3 User groups
Community management of village water supplies is commonly the responsibility of a village
water committee, whose composition ideally reflects all segments of the community. The
committee may employ or designate local caretakers for routine maintenance of installations; it
may contract with local firms, or with the water agency for emergency repairs or for more
complex maintenance tasks; and it may develop links with locally active NGOs for additional
technical or administrative support. Normally the committee will also take on financial
responsibilities, collecting charges from householders and arranging payments for support
services.



RWS O&M Synthesis Paper on Technology Page 3

Table 2.1: Key elements of O&M in drinking water supply and in irrigation

Objectives

(Section 2.1)

User involvement

(Section 2.2)

User groups
(Section 2.3)

Water use
implications

(Section 2.4)

Technology range
(Section 2.5)

Institutional
framework

(Section 2.6)

Cost recovery

(Section 2.7)

Capacity building
needs
(Section 2.8)

Role of support
agencies
(Section 2.9)

Drinking water supply

To ensure a reliable daily supply of safe
water which is used effectively to bring
health and environmental benefits to all
members of the target community.

Full involvement of users in planning,
design and O&M of water improvements
seen as a fundamental principle.
Partnerships fostered with NQOs, private
sector and water agency, under community
management.

Village water committees based on local
organizational structures and having legal
status. Caretakers for pumps, taps, valves,
etc.

Water quantities relatively small, but
required daily to avoid return to polluted
alternatives. Hygiene education needed to
stimulate most effective water use.

Simplest technologies involve hand-dug
wells with rope and bucket; handpumps
and/or standposts are popular choices.
Pumping to storage tanks is often needed.
Water treatment systems are generally
designed for operational simplicity.

Primary objective is devolution of decision-
making to the lowest appropriate level.
Decentralized water agencies work in
partnership with communities. Central
government retains responsibility for
protecting public health, maintaining quality
standards and managing national water
resources. Ministerial responsibility may be
divided and needs coordinating
mechanisms.

Full recovery of O&M costs seen as a
fundamental principle, though yet to be
achieved in many cases. Wide acceptance
of the concept of water as an economic
good.

Reorientation of agency staff towards
community-based partnerships,
community-level skills development of
caretakers, treasurers and water committee
members, decentralization backed by
legislation, legislative changes to facilitate
spare parts availability.

Refocused towards community-based
approaches, perhaps using NGOs as
intermediaries. Lengthened project cycles.

Irrigation

To achieve maximum agricultural
output from the target irrigated area
by matching the suppiy to seasonal
demands of individual farms in an
equitable and dependable way.

Users involved in decisions on
service levels and responsible for
on-farm management. User groups
manage tertiary (distribution)
systems contracting out work where
necessary to private firms.

Autonomous Water User
Associations with legal status and
control over tertiary systems.
Federations of WUAs for lobbying
and resource sharing.

Water management is the most
critical issue. Large volumes
involved with significant resource
implications from efficient use and
equity considerations important.

Sophisticated headworks including
dams and/or large pumping plants.
Conveyance by canals (preferably
lined) or large pipes. Distribution
system with a range of flow-control
options from simple proportional
distributors to computer-controlled
regulators. Field applications range
from watering cans to centre-pivot
sprinklers, with choice related to on-
farm skill levels.

Decision-making devolved to lowest
appropriate level. Vital central
government control of national
water resources management,
conservation and pollution
prevention. Significant scope for
private commercial teams to
manage distribution systems,
providing a valued service to
farmers.

No explicit discussion of cost
recovery in FAO paper, but good
revenue generation seen as a
requirement of sustainable O&M.

Technological development,
particularly related to low-
maintenance systems. Skills training
in WUAs. Education and training of
farmers in water use efficiency and
system maintenance. Data
processing for improved
management.

Avoidance of tied aid, support for
R&D related to O&M. TCDC.
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User involvement in irrigation schemes generally operates through Water User Associations -
collectives appointed by farmers to represent their interests. WUAs are recognized by
government as legal entities with responsibility for the management of sections of the irrigation
system, usually the distribution of water within a given area the size of which varies
enormously from country to country. The best WUAs are powerful agencies and have strong
lobbying power, increased by federations which promote common interests and may •, rganize
sharing of technical resources and information. WUAs are self-financing from user fe.:s. They
provide an institutional bridge between the farmers and the government, allowing the
implementing agency to transfer responsibility once it has guaranteed agreed quantitk of water
as bulk supplies.

It is at this level that the different purposes of irrigation water use and drinking water provision
are most significant. While administratively the functions of a WUA and a village water
committee are similar, their constituencies and their objectives differ greatly. Integrating the
two subsectors could bring benefits, but has to be approached carefully to avoid
institutionalizing the domination of irrigation users at the expense of those still lacking basic
water supply services.

2.4 Water use implications
The high volumes of water required to grow crops through irrigated agriculture make water
conservation and efficiency of use prime criteria in the O&M of irrigation programmes. Water
allocation is also important, as high use by upstream farmers can restrict supplies downstream.
Allocation policies have a strong influence on the design and operation of the whole system.

The low-maintenance continuous flow system can be wasteful unless there is off-line storage
and storage itself can present health problems as the reservoirs may become breeding grounds
for vectors. The on-demand system involves pressure pipes and metered hydrants. It is costly
and sophisticated but water efficient and with a good chance of achieving economic
sustainability. It may also be highly appropriate for combining irrigation and drinking water
supplies from the same source, as drinking water supplies can be metered and charged as bulk
supplies to a water committee or agency. The FAO paper sees the semi-demand system as a
more realistic model for most developing countries. It involves farmers indenting for supplies
several days ahead of demand, with control structures on the secondary system providing the
necessary flexibility. A fourth option is rotation. Water is delivered for a set period to one set
of users (or the system can be applied within a farm unit) then diverted to others.

Whichever operational system is in use. farmers and system operators need education and
training in ways of obtaining optimum benefit from available supplies and timing demands to
match the needs of the crops.

Potable water supplies involve much smaller quantities. While it is important to avoid waste
and to conserve resources as much as possible, a prime concern in the O&M of community
water supplies is to avoid people having to revert to contaminated alternative sources. In the
choice of technology and the maintenance arrangements, the aim is to ensure that there is
access to safe water on a daily basis. Through hygiene education and sanitation promotion, the
aim may often be to stimulate more water use for beneficial purposes.

Irrigation water users and domestic water consumers share common interests and
responsibilities in preventing the contamination of rural water resources. Pollution may arise
from inadequate environmental sanitation, from livestock wastes, or from irrigation drainage.

Introduction or expansion of an irrigation scheme may have a number of possible impacts on
domestic water supplies. By bringing large quantities of water closer, it should make the
provision of sustainable drinking water supplies easier; on the other hand, agricultural
consumption may be so large on a seasonal basis that it interferes with domestic water
resources, particularly if groundwater tables are lowered by heavy pumping; and there may be
quality implications, if field drains or leaching from agricultural land contaminate surface or
groundwater sources with nutrients or pesticides.
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The potential effects on the proximity, quantity and quality of available water create a powerful
case for joint planning and joint O&M of irrigation and community water supply schemes. If
irrigation projects can be designed to assure a constant daily quantity of water to meet drinking
water needs, the economies of scale can have a significant impact on the capital and recurrent
costs of community water supplies.

2.5 Technology range
The differences in scale of irrigation and drinking water projects are reflected in the
comparative cost and sophistication of the different technologies involved. Section 3 describes
the O&M implications of individual technologies in the two subsectors. It is fruitless to make
comparisons between the management of the large-scale headworks and conveyance systems
associated with irrigation programmes and that of the predominantly local source works
developed to meet community water supply needs.

However, if the benefits of integrated rural water resources management are to be achieved, the
fact that water delivered through irrigation canals will also be used for drinking water supplies
will have a significant influence on the pollution control measures needed and the operational
rules for conveyance and delivery systems. In addition to the design, operation and
management practices employed to minimize the threat from aquatic disease vectors, there is a
need for protection against harmful contamination through wastes or debris discharged into
open canals or reservoirs. It may be, for example, that concrete pipes will be the preferred
choice as carriers in more cases than at present.

There would seem to be significant scope for greater collaboration in the operation and
maintenance of local delivery systems for irrigation water and that of community water supply
systems. Common skills, equipment, spare parts, fuel and materials are needed for the O&M
of pumps, pipes, valves, storage tanks, etc. Collaboration between Water User Associations
and Village Water Committees may result in attractive O&M contracts for private sector firms.
Or an efficient WUA may be able to take on the role of a water utility, providing cost-effective
services to rural communities. Collaboration will need to begin at the planning stages of
programmes, to make optimum use of standardization and use of local materials and skills,
and to foster appropriate partnerships with private entrepreneurs.

2.6 Institutional frameworks
Both background papers emphasize the need to devolve operational decision-making to the
lowest practical level and both acknowledge the scope for commercializing water management
operations through greater involvement of the private sector. The subsectors also have in
common the problem of divided responsibilities among different ministries, which adds to the
challenge of achieving integrated water management.

As institutional issues and community participation are covered in other Consultation papers,
they are not developed further here, though the technology background papers stress that the
administrative and organizational framework has a critical influence on technology choice and
on O&M implications.

2.7 Cost recovery
Insufficient revenue to finance O&M activities is identified as a major cause of failure or poor
performance of past projects in both subsectors. Though the FAO paper does not explicitly
discuss cost recovery, it does point to the fallacious project appraisal economics which favours
low capital costs and high recurrent costs and so puts an unrealistic burden on system
operators. Full cost recovery for O&M is also implicit in the paper's conclusion that irrigated
agriculture is increasingly being seen as a commercial enterprise in which profitable outputs
generate revenue to pay for efficient services.
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In the UNDP/IRC paper, technology and service level are seen to be dictated by "effective
demand", denoted by users' willingness to pay for the upkeep of their chosen system. Full
recovery of recurrent costs is seen as a sine qua non for future sustainability. Cost recovery is.
of course, also directly related to water pricing. In the drinking water subsector, it is arcued that
people let down by past government schemes based on "free water" will willingly pay charges
high enough to fund the upkeep of dependable locally-managed supplies, and t! :t the î oor
benefit from realistic water pricing applied to all users.

The acceptance of water as an economic good has big implications in the irrigan n su. xtor,
where farmers are used to receiving water at highly subsidized rates. The FAO aper o
poses the equity dilemma of increased costs of new irrigation projects meanin., ligher narges
for farmers compared with those connected to older systems. With field appl' ation cadencies
ranging from 20% to 80% depending on the choice of application technolog , water pricing
may be seen as a crucial issue in terms of water conservation and with significant implications
for O&M. Farmers who pay for a service rather than for the water they use have no incentive
to install water-saving technologies.

2.8 Capacity building needs
The visions of sustainability emerging from the background papers depend on significant
changes in past approaches to donor-assisted projects. In both cases, changes can only be
achieved if there is substantial investment in building the capacity of local agencies and
individuals to take on fresh responsibilities.

The papers identify specific needs in the individual subsectors covering a wide range of topics.
In the UNDP/IRC paper, the emphasis is on the changing role of government from provider to
enabler. That means that reorientation is needed for water agency staff, communities need
assistance in developing management structures and training for their new roles, and legislative
changes are necessary to provide the authority and autonomy for decentralized operations to
function successfully.

The FAO paper focuses on the priority need to improve water management. Here there is a
need to provide farmers with information and training in ways to operate and maintain more
water-efficient technologies. Research and development is also seen as a critical area, with the
aim of developing appropriate technologies for key maintenance problems such as aquatic
weed control, desilting, drainage, control and measurement.

In the context of integrated rural water management, the Consultation may also identify other
key capacity-building needs in relation to, for example, promoting partnerships and
collaboration, establishing joint technology appraisal teams, fostering private sector
involvement, or developing financing and cost recovery methods for unitary control of
integrated systems.

2.9 Role of support agencies
With specific reference to technology aspects of O&M, the FAO paper identifies a need for
inter-agency collaboration in relation to two parallel and concurrent approaches:

• O&M technology to improve water use efficiency, local adaptibility and cost effectiveness;

• Evaluation and improvements to O&M technology from the point of view of health and
environmental safety.

The background paper lists a series of specific activities to further these approaches and sees
the second in particular as creating a possible bridge through WHO and UNICEF with rural
water supply and sanitation programmes.

Another key collaborative activity is in the collection and analysis of data from different
countries on the technology and costs of different irrigation application methods and
organizational structures. Linked to this in the information sense is a proposal for the UN,
through an appropriate agency to establish a data base on research into irrigation and water
resources in general and to make information available through the information super highway.
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The UNDP/IRC paper calls on suppon agencies to direct their suppon away from programmes
which conflict with the established approaches and to increase suppon for O&M components
in all projects. Support for capacity building is seen as a vital need, particularly in relation to
community-based approaches. Both papers condemn tied aid as counter-productive and urge
agencies to adopt uniform approaches based on what is now a widespread consensus about
future strategies.

3. The O&M implications of different technology options
Tables 3.1 and 3.2 present the background papers' conclusions on O&M needs for the various
technologies involved in irrigation projects (Table 3.1) and community water supply projects
(Table 3.2). In each case, the tables also indicate the scope for user/community involvement in
the O&M of the technology concerned and. where applicable, the type of capacity building
needed to make community management sustainable. The tables provide summary
information only, Consultation participants should refer to the individual background papers
for detailed assessment of operational needs for the different technologies.

It is evident that, in O&M terms, irrigation projects can be divided into three elements:
Headworks and conveyance systems, which involve major engineering structures and heavy
pumping equipment and need to be under the control of the main national implementing
agency (groundwater pumping is an exception, being more localised in its influence and best
managed by a Water User Association or private operator); Distribution within the project
area, which is a direct responsibility of the scheme operator - WUA or private enterprise; and
Field application, which is necessarily the responsibility of the end-user.

As there is a huge range of technologies available for on-farm application of irrigation water,
and the amount of water used can vary enormously according to technology choice and
operational efficiency, there is much to be gained by focusing on improvements to this end of
the chain. This is also v/here common interests of farmers and other water consumers may
best be merged to develop local integrated water management strategies.

Table 3.2 reflects the progress made in developing appropriate technologies for community
management of rural water supplies. Though complications arise in the case of some water
treatment technologies, and additional training is required to equip communities to manage
large piped distribution systems, it can be argued that the challenge in achieving sustainable
community water supplies relates more to remedying organizational and financial
shortcomings than to developing the right technology.
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Table 3.1 O&M requirements of irrigation technologies (sheet 1)

Page 8

Project element

Headworks

Conveyance to
and distribution
in project area

Control systems

Dams, diversion weirs,
gravity intakes

Pumped surface water
intakes

Pumped ground water

Canals - unlined

Canals - lined

Buried pipes

Automated control
(costly but useful to
provide efficient and
equitable distribution)

Manual control

O&M requirements

Spillway operation, desilting, flow regulation,
reservoir management

Fuel security, skilled mechanics for pump
maintenance and repair, desilting and screening

Fuel/power security, local skilled mechanics for
pump maintenance and repair, spare parts,
tube we II rehabilitation, pollution prevention if also
for CWS

High maintenance demands, often requiring heavy
equipment for desilting, weed control, etc. Vigilance
needed to avoid vector breeding, seepage

Desilting, public safety, leakage surveillance

Preferred option where practical to inhibit illicit
abstraction and avoid high land take. Favoured
over canals for local distribution systems, to reduce
seepage losses. Low maintenance requirements if
silt is excluded

Telemetered data, sometimes with computer
modelling to actuate releases via regulators,
distributors, valves and meters, demanding
appropriate skills in operators and mechanics

Simplified control devices, such as proportional
distributors require coarse adjustment and
comparatively simple maintenance

Scope for community
involvement

Essentially a central activity, but
requiring user inputs to determine
demand

Central activity

Best managed locally by a private
operator or WUA

Can involve local labour -
preferably to line the canal using
available skills and materials (e.g.
bricks, flagstones)

Local employment for manual
desilting (to avoid damaging lining)

Local employment opportunities
for concrete pipe construction in
construction phase, or extension

Minimal scope in the short term,
potential for skilled operators to be
employed locally after training

Local labour for activating controls
to a schedule developed by
private operator or WUA

Capacity building needs

Not applicable

Not applicable

Skills training for local private
mechanics, standardization,
technology appraisal (e.g.
solar pumping)

Establishment of production
facilities with appropriate
training for masons,
labourers, etc

Awareness raising for public
health and safety protection

Establishment of production
facilities and skills training

Human resources
development and information
sharing on developing
technologies

Data processing support for
scheduling releases, some
skills training for maintenance
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Table 3.1 O&M requirements of irrigation technology (sheet 2)
Page 9

Project element

Field application Surface methods

Sprinkler systems

Micro-irrigation

O&M requirements

Where used, siphons, gates or valves will need
basic maintenance, furrows, drainage ditches and
pipes need periodic clearance

Technology ranges from hand-moved to fully
automatic linear-move or centre-pivot. Equipment,
including pumps, needs maintenance by skilled
mechanic. Drainage must be kept functional

Drippers, bubblers, microjets need to be inspected
and cleared regularly. Booster pumps, where used
need skilled maintenance and guaranteed
power/fuel supplies. An efficient system when
properly maintained and operated. Can be
computer controlled

Scope for community
involvement

Entirely the responsibility of the
farmer

Farmers may acquire the
necessary skills for maintenance
or employ private mechanics

Viability depends on users having
the necessary skills for daily
inspection and maintenance. Skill
level needed depends on
complexity of system.

Capacity building needs

Guidance is advisable to
avoid excessive water use.

Information on technology
choice and protection from
overselling, promotion of
improved proven water-
saving technologies (e.g.
LEPA)

Information on appropriate
systems, training in O&M,
support for initial capital
investment.
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Table 3.2 O&M requirements of community water supply systems
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Project element

Intake works

Pumping systems

Surface water intakes
(rivers, lakes, streams)

Drilled wells

Dug wells

Mechanical pumps

Handpumps

Solar/wind pumps

Water treatment

Piped supply
systems

O&M requirements

Protection from pollution, clearing of screens,
desilting of chambers, weed control

Drilling rig and lifting equipment needed for initial
installation and for occasional replacement of
screen or casing or redevelopment/deepening of
well. Otherwise maintenance needs are minimal,
but surrounds need protection from contamination

Pollution prevention, occasional maintenace of
cover slabs. Minimal internal maintenance if well is
concrete lined.

Secure supplies of power and/or fuel, skilled
mechanics for pump maintenance and repair,
availability of spare parts, maintenance of pump
chambers and screens.

Periodic replacement of wearing parts. Some
handpump designs need special lifting equipment
for repairs to submerged cylinders (VLOM designs
do not). Cleanliness of aprons and surrounds.

Periodic replacement of wearing parts (wind pumps
may require lifting gear).

Chemicals for on-site chlorine generation,
desludging of settlement tanks, cleaning of
roughing filters, backwashing and periodic surface-
layer replacement of slow sand filters

Leakage repairs, maintenance of taps, valves and
meters, maintenance of soil cover to pipes

Scope for community
involvement

All activities within the capacity of
a local caretaker. Access rights
may be needed for source
protection

Caretaker can readily cope with
well protection. Special skills and
equipment needed in case of well
failure

Readily maintained by local
caretaker. An economic self-
improvement option for open wells

Can be managed by a village
water committee with access to a
private mechanic or support from
the local water agency.

Modern handpump designs suit
local maintenance, often by
trained women caretakers.

More likely to be used in
combination with irrigation, with
maintenance support available
from WUA or private operator

With the right technology choice,
local trained operators can handle
village water treatment plants
under control of the village water
committee or local water agency

Trained plumbers needed
regularly (from private sector or
local agency). Village water
committee needs extra skills

Capacity building needs

Education and training in the
importance of preventing
contamination

Education and training in the
importance of preventing
contamination. Access to
support services for well
repairs. Backup supplies

Awareness raising on
pollution prevention and
promotion of self-
improvement option

Training of local mechanics,
financing mechanisms to pay
for parts and labour,
distribution system for spares.

Training of villagers, access
to spare parts and
emergency support.
Guidance on choice of pump

Training of mechanics,
access to spares

Skill training, advice on
technology choice, favouring
multi-barrier systems,
information exchange to
share experiences.

Training of plumbers,
iis-L? •-'(!(} mechanisms to pay
for parts and labour,
distribution system for spares
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SECOND TECHNICAL CONSULTATION ON
INTEGRATED RURAL WATER MANAGEMENT

Operation and Maintenance of Systems for
Irrigation and Drainage, Water Supply and Sanitation

COMMUNITY INVOLVEMENT, EDUCATION AND TRAINING

Objectives and scope

This issues paper presents details and a discussion of UN system activities in operation and
maintenance in the fields of irrigation and drainage, water supply and sanitation, particularly in
a rural environment. It aims to reflect a consolidated interagency analysis of community,
education and training aspects of operation and maintenance, without emphasis on the policies,
views and approaches of any of the UN organizations in particular. Its purpose is to assist the
Consultation in a review of the present status of those activities and the formulation of measures
which may be desirable for the improvement of their content, for interagency collaboration and
for delivery to country level.

Terms of reference for the paper to be presented to the Consultation are given in Annex
I. and it has been prepared on behalf of WHO and UNICEF, with visits to the headquarters of
both agencies, to FAO. UNDP and the World Bank, and also to the UN Department of Policy
Coordination and Sustainable Development. (DPCSD) and to PAHO. In all cases, staff concerned
with water resources and associated human resources programmes have been helpful with
information, advice and documentary material, which is gratefully acknowledged. The programme
of visits forms Annex II.

In outlining the scope of the paper, it is worthwhile to define, and perhaps to interpret
some of the key expressions relaring to the subject matter and to the Consultation.

The term "O&M" trips easily from the lips, but deserves analysis. In analysing it.
maintenance is in fact aimed at ensuring that a system functions at a designed standard of
operation, although it will call for some specific actions and supporting measures

WHO and the Water Supply and Sanitation Collaborative Council (WASSANCO) define
operation and maintenance as a general concept covering all kinds of activities carried out by
water supply and sanitation utilities and by communkies in order to sustain their public services
and to maintain their existing capital assets (WHO 1994b). In this context, it is stressed that
O&M should be viewed not only under a technological or operational perspective, but also, and
more importantly, should take into account the aspects associated with the overall performance
of the water supply and sanitation facilities. Aspects such as institutional arrangements,
organization of the water supply and sanitation services and sound resources management (human
resources, environmental, financial and economic aspects and assets management), should thus
be among the issues to be tackled in the development of programmes addressing improved
operation and maintenance.

The situation is even more complex in respect of agricultural use. Here, the standards of
water management imposed by O&M practices will also be a directly determining factor on
production, income and maintaining the agricultural resource base.



Within any system for water supply, operations begin with the abstraction of water
from the source, continue with its delivery and management for beneficial use, and end with
its eventual disposal. This spectrum of activities, with their implications for quantity, quality and
temporal characteristics of the resource means that discussions must recognize the extremely
broad scope of the context within which the subject lies. Limitations of time and space preclude
detailed treatment of many such aspects, which will often include impacts and conflicts among
urban communities, industry, energy and rural water users. It is essential that these be taken
into account in any discussion of integrated rural water management, as their influence on the
water resource, or on specific developments, may determine the sustainability of either, or both
of these.

Whereas education and training are generally accepted as providing knowledge and
instruction at different systematic levels, the concept of community involvement is more open
to interpretation. With a focus of UN system efforts on the unserved and underserved
populations, it is sometimes presented primarily as a "grass roots" issue. This may be entirely
acceptable where a community can be considered in isolation for the development or operation
of a specific scheme, and where such circumstances exist they permit the formulation of methods
and procedures tailored to facilitate the involvement of that particular community

The UN organizations have made considerable progress in this respect, evolving common
approaches and methodologies, and a number of collaborative activities. In relation to the overall
theme of this interagency initiative - Integrated Rural Water Management - dependence on
a common resource will generally call for a much broader interpretation of the community to
be involved, considering, rather, a hierarchy of communities linked by a system of institutions,
infrastructure and legislation. External support must therefore operate in conjunction with such
national systems.

Defining the scope of this issues paper then, there appear to be three possible areas for
consideration in proposing an integration of efforts aimed at improving O&M in rural water
management. The first is in the context of the water resource itself, the second in developing
and adopting common and proven methodologies to facilitate involvement of the community,
and the third is the development and application of mechanisms and funding for collaborative
action of the UN agencies in delivering support at country level. This said, all such approaches
must be tailored to suit local social, cultural and economic circumstances in a technically and
institutionally complex system. There is no universal quick-fix solution.

The international policy framework

Mar del Plata and the IDWSSD

The Mar del Plata Action Plan (MdP AP), arising from the 1977 UN Water Conference. (UN
1978), in its fifty-eight pages of recommendations, contains many references to water
development, management, operation and maintenance, and addresses the involvement of the
international agencies in the entire range of sectoral interests. However, apart from the
recommendation directed at international organizations on support to the International Drinking
Water Supply and Sanitation Decade (IDWSSD), none of the others appears to have inspired any-
significant cohesion and collaboration among these organizations. Under the heading of Public
Information. Education and Training, in the Action Plan, it is notable that community



involvement was not mentioned. The closest approach was in references to "citizens being made
aware of and informed of water-related issues."

The IDWSSD did bring agencies together and. to a greater or lesser extent, encouraged
the incorporation of its concerns for human health, safe water supply and improved sanitation in
various sectoral activities. This was strongest in the arrangements involving WHO. World Bank.
UNDP and UNICEF, The programmes of FAO. while taking community water supply into
account, did so more in relation to overall health aspects in agricultural water development and
management (under an already existing arrangement with WHO), and later especially as a
founding, participating organization of the WHO/FAO/UNEP/UNCHS Panel of Experts on
Environmental Management for Vector Control (PEEM).

The assessment of progress since Mar del Plata

It is largely through the assessment of progress in the implementation of the MdP AP. in
1991. under the aegis of the UN Administrative Committee on Coordination - Inter-secretariat
Group on Water Resources, which later reverted to its original title of ACC Sub-Committee on
Water Resources (ACC SCWR), and the resulting identification of shortcomings, that the true
importance of operation and maintenance has been highlighted. So also has it been recognized
that inadequate acceptance or participation by the community is often a major cause of
underperformance. or even failure, of many systems, whether for domestic, agricultural or other
uses.

The change in perceptions since the 1977 Water Conference is illustrated by the following
extracts:

Community awareness and the promotion of women's participation

"The role of the community, and particularly that of the women in the communities, in the
promotion, implementation, maintenance and management of water supply and sanitation services
has undergone a significant change over the course of the Decade. Ten years ago. the community
was viewed primarily as a source of unskilled labour, and community participation was generally
limited to its mobilization in order to reduce project costs. Most schemes were conceived,
directed and financed by central government agencies or others external to the community
concerned...

The continued improvement of operation and maintenance systems still constitutes a critical
aspect of actions to be taken by governments at all levels, if the sustainability of programmes is
to be ensured. This will depend largely on the sttecess of actions taken to increase trained
manpower, improve community participation, upgrade institutional capability, and institute
suitable cost recovery measures."

Achievements of the IDWSSD 1981-90
Report of the Secretary-General to the GA (UN 1990)

"An almost universal factor contributing to low efficiency in irrigation is the deterioration of
scheme infrastructure through poor maintenance - commonly associated with a short-fall in
scheme income due to inadequate cost recovery from the farmers. This becomes a vicious circle,
for a farmer whose production is depressed by an unreliable service is unwilling, and may even
be unable to meet the costs of operating and maintaining that service. There is good reason for
the current trend towards the decentralization of scheme management and the introduction of



financial autonomy in place of centralized control and various forms of subsidy. At the same
time, the efficiency and sustainability of any scheme depend ultimately on the farmer s incentive
and ability to apply suitable standards ofon~farm management of land and water The key to ihis
lies in an assured sufficient income from the sale of his produce,"

Agricultural Water Use - Assessment of progress in
the implementation of the Mar del Plata Action Plan

Repo-1 of the regional assessment missions (FAO/UN 1991)

Recent developments in UN system water management programmes

In general, the UN organizations" mandates and programmes on water supply and management
have been expressed in terms of broad technical issues, for example Irrigation development.
rehabilitation and improvement (FAO), and Water supply and sanitation in human settlements
(WHO). The process of evaluating progress sharpened attention to the influence of specific
factors such as operation and maintenance; the role of institutions; human resources
development and community involvement We have, for instance, the World Health Assembly
Resolution WHA42.25 of 1989, on the IDWSSD, which inter alia

"REQUESTS the Director-General:
to ensure the continuation of WHO's advocacy and leadership role in this sector
consistent with primary health care principles and with emphasis on the development of
national institutions, human resources, information exchange, appropriate technology,
water quality, community participation, including an enhanced role for women, health
education, operation and maintenance and on the mobilization of internal and external
resources."

In 1990. the Global Consultation on Safe Water and Sanitation for the 1990s called for
a renewed commitment to sustainable water and sanitation systems for all. stressing the need for
socially acceptable services., adopting community management and enhancing human access.
This conference saw the participation of the newly created Water Supply and Sanitation
Collaborative Council, which complemented the UN mechanism with bilateral organizations in
a novel initiative. The status of WASSANCO was reported to the First Consultation on Integrated
Rural Water Management (FAO 1993). with details of its Working Groups, one of which is
devoted to Operation and Maintenance.

In the more general context of water resources management, the ACC IGWR. at its
annual meeting in 1989, proposed the formulation of a strategy for capacity building for
sustainable development. Resulting from this, the UNDP prepared a paper on Capacity Building
for Water Resources Management (UNDP 1991), which was presented to the Symposium - A
Strategy for Water Resources Capacity Building, at Delft in 1991. This symposium culminated
in the Delft Declaration, with its annex Helping Countries to Solve their Problems Themselves.

The next milestone in the continuing debate on water resources management was the
International Conference on Water and the Environment - Development issues for the 21st
century, held in Dublin in January 1992. in preparation for the United Nations Conference on
Environment and Development (UNCED). the following June. With its theme of Water for
Sustainable Development, the report of the Dublin conference (ICWE 1992) made specific
reference to "political commitment and involvement from the highest levels of government to the
smallest communities. Commitment will need to be backed by substantial and immediate
investments public awareness campaigns, legislative and institutional changes, technology



development and capacity building programmes". The report also suggested systems tor
intergovernmental overview of water-related aspects expected to be raised in the UNCED

"Experience has shown that progress towards implementing the actions and achieving the
goals of water programmes requires follow-up mechanisms for periodic assessments at
national and international levels.

In the framework of the follow-up procedures developed by UNCED for Agenda 21. all
governments should initiate periodic assessments of progress. At the international level.
United Nations institutions concerned with water should be strengthened to undertake ihe
assessment and follow-up process In addition, to involve private institutions, regional
and non-governmental organizations along with all interested governments in the
assessment and follow-up, the Conference proposes, for consideration by UNCED. a
world water forum or council to which all such groups could adhere".

The UN Conference on the Environment and Development

Within the Programme of Action for Sustainable Development of the UNCED. designated
Agenda 21. (UN 1992). two chapters are of particular relevance to this Consultation These are
Chapter 18 - Protection of the quality and supply of freshwater resources: Application of
integrated approaches to the development, management and use of water resources, and Chapter
37 - National mechanisms and international cooperation for capacity-building in developing
countries. Chapter 38 - International institutional arrangements also merits reference, but is
mostly a re-statement of the mandates of United Nations bodies and their responsibilities

Chapter 18 proposes seven programme areas for the freshwater sector. These include i)
Integrated water resources development and management: ii) Drinking water supply and
sanitation; and iii) Water for sustainable food production and rural development.

Each programme area is presented in the following sequence: Basis for action: Objectives:
Activities: Means of implementation. With its emphasis on the environmental linkages with
development, references tend to be on more general management issues than operation and
maintenance, although this is mentioned briefly under ii) and iii). However, all three programme
areas give extensive and intensive coverage of community involvement, education and training.
Each devotes considerable space to human resource development, and capacity-building and
institutional structures.

These last aspects are encapsulated in the following paragraph under water supply and
sanitation:

"Overall national capacity building at ail administrative levels, involving institutional
development, coordination, human resources, community participation, health and
hygiene education and literacy, has to be developed according to its fundamental
connection both with any efforts to improve health and socio-economic development
through water-supply and sanitation and with their impact on the human environment.
Capacity-building should therefore be one of the underlying keys in implementation
strategies..."

The programme on Integrated water resources development and management, in its Basis
for action, also makes a statement apposite to this Consultation:



"The holistic management of freshwater as a finite and vulnerable resource and the
integration of sectoral water plans and programmes within the framework of national
economic and social policy, are of paramount importance for action in the 1990s and
beyond The fragmentation of responsibilities for water resources development among
sectoral agencies is proving, however, to be an even greater impediment to promoting
integrated water management than had been anticipated. Effective implementation and
coordination mechanisms are required."

Chapter 37. which elaborates on the potential role of the UN system and its agencies, in
partnership with other external and national agencies, in capacity-building, includes the following
item among its activities:

"Strengthening of the sustainability of projects by including in the original project design
consideration of environmental impacts, the costs of institution-building, human resource
development and technology needs, as well as financial and organizational requirements
for operation and maintenance."

The Commission on Sustainable Development

The CSD. formed in response to the UNCED. and reporting to ECOSOC. held its Second Session
in May 1994 (UN 1994), and reviewed inter alia, a "sectoral cluster" of health, human
settlements and freshwater. On this last item, apart from recognition of the outcome of many
recent international meetings, the Commission's list of concerns and recommendations is
remarkably similar to views and attitudes expressed at the time of Mar del Plata. The CSD
intends to review the situation once again at its 1997 session, in preparation for the 1997 special
session of the General Assembly This treatment of freshwater seems hardly stimulating or
progressive, but the CSD does request the Secretary-General "to strengthen coordination within
the system, with a view to concentrating and consolidating the great amount of international
action in the field of water, including the implementation of chapter 18 of Agenda 21. and to
report to ECOSOC".

UN agency programmes with bearing on operation and maintenance

All the agencies visited have, for many years, incorporated O&M in water development and
management programmes in their particular spheres of activity. Sometimes, this has involved a
distinct element devoted to the subject, otherwise (and generally), it may be implicit in resource
or system management programmes. There has. however, been a progressive shift in emphasis
within the treatment of O&M by the agencies. Earlier O&M programmes gave almost exclusive
attention to technology and to the financing of schemes. Training was directed to technical issues.
with recognition of the role of some form of extension service to instruct system operators and
users. This is not to say that the potential benefits of a more comprehensive institutional support
and community involvement were completely overlooked.

The report to the UN Water Conference by the ACC (UN 1978), analysing UN system
experience in village water programmes, had this to say on integrated rural development:



"This type of project offers special difficulties if the water component has to be integrated
into a more comprehensive rural development project where no village water
administration exists, or where it is very weak. Generally, it might therefore be said that
institutional weakness is probably the most important problem in rural water supply, and
that institutional building and training is essential at all levels from the village operator
to professional staff Training and institution-building, for this reason, constitute
important elements in many of the international organizations programmes "

This emphasis is reflected in the programme narratives of FAO. UNICEF. WHO and the UN.
annexed to the ACC report.

Food and Agriculture Organization

The same theme is taken up in the study of Organization, operation and maintenance of irrigation
schemes. (FAO 1982), which identifies the need for a special unit within the project organization
to educate farmers about water use. operation and maintenance. The paper develops the concept
of group formation, facilitated by these special units, but while concluding that local group
formation is a key to a long-term process of social transformation within the project area, it
recognizes the problems of implementation:

"The work of these special units is likely to be far from easy. Not only will individual
farmers be unfamiliar with good water management practices, but there may be little
natural cohesion among those whose land happens to fall within a particular watercourse
command, and who are therefore expected to cooperate with one another in a mutually
advantageous way. Friction is likely to occur in societies with religious differences and
significant disparities in power between larger and smaller farmers, manifesting itself in
refusals to share water equitably or to collaborate in watercourse maintenance. There
is also almost always a potential conflict between the interests of head-reach and tail-
reach farmers within the watercourse

Under these circumstances, group formation will often require much patient effort
backed by a capacity to use powerful sanctions against persistently uncooperative
individuals or groups, and an essential condition for success is a reliable and
predictable water distribution service "

The FAO International Action Programme on Water and Sustainable Agricultural
Development - IAP WAS AD (FAO 1990), under a priority programme targetting efficient water
use at the farm level, now gives special attention to.

Enhance design, operation and maintenance of irrigation projects by training of relevant
professionals and members of water users" associations:

- initiate training for operation and maintenance personnel during the construction phase
of new projects, and during rehabilitation of existing projects, to prepare them for project
operations;

- train system designers and operators in effective and economic approaches to
modernizing irrigation and drainage systems, and in effective and economic maintenance
technology including principles of preventive maintenance; and



- develop operation and maintenance criteria, taking into account the cost, manpower
availability and requirements, and social and environmental protection needs. Ensure that
the criteria are taken fully into account in the design of irrigation systems

The FAO Programme of Work and Budget for 1994-95 also shows a positive approach.
The programme element on Irrigation management and performance includes the following
statement:

"Another aspect which will receive attention is the transfer of state-managed irrigation
systems to water users' associations. Many countries are engaged in this process, and
require guidance and exchange of experiences, to be supported by this element.
Collaboration with IIMI {International Irrigation Management Institute) will be pursued"

In the same programme, the element on Technology transfer contains the comment:

"The experiences of outstanding field projects concerned with water management training
at the farm level will be analyzed, leading to a publication on how to disseminate
information to farmers in water management and increase the cohesion of farmer
groups."

Constraints on water availability have brought strong criticism of generalh low efficiency
in agricultural water use, and there has been an upsurge of interest in the on-farm management
of water in many countries. There is a realization of the potential for improvement offered by
the increased involvement and abilities of farmers, farming communities, water users"
associations, extension services and institutional support. Recent examples are the Technical
Consultation on Irrigation in West Africa, and the FAO/Govt. of Indonesia Programme Tor
On-farm Water Management.

The first of these was held in Accra, in December 1994. following a request from the
17th FAO Regional Conference for Africa, and brought together experts from 15 countries in the
region, with representation from the West Africa Development Bank, the European Union, the
International Programme for Technical Research in Irrigation and Drainage, (IPTRID). co-
sponsored by the World Bank. UNDP, the International Commission on Irrigation and Drainage,
IIMI. and many others. The subject raised considerable interest as the meeting focused attention
on an essential condition to achieve sustainable agriculture in West Africa - the need for an
effective support service to farmers. In the present trend to privatization and the transfer of
management of irrigation schemes to fanners, this holds the key to success.

If they are to accept full responsibilitv- in the operation and maintenance of the irrigation
system, as well as adopting appropriate cultural and irrigation practices, farmers need basic
information and support, which at present are often completely lacking. The role of the extension
service, backed by competent technical services, was highlighted as a means to overcome present
poor performance of irrigated agriculture. Proposals have been made for the establishment of a
Regional Network for Irrigation in Africa, and for national projects for the development of
support structures for irrigation, the first being in Ghana.

The programme in Indonesia has developed over about a decade, and aims at improved
on-farm water management, with an emphasis on developing the self-reliance of farmers in the
operation and maintenance of the farm irrigation system. Under the programme, from 1988-93.
670 Water Users' Associations initiated on-farm water management improvements on 40 000 ha.
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It is estimated that 160 000 farmers benefitted directly or indirectly, and more than SOU
agricultural staff received training in on-farm water management. The local multiplier effect is
becoming evident.

United Nations Children's Fund

Of approximately $3.5 billion per year spent on water supply and environmental sanitation
(WES) in the rural areas of developing countries, in the last de'cade. UNICEF's contribution,
primarily in low-cost rural systems, averaged S65 million annually, (excluding emergency), which
was less than two percent of the total investment. However, with an emphasis on low-cost
approaches. UNICEF contributed directly to the provision of water supply to an estimated 165
million people, and sanitation to 28 million, representing about 14 and 21 percent of the
additional total and rural coverage respectively achieved in water supply, and 4 percent of
additional coverage in sanitation. This demonstrates the catalytic effect of UNICEF support to
the sector.

The organization is currently developing a strategy paper (UNICEF 1995) to indicate its
approaches to assisting governments and communities in achieving their goals in water supply
and environmental sanitation, building upon lessons and experience of the past, while responding
to changing needs and challenges. The paper provides an overall framework for country
programming, which countries can adapt to suit their own situations. It takes into consideration
the findings and recommendations of the 1992 Multi-Donor Evaluation of UNICEF's Water and
Environmental Sanitation programmes, builds on the lessons learned during the IDWSSD and
draws on the conclusions and recommendations from several key international fora.

In recent years, there has been increasing attention to comprehensive water resources
management, within the framework of sustainable development. This includes the rational
intersectoral allocation of water, taking into account its economic value; abstraction controls
and demand management measures to conserve water; and pollution controls to protect
water quality. Capacity building, including the development of appropriate institutions, and the
adoption of economic and regulatory instruments are central themes in achieving these goals.
There are implications for the poor which require attention and are at risk of being neglected.
First, it is essential to ensure equity in the provision of water and waste services, as the lack of
such services is among the most serious environmental problems that affect human society today,
with potentially even more serious repercussions tomorrow. Second, there is a key role that rural
and peri-urban communities can play in acting as guardians of their own "water environment",
conserving and protecting the resource. Community management of the water environment
is a powerful application of the principle of "think globally and act locally".

The evolving situation, and new challenges in the sector have reached a point where the
lessons and sound experiences from the past need to be applied widely in programme strategies.
Greater emphasis must be placed on health and socio-economic benefits, as well as providing the
knowledge, skills, tools and techniques: generating motivation; and fostering supportive systems
for communities and people to take decisions and make choices to help themselves.

This suggests the need for new emphases in programme activities, and these include the
following:

- greater attention to environmental sanitation and hygiene promotion as well as
operation and maintenance in water supply;



- emphasizing communication methods and behavioural and attitudinal change.

- focus on utilization and sustainability of services, not merely on coverage.

- increased attention to health impact on populations and geographic areas with high
prevalence of water-related and sanitation-related disease:

- attention to sustainable community-based water resources management, linking to
national and sub-national programmes, where appropriate:

- pilot research and development projects on cost-effective approaches, community
participation and management and inter-sectoral linkages, with continuous learning
and dissemination of learning experiences:

- greater emphasis on policy development at country level, with a priority of reaching
the largest numbers of underserved groups in affordable ways.

In its operational strategies. UNICEF will continue to play a catalytic role for the
expansion of WES coverage through the implementation of service delivery, but increasingly
through advocacy of approaches that enable governments to act as promoter, coordinator and
facilitator in going to scale. In supporting government programmes. UNICEF will take account
of the need to coordinate and develop complementary approaches with other partners - NGOs.
other international agencies and the private sector, so that these are mutually reinforcing.

Three main features of these operational strategies are capacity building, to enable
national programmes eventually to be self-sustaining; empowerment of communities and
households through participatory approaches: and partnerships, including national
governments. UN agencies, other ESAs and. in particular. NGOs working in traditional water
resources development and protection, and in sanitation and hygiene education and the
management and sustainability of water and sanitation services.

World Health Organization

The World Health Assembly, in 1993, approved an organization-wide strategy, detailing the
future work of WHO in the area of health-and-environment. The activities to be pursued in water
supply and sanitation are guided by the Action Plan for the Programme for the Promotion of
Environmental Health. (PEH), with its three components for urban: rural: and global and
integrated environmental health (WHO 1994). The section devoted to rural environmental health
notes that "Projects to develop coordinated responses to country-based problems will be
undertaken with WHO's urban environmental health programmes".

The provision of community water and sanitation services is described in the Action Plan
as a traditional WHO concern. This programme area supports efforts to improve water supply
and basic sanitation concerning those most at risk in communities, health centres, schools and
households. Communities may consist of complete settlements (such as villages and small towns),
or distinct interest groups within larger settlements (such as low-income areas within towns and
large villages). As least progress was made in Africa during the IDWSSD. emphasis will be
placed on the acceleration of water and sanitation development on this continent. This involves

10



the establishment of an international programme known as AFRICA 2000. bringing together
initiatives sponsored by UNICEF. UN ECA. and encouraging the support of other I N
organizations through the ACC SCWR.

Under the Action Plan. WHO will maintain its leadership in the operation and
maintenance of water supply and sanitation systems through awareness-raising and promotion of
sector needs and of the inclusion of O&M in the programmes of other development organizations.
As a focal point for the Working Group on Operations and Maintenance of WASSANCO. WHO
is coordinating the following activities:

- To promote the improvement of operation and maintenance performance, and raise the
level of awareness of the need for and benefits to be derived from better operation and
maintenance services;

- to improve the profile of operation and maintenance in the sector, and promote optimum
management of existing assets through prepared presentations to agencies, conferences
and workshops, and through promotional literature:

- to consolidate work carried out to date by various agencies on guidelines, manuals and
training packages on optimizing operation and maintenance of water supply and sanitation
facilities, dealing with aspects such as design, selection of technology, materials,
equipment, quality control of construction and installation, management, monitoring and
evaluation:

- to improve operation and maintenance through development and application of
guidelines, manuals and training packages used in ongoing or planned programmes and
projects of multilateral and bilateral agencies in developing countries:

- to promote and facilitate the exchange of information on operation and maintenance
among water agencies and interested professionals and officials:

- to promote and facilitate the use of the tools prepared by the Operation and
Maintenance Working Group among the members of WASSANCO and country agencies

Examples of the above are the WHO regional workshops, either conducted recently or
planned to take place in 1995, addressing different operation and maintenance issues: in the
Africa Region, three sub-regional workshops for the anglophone, francophone and lusophone
countries, organized in support of AFRICA 2000 (WHO/AFRO/IRC 1994); two regional
workshops, in Pakistan and Egypt, in the Eastern Mediterranean Region: and one in Malaysia in
the Western Pacific Region.

WHO recognizes that integrated water resources management is a relatively new area for
the organizarion. and that this will involve developing new approaches and institutional linkages,
both with governments and other development agencies, especially FAO. UNEP and the World
Bank, to appraise and manage projects involving multiple water resources elements, with
appropriate health inputs. The organization is therefore increasingly basing its rural environmental
health activities on the full involvement of community residents and the resources they have
available to them. Community management activities will include those at the village level
intended to identify and strengthen community control over the planning, implementation and
operation of water supply, sanitation and other environmental services which affect overall health.
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Community participation also involves the promotion and strengthening of the role of women as
local managers and decision-makers regarding the use and protection of community resources.

Field studies and workshops for community workers will be carried out on community
monitoring and evaluation, operation and maintenance of village water supplies, and on the
planning of village programmes in sanitation and hygiene education. Headquarters and the
Regional Offices will work closely on developing an effective community-based approach which
can be implemented in country activities.

The WHO Regional Office for the Americas (AMRO/PAHO) deserves special mention
here, for its initiatives in stimulating public awareness of the issues of water supply, water quality
and sanitation in Latin America and the Caribbean. One such activity is the Inter-American
Water Day campaign, held annually, early in October. Posters, leaflets and information papers
such as Freshwater Supply - A quest for better resource mangement (PAHO. 1994) have
generated a marked response at national level in a number of countries, which are now producing
their own material.

But even more significant in creating community awareness is the 12-month educational
project in Peru. "La Escuela y Nosotros Promotores de Higiene y Salud. financed jointly by
WHO and SIDA. at a cost of some $40 000 and implemented by the Centro Panamericano de
Ingenieria Sanitaria y Ciencias del Ambiente (CEPIS). The project prepared training kits for
teachers and pupils, aimed at pre-school. primary I and II. and secondary levels. These modular
kits covered 14 items, five on water, seven on sanitation and two on the social environment.
Participating schools and trainers were selected, and the enterprise launched at a training seminar
The training kit was officially adopted by the Ministry of Education in January 1995. Moreover.
with support from Servicio de Agua Potable y Alcantarillado de Lima (SEDAPAL), funding of
the project was almost tripled, to over $97 000. and was further supported by the Unidades de
Servicios Educativos (USE) and many local companies.

In addition to publicity through the journals of CEPIS and SEDAPAL. a popular version
of the kit was presented in a national newspaper, and it is hoped that the model of the project
can be disseminated throughout the region. The final report. (CEPIS/WHO/PAHO 1995). refers
to the project as "filling a vacuum in the official education curriculum of Peru" As the only
major example of its kind encountered during this consultancy assignment, it may also illustrate
a vacuum in the UN system's treatment of the subject. Perhaps UNESCO has a role here

United Nations Development Programme

In general, UNDP activities in water supply and sanitation are collaborative with other UN
agencies, both at headquarters and at country levels. With regard to the latter, the earlier, large
UNDP funded field programme, with nominated project executing agencies has declined to a very
small scale compared with the period 1960-1980. At that time, there was a major input to
agricultural water development, particularly irrigation, through FAO, but the emphasis was
strongly developmental, with a view to attracting investment. Community involvement was not
stressed, most probably because it was not then a feature in the programmes of the government
departments responsible.

During the main era of the field programme. UNDP exercised a coordinating role among
the UN agencies in their country activities, (a function which remains in its mandate). Project
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proposals for UNDP funding were scrutinized in the headquarters office to identify implications
for sectors other than the main developmental purpose. For example, an irrigation project may
have an impact on human health or employment. Executing agencies would be required to discuss
appropriate inputs with the other UN agencies concerned - in these cases. WHO and ILO - and
provision for the necessary expertise would be included in the staffing plan and budget of the
project. With the revised terms of reference of the UNDP Resident Representative, designating
him Resident Representative/UN Coordinator, this headquarters function passed to country level,
where it atrophied. At about the same time. UNDP created its Office of Project Execution, later
to become Office of Project Support, placing it in the role of an executing agency, and leading
more toward competition than coordination with the specialized agencies This no longer appears
to be the case, but the coordination function is not very evident.

However, a shift to national execution of UNDP projects threatens to make the
organizations interagency coordinating role even more difficult at country level Future efforts
could be aimed at encouraging intersectoral and interdepartmental collaboration within
national institutional structures, with the UNDP coordinating role being applied to developing
closer interrelationships at country level with the UN agencies, and through them with their
partner ministries.

One specific programme initiated by UNDP, and in 1991 merged into the UNDP-WB
Water and Sanitation Programme, is the Promotion of the Role of Women in Water and
Environmental Sanitation Services (PROWWESS). This programme has conducted many
workshops on the theme of participatory training. As part of its mandate to replicate
experiences. PROWWESS has developed, documented and disseminated information on the
participatory methods it promotes, and on the outcome of their use, to help enrich policies and
programmes both nationally and internationally. A Technical Series of "Lessons. Strategies.
Tools" was launched in 1988, and includes.

LESSONS - case studies, research reports, evaluations, giving lessons from specific
experience;

STRATEGIES - guidelines for project analysis, planning, monitoring and evaluation,
strategies for interagency action:

TOOLS - field manuals and instruments for training in participatory methods, materials
production, participatory research.

The UNDP paper Capacity Building for Water Resources Management (UNDP 1991)
presents an overview of local, national and international institutional and human resources
development in this field. With reference to the coordination of External Support Agency (ESA)
activities, the paper comments:

"Failures in meeting water supply and sanitation service objectives and in achieving
effective water resources management in developing countries lie not in the realm of
technology nor even in the availability of funds. Ample evidence exists that even where
adequate funds are made available and the appropriate technology involves only well
established practices, projects, and programmes, these have not been sustained after
ESA intervention ceases The need is for establishing the capacity in a country to receive
ESA development assistance such that local programmes and projects can be expected
to be sustained with indigenous human and financial resources."
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The Delft Symposium, in its consideration of the UNDP paper, produced a series of
recommendations, sub-titled Helping Countries to Solve Their Problems Themselves, which
contain the following, addressed both to countries and ESAs:

"For the purpose of optimum utilization of resources, countries and ESAs are encouraged
to adopt common policies tailored to each country to the largest extent possible.

ESAs. when dealing with countries, should coordinate their agendas and address
conflicting interests with each other. The way in which this coordination could take place
is through consultative groups, roundtables or local consultations organized by the
governments or through UNDP Resident Representatives/UN Coordinators Countries
should make an effort to coordinate effectively the ESA contributions.

ESAs have to play an important role in assisting developing countries in strengthening
their capacity to deal with water systems, e.g. to collect and manage information on
surface and groundwater hydrology, as well as on water quality, and to integrate this
information into data systems, interrelating these with demographic, economic and social
data, and information on water uses. It must be understood that this is a long-term,
continuing process."

The World Bank

The Bank's experience of investment in water resources development for irrigation, water supply,
sanitation, flood control and hydropower is presented in its policy paper Water Resources
Management (World Bank 1993). The Bank has contributed to the development of many
countries, and helped to provide essential services to many communities. Yet, as pointed out in
the reports of its Operations Evaluations Department (OED). the investments supported by the
Bank in these areas have often encountered implementational. operational and social problems
Underlying these problems is a vicious cycle of poor-quality and unreliable services that result
in consumers' unwillingness to pay. which in turn generates inadequate operating funds and a
further deterioration in services. Moreover, the Bank and governments have not taken sufficient
account of environmental concerns in the management of water resources.

Within a framework for improving water resources management, the Bank considers that
an approach that follows the principles of comprehensive analysis, opportunity cost pricing,
decentralization, stakeholder participation, and environmental protection will yield more
coherent policies and investments across sectors, promote conservation and improve the
efficiency of water allocation. Among the Bank's objectives are the following improvements:

- For water supply and sanitation, more efficient and accessible delivery of water sen ices and
sewage collection, treatment and disposal. This will be achieved by extending existing supplies
through water conservation and reuse, and by using other sustainable methods. Greater
involvement of the private sector, NGOs and user groups will be required, as will cost
recovery to ensure financial viability, while applying graduated fees to assist the poor.

- For irrigation, modernized irrigation practices, greater attention to cost recovery, drainage
and salinity control, measures to reduce pollution from agricultural activities, improvements in
operation and maintenance of existing systems, and investments in small-scale irrigation and
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water-harvesting methods. This calls for the development of institutions and technologies that
respond to the needs of Farmers for higher quality services, including greater participation of
community groups and user associations, while reinforcing the efficient management of demand.
Particular attention will be given to the needs of small-scale farmers, who comprise most of the
agricultural community.

The emphasis on cost recovery and financial viability will no doubt be expanded in the
World Bank contribution to this Second Consultation. In this present paper, where community
participation is a major issue, the economic and financial aspects are entirely supported If a
scheme is not financially viable it will not be maintained at a reliable standard of operation and
delivery' The users will then be unwilling or. if depending on water for productive purposes, may
be unable to pay for the service. Community participation must include stakeholders in all phases
and components of system design, operation and maintenance, and this entails its financial
support - one of the features of "ownership" that participator.' approaches promote.

A study by the Bank's Operations Evaluation Department revealed that the physical
sustainability of both irrigation and WSS projects has been hampered by poor maintenance. In
67 out of 123 completed irrigation projects. O&M was rated as unsatisfactory. Insufficient
funding, poor construction standards, and weak planning at the appraisal stage were cited as
reasons. The OED also note a tendency to support project construction and not O&M The OED
reviews of both irrigation and WSS projects have highlighted the need for the Bank not to
detach itself from postconstruction activities.

Farmer participation in water management and in O&M is recommended in all Bank
studies on irrigation. Positive results have been demonstrated by Bank projects when water user
associations have been introduced. The review of 21 impact evaluations found that when
responsibility for water management and O&M were given to user groups, the rates of cost
recovery' were excellent.

In the Guide to the Formulation of Water Resources Strategy (World Bank 1992). the
chapter on Stakeholder Participation offers a number of principles, or lessons learned, that can
help choose appropriate techniques of participation. These include:

If people share the process of generating alternatives, they are more likely to make
realistic decisions among alternatives:

Frequently, the way something is done builds trust and legitimacy. It is not just the final
answer, but the way the answer was obtained that can make a difference. To arrive at
strategies that people will implement, individuals must be satisfied procedurally.
psychologically, and substantively. Participation is an attempt to build trust and
communicate openness and concern throughout the strategic assessment process;

- A participation programme must be visible at all times. Sometimes this is difficult when
there are long periods between meetings and workshops. With new technical data,
interactive computers and decision support systems, the time between actions can be
shortened. The main point, however, is that some appropriate level of publicity, without
over-saturation, should be maintained. Public access to databases should be considered.

A subject that is receiving considerable attention in all the agencies visited, not only the
Bank, is that of gender issues. This is true of water supply and sanitation, irrigated agriculture
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and other rural uses. It is elaborated here because it is so well encapsulated in the World Bank
Infrastructure Note on Water Supply, Sanitation and Gender (Wakeman 1993) which, while
not directed specifically at O&M. is so applicable to community participation in those activities

INVOLVING COMkfUNITIES IN THE fVSS PROJECT CYCLE

Policy and practice in the water and sanitation sector have focused increasingly on the
importance of "software" issues (those relating to the human element community
participation, training) It has been recognized that the technical, or "hardware" issues
may be resolved for a particular project, but if the software issues have not been
adequately addressed the project may still fail. Sector strategies are also emphasizing
"demand-oriented" approaches (undertaking projects based on what people want. This
can for example be determined by their willingness to pay for the new service). Software
issues and demand-driven approaches both require close interaction with communities
Yet communities are not necessarily homogeneous entities. They may be composed of
different sub-groups based on income, ethnic group, gender and religion. Awareness of
the different preferences, water and sanitation practices, and contexts of each sub-group
may well be essential to project success.

Different forms of socio-cultural analysis may be used to obtain information on different
sub-groups In terms of gender issues, what is called "gender analysis" may be used to
generate a detailed picture of men s and women s roles and preferences in sector
activities. This information can then be used to develop projects which are more likely
to be successful, because they properly reflect the community context relating to gender.

Gender and development, as opposed to women in development, is an evolving field.
Methods of designing and implementing gender-sensitive projects, as opposed to WID
components, still need to be further elaborated, tested and refined. It must be remembered
that focusing on gender is not meant to be a focus on women, but on both women and
men. even though gender-insensitive projects are more often insensitive to women than
to men. Water and sanitation is a sector which fundamentally affects the lives of
community women, men and children. Therefore all need to be appropriately involved
in determining sector activities.

Key issues in operation and maintenance

With the focus of the Consultation on O&M of systems for irrigation, drainage, water supply and
sanitation, within a framework of rural water management the key issues for this paper fall into
two groups. These relate to the water resource, and the involvement of the community in the
management and use of the resource, including the enablement of the community (or
communities) through education, training and other means to facilitate participation, and
empowerment to play an effective role in management.

Taking firstly the water resource, the primary concerns in its management are availability
and quality. The main operational practices influencing these are in the control of abstractions:
the efficiency of systems for delivering water to the user, whether domestic, agricultural or other:
and the contamination of the resource from agricultural drainage, domestic or industrial
wastewater. and from unsanitary human waste disposal.
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The control of abstractions, to avoid overdrawing on the resource, determines
sustainability and reliability, while recognizing the overriding influence of rainfall (and recharge
in the case of ground water), which introduces an unavoidable risk factor. System efficiency plays
a vital role, in reducing waste of the available resources, and therefore limiting the abstraction
or. alternatively, serving a greater area or population. In irrigation, excessive water use may
generate problems of waterlogging and salinization. and this lack of water control may also
encourage the increased propagation of disease vectors.

Irrigation is generally accused of low efficiency in water use. a feature that affects the
reliability of supply, especially to system tail-end farmers, and in areas of scarcity the relatively
low value of water leads to competing demands from domestic and industrial users, which will
enforce the adoption of improved operational and maintenance practices by agriculture. But
community water supply systems are also often guilty of poor efficiency, due to inadequate
performance of maintenance and operations. This can be assessed by measuring unaccounted-for
water, and a 1987 World Bank review of 54 water supply projects showed an average figure of
34 percent, with a 3 percent annual rate of increase during a six-year project cycle (World Bank
1993).

Unreliable and discontinuous water supplies to irrigation cause production losses - with
accompanying income loss to farmers. In small-scale farming, this may mean a lack of food for
the community. In reticulated domestic supply systems, the same defects may have serious results
on human health, due to bacterial contamination from local groundwater. affected by poor
sanitation. Where domestic supplies depend on wells or boreholes, this is also a common feature
of contamination where latrines are sited in the close vicinity, or when defective design or
maintenance allows the entry of surface water into the source.

Water quality is a vital issue on a larger scale, often extending to that of a river basin and
a major aquifer. The discharge of domestic wastewater, industrial wastes and agricultural drainage
into rivers, or seepage into aquifers may have so severe an effect on water quality that the
resource becomes unusable, or requires costly treatment or the resiling of abstraction works. In
the case of groundwater, the source may be irretrievably damaged. Urban effluents have
destroyed many sources of rural water supply in developed and developing countries. Where
low-quality waters can still be utilized for agriculture, this calls for specially adapted operational
practices, both in water management and in the selection and cultivation of crops If domestic
wastewater reuse is feasible, operational measures must also take account of human health
factors.

The community, at all levels, is unavoidably involved in these issues of water
management and the operation and maintenance of systems for water supply and disposal. Many
communities have become so accustomed to inadequate and unreliable water services over
periods of years, or perhaps decades, that they are resigned to, or even apathetic to that condition.
Whether the members of the community are involved only as victims of the problems and
defects of those systems, or as participants in the improvement of resource management and
system operation and maintenance, depends on their awareness of the situation and the potential
for its improvement, and their enablement to play an effective role.

Awareness must begin with recognition of the value of water. In many water-short
communities, this is already too evident in the effort and labour required to obtain minimal
supplies, but in less deprived societies it tends to be considered a free good, rather than a
precious natural resource. In fact, good quality freshwater is seldom free, and is becoming a rarer
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commodity This understanding can best be generated through campaigns with both immediate
and long-term impacts. The Water Day campaigns, and the school educational initiative in Peru
are good examples, while the global range of social, economic and cultural conditions will
demand suitably adapted approaches.

When faced with dependence on a specific system, rather than the generalities of sound
water management and sanitation, experience has shown the value of stakeholder involvement
in the management, operation and maintenance of that system. It is to this end that the majority
of examples of agency programmes for community participation are directed. The past decade
has seen encouraging, even exciting results in the development of methodologies suited to all
types of water-user communities. The important issue now appears to be the replication and
expansion of these techniques by national personnel. In the same way as the Lima project on
water, sanitation and social environment filled a vacuum in the national school curriculum, there
is surely a case for a component on the role of the community in water planning and
management in the national curricula for higher education at technical, graduate and professional
levels This would also establish a better general understanding and appreciation of the essential
linkages between the development components of technology, economics and finance and
the socio-cultural issues affecting the involvement of the water-user community

Although O&M probably offers better economic returns on investment than do most new
developments, it tends to have an image problem. It is less glamorous or challenging than new
construction, and therefore fails to attract the more enthusiastic professionals. With commonly
depressed revenue as a result of poor cost recovery, low scheme income and staff incomes are
further deterrents to the recruitment and retention of committed personnel. Competent contractors
and entrepreneurs see only limited profits in O&M work, which is therefore left to lower grade
companies. Politicians gain more visibility and votes from the creation of new services. The same
issue of visibility determines the support of many ESA's. It is more impressive to have an
agency's aid programme publicized by photographs of a brand new construction than to have
assisted in ensuring the sustained improvement of existing services. The important status of O&M
in water services (and it is not limited to these), deserves greater prominence in the training of
professional groups, including engineers, planners and economists.

With regard to the foregoing issues, there is one particular uniting feature, that of
information. The majority of education, training and community participation projects referred
to have been single, isolated examples. Certainly those supported by ESAs will have been
reported in publications, mostly available through the UN system, bilateral. NGO or associated
institutions. But this can not be considered as widely available or easily accessible. Neither does
it present the longer-term results and effects of Jhese interventions, their successes, failures,
adaptations and transfer. To answer this deficiency calls for long-term involvement, monitoring,
a network for information reporting and exchange, and an associated data bank for more
general access.

If this is to be supported by external agencies, it implies more open-ended budgetting than
most of the UN system permits, two-year programmes being normal, with extended funding
dependent on resources at the time. Water conservation and management, environmental quality
and human health are, however, features of major concern and of priority action in the
programmes of all the main donor agencies and countries, and improved O&M is of increasing
importance in all these subjects. A possible approach to long-term support may lie in forming
an international water-management consortium, which offers greater possibility of a "rolling
input" from a series of donors, and reduces the risk of premature termination by the withdrawal
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of an individual ESA. To be effective, this must be accompanied by a campaign to raise the
status of O&M among the participants and to incorporate the relevant components into
development programmes.

Areas with a potential for interagency collaboration

Interagency collaboration already exists, and in fact is widespread, especially in activities directed
at community water supply and sanitation, but also in agricultural water use. Attention is not
necessarily, and not usually limited to rural communities, which properly demonstrates the reality
of interdependence of urban, peri-urban and rural water users on a common resource The
approaches to interagency undertakings also recognize that an improved water supply.
particularly in urban and peri-urban areas, carries with it the need for and the cost of
improved sanitation.

Urban effluents may in some cases offer a benefit to rural populations in the form of an
opportunity for irrigated agriculture and aquaculture and. with increasing demands on freshwater
resources in many countries, wastewater reuse is expanding. Global data are listed in Guidelines
for the safe use of wastewater and excreta in agriculture and aquaculture (WHO/UNEP 1989).
giving an estimated total of about 2 million hectares in 16 countries in 1987. The implications
for operational measures to sustain the quality of water and soil resources and to safeguard
human health have brought WHO. FAO and UNEP together in a number of activities.

Other health issues associated with water management and scheme operation are treated
in collaborative initiatives such as PEEM. with WHO. FAO. UNEP and UNCHS. The panel's
activities extend to field studies and to training for national professional staff, in addition to its
many publications.

The areas of collaboration among agencies, (usually in groups of two or three), are best
illustrated by a few examples Some consist of headquarters' joint efforts in producing
publications on specific aspects of community water management, others are in the form of
guidelines or manuals. There are also workshops and field missions at regional or country level.
Generally, one agency has taken the lead, with support from others.

For the most part, an outside observer sees only the resulting documents, not surprisingly
as many examples are very recent, but follow-up; monitoring; evaluation; and the
dissemination of information are obvious issues to be raised in developing the potential for
interagency collaboration.

The following list is a small, representative selection of recent collaborative activities:

1 UNDP-World Bank The Water and Sanitation Program operates through four Regional
Water and Sanitation Groups (RWSGs) for management of its field activities, with a total
programme expenditure of $77.5 million in the period 1989-94. Approximately 59% UNDP
funded. 8% WB and 33% bilateral agencies (from the Annual Report for 1994).

2. UNDP, UNICEF, UNDP/WB RWSG-SA, with Govt. of Pakistan. Community Participation.
Strategies and Tools - a trainer's manual for the rural water supply and sanitation sector
in Pakistan (Srinavasan. Zafar. and Minatullah. 1993). Also; Community participation in rural
water supply projects in Northern Punjab. Exploratory Studies. Vols. I and II. (Zafar 1994)
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3. UNDP, UNICEF, WHO, UNDP/WB Water and Sanitation Group, with IRC. Community
Management Today - the role of communities in the management of improved water supply
systems (IRC Occasional Paper 20. 1993).

4 UNICEF, WHO, UNCHS, with ODA-UK. Mission to South Africa, coordinated by
UNICEF. Community water supply and environmental sanitation for South Africa's unserved -
Supporting the transition (UNICEF 1994).

5 PEEM, with DBL, HIP of LSTM (in collaboration with Min. of Health and the
Environmental Protection Council of Ghana, and Ghana University), Health opportunities in water
resources development. A two-week course to promote collaboration between middle-level
officials from various ministries, for the incorporation of health safeguards and health
promotional measures in water resources development projects (WHO 1994).

6 WHO, FAO, UNEP, UNCHS. Workshop on health, agricultural and environmental aspects
of the use of wastewater Mexico. (1993).

7. FAO, WHO, PAHO. (follow-up to 6). Project formulation mission for the implementation
of a regional centre for research, development and training in the use of wastewater for
irrigation, to be based on the Mesquital Valley Project. Mexico. (1994).

Programmes involving communities for rural development, forestry and land conservation
purposes offer a rich source of material and experience, with relevance and transferability to the
management, operation and maintenance of systems for irrigation, water supply and sanitation

This was raised in Discussion Paper 11 of the report of the First Consultation on
Integrated Rural Water Management. (FAO 1993), Lessons from IAP-WASAD country missions:

"// has become evident from the country missions that people s participation is more
evident in soil and water conservation and watershed management activities as compared
to irrigation and drainage. In fact, many governments promote community and people's
participation in such activities."

Within the context of rural development, there are therefore numerous parallel activities
in training and community participation, using common or very similar methodologies, which
could be made effective for water-related operation and maintenance programmes through mutual
contacts and cooperation. In an agency such as FAO, this opportunity is found at
interdepartmental level, and could be extended among agencies. The concept of integrated rural
development, promoted some 15 to 20 years ago by the UN system, although later found to be
overcomplex. was not a complete failure, and offered a base for community services. The history
of such projects is available in the World Bank and could be analysed to assess appropriate
measures for the incorporation of operation and maintenance of water supply and sanitation
systems.

The possibilities for collaboration and an overlap of activities between WSS and irrigation
and drainage have often been put forward and. during the visits to gather information for this
paper, current examples have been sought, with virtually no success, apart from the Water Users'
Association Support Organization recently introduced in Kenya with government and donor
funding. WUASO operates on a cost-recovery basis, in order to prevent collapse after the handing

20



over of water projects for irrigation or domestic water supply. It does not take over the O&M of
projects, but provides only additional support to the WUAs.

For the preparation of a report to the 17th Meeting of the Steering Committee for the
IDWSSD. in 1989. FAO investigated the incorporation of water supply and sanitation
components in Integrated Agricultural Development, which was being promoted in accordance
with the Organization's programmes. The following extracts illustrate the reality in the field:

"The number of FAO-operated field projects where there is a distinct component of
drinking water supply or sanitation is small. Among all sources of funding, FAO/TCP.
(Technical Cooperation Programme). UNDP and various Trust Funds, a total of 24
projects operational in 1988 can be identified which contain one or both of these
elements. This represents only about 15 percent of the 155 projects where agricultural
water development is a major objective, and the proportion is similar for all sources of
funding, whether TCP. UNDP or Trust Funds. These figures should also be seen in the
context of a total of 2 ~00 ongoing FAO field projects...

In all regions, there have been examples of progress in creating an awareness of the
importance of safe drinking water and. to a lesser extent, of sanitation within the context
of integrated agricultural development This has occurred in emergency situations, in the
transition from subsistence to market~oriented farming, and in major investment
programmes for large schemes and regional plans. The incorporation of drinking water
supply and. occasionally, sanitation has perhaps been most successful in the last cases,
where the necessary formal arrangements have brought together the capital and expertise
needed to implement such work and to mobilize the organizational support required for
continued operation and maintenance.

Where finance and skills have been less readily available, as illustrated in schemes with
a high reliance on self-help, results have, understandably, been less satisfactory. To
overcome this situation, it is suggested that fitture initiatives aimed at incorporating
components of water supply and sanitation in agricultural development projects and
programmes should first give close attention to the priorities for these services, as
perceived by the local population, in order to assess the local support that will be
applied to their installation and use. It is recommended that checklists and guidelines
be prepared to ensure that the formulation and design of projects offering opportunities
for the incorporation of water supply and sanitation should truly reflect the needs of local
communities, preferably after they have been advised of the potential benefits of such
services. Next, the ability of national organizations to provide technical advice must be
established and. finally, an organizationaTstructure for operation and maintenance and
the recovery of charges must be ensured, to guarantee the sustainability of services."

In final comment on this issue, there are distinct differences in the characteristics and
requirements of water supply for communities and for irrigation, in quality, quantity and timing.
Pumped supplies tend to provide the best opportunities for conjunctive services, or at least for
some linkages in organization and management, being flexible to meet different scales and timing
of demand, using similar technical facilities offering a higher degree of operational control and
consequently of cost recovery and maintenance. The basic design of an irrigation supply system
will decide its suitability to combine a domestic community supply, and will strongly influence
future operational and maintenance standards. Above all. community priorities and support should
be determined at planning stages. Many agricultural communities faced with options for improved
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services will place heavy emphasis on access roads and transport before water supply, and well
ahead of sanitation, as has been seen throughout the IDWSSD. Such priorities will determine
their willingness to put efforts into O&M.

An area of promise for further collaboration is that of information exchange in water
programmes Examples exist, such as the WHO/UNICEF joint monitoring programme for water
supply and sanitation, but this relates basically to numbers of system connections and populations
served, not to evaluations of qualitative factors. A more valuable form of exchange and
dissemination of information would be on lines similar to those proposed by the O&M Working
Group of WASSANCO (WHO 1994a). This would relate to experience gained in the testing,
adoption and application of O&M methodologies at country level: community attitudes.
involvement and response to change: evolution and monitoring of water-user systems, their
technical and economic performance.

Such an approach is also in accordance with the report of the 1994 Ministerial Conference
on Drinking Water and Environmental Sanitation. The "Action Plan". Section 5. WATER AND
THE WORLD - promoting international support states, inter alia:

"In order to facilitate the implementation of national activities, the international community is
urged to

I. support country-level collaboration as as essential tool for the successful preparation
of sector strategies and social mobilization initiatives;

5. request the UN Commission on Sustainable Development to consider how existing
institutions can provide regional clearing houses for the exchange of data and
information, and how to strengthen the role of development cooperation and other
support funds for drinking water and environmental sanitation."

While considerable attention has been given to community participation and training
issues in various areas of water resources management, and in O&M specifically by
WASSANCO (WHO 1994a). formal education has not been prominent in the activities of the UN
agencies engaged in rural water development and management. With the increase in emphasis
on community involvement, this must be considered an essential component in the progressive
process of awareness - participation - empowerment of water users, in all aspects of water
management. These extend from conservation and protection of the resource to its beneficial use
and to the operation and maintenance of systems, whether WSS. irrigation or other purposes. The
development of national curricula at all levels wUI be necessary to achieve this, and the UN
system could assist by assembling and analysing data on such curricula, where they already exist,
preparing an information note for wide distribution in order, first to assess the interest of national
ministries responsible for water resources: rural and urban development: and education, and
eventually to respond to any requests for external support.

The foregoing notes refer to the potential for interagency collaboration, particularly at
country level. They are valid, but may remain hypothetical. Proposals for UN action in respect
of water resources development and management (as also in other sectors), have tended to receive
a poor response. This is not to say that the committees, assemblies or groups concerned were
incorrect or uncommitted in their proposals. The fault has frequently arisen from failure to
recognize the extremely limited resources available to the specialized agencies addressed, and
perhaps even more so in the case of offices responsible for interagency coordination. Often, a
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major programme or activity depends on no more than one or two professional staff, with a light
regular budget. So. while references to collaboration may be found in agency programmes, the
resources for implementation are often inadequate or absent.

At heaquarters levels, collaboration is usually nominal, in the form of meetings, joint
publications and minor inputs to each other's programmes. This is illustrated in the e\amples
earlier in this section, where the only collaboration of any magnitude is that of the UNDP/WB
Water and Sanitation Program, which is delivered at country level.

The Development Dialogue - Renewing the United Nations System (Childers and
Urquhart 1994) analyses the in-country relationships among UN organizations in the following
excerpt:

THE COUNTRY LABYRINTH

Some 23 entities of the UN system have grant development assistance funds to spend at
country level. The Secretary-General reported in 1992 that "the bulk of the countries
have an average of between 5 and 10 United Nations organizations present ...in others,
there are up to 15 or more organizations (sometimes including regional centres)"

The UNDP country office does gather together much of the system. It represents
UNESCO. UNFPA, UNIDO. WFP. and virtually all the smaller technical agencies
However, this does not mean that assistance from these bodies is integrated in UNDP s
country programme with the government. UNFPA's governors demand a separate
country programme. So do UNICEF s. WFP programmes its development food aid
separately...

UNICEF. FAO and WHO currently maintain their own separate offices and lines of
authority back to their headquarters, with separate programming procedures and
documents. In many developing countries, there are thus four quite separately directed
and staffed offices (UNDP, UNICEF, FAO and WHO), and in an increasing number a
World Bank office as well...

The burdens the UN system's fragmented programming procedures impose on
governments are particularly egregious when added to those of up to 20 bilateral and
other multilateral "aid" sources. Each of these wants country programmes to be drafted
and negotiated, with additional documents for each project within all these
programmes...

If there is an inevitable lack of coherence between bilateral assistance flows, there is no
conceivable rationale for the fragmentation in every country of the UN system s limited
resources. If each fund and agency did quite different things, the aggregate effect would
still be incoherence in what should be a holistic development process. The fact, however,
is that they work separately in a considerable number of the same development fields

Naturally, each fund or agency, imbued with enthusiasm for its particular mission, has
developed well-rounded arguments for its separate status, separate fund-raising and
separate procedures. Each enjoys support in corresponding branches of governments.
Demands for "accountability" in each separate governing body reinforce the separate
programming procedures, documents and offices.



This is hardly a problem to be addressed by the Technical Consultation, but it illustrates
the background against which proposals for collaborative action at country level will be viewed
On a more positive note, it shows that any successful collaborative efforts among I'M
organizations should be nurtured and used as a foundation for future joint programmes.

With these constraints in mind, suggestions for recommendations, in the following section,
have been designed so as not to be over-ambitious, but hopefully to permit a progressive
approach to the further development of interagency cooperation at country level, toward the
involvement of communities in the management, operation and maintenance of water resources
and water svstems.

Draft Recommendations for Cooperation

Should the following suggestions be adopted, it is left to the Consultation to target lead agencies
for particular activities, projects or programmes. In all cases, these involve collaborative action.
with elements of rural development, agriculture, the environment, human health, community
water supply, sanitation, education, and of course the participation of the various communities
concerned. However, in accordance with the themes of "community involvement" and
"facilitation", where national inputs are indicated they must be decided, developed and
supported by the commitment of appropriate national resources.

Furthermore, the essential long-term processes for education and community participation tend
to conflict with the more limiting procedures of UN system budgeting. It is therefore suggested
that agencies from outside the UN system be invited to collaborate in such activities, with the
prospect, at least, of jointly securing a more open-ended financing, which would reduce the risk
of premature termination. WASSANCO could be approached for advice on this aspect.

Finally, the Consultation will also be discussing the technological, economic and financial aspects
of operation and maintenance of water resources systems and, with recognition of the linkages
and interdependence among these aspects, it should, where relevant, consider combining and
adapting recommendations to incorporate the different components.

With those provisos, the following recommendations are draft proposals for the consideration of
the Consultation:

1. Continue collaborative programmes and projects with components relating to rural water
development and management, operation and maintenance, health and community
participation, as at present, and prepare an inventory of these on a national and regional
basis. Where possible and appropriate, include projects additional to those with UN
system support.

2. Establish criteria to identify projects and programmes with potential for replication, and
design a format for reporting and analysis. Select examples suitable as case studies on
O&M in relation to particular aspects of rural water management (for example,
institutional arrangements, community participation, environmental health, irrigation),
compile and publish these, preferably by regions. Make such material available to
institutions responsible for information and training of personnel engaged in the above
activities.
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3 Depending on national interest and responses to the above, consider introducing a
network and data base for reporting on activities meeting pre-determined criteria, and
providing access to. and an exchange of information. (N.B. This requires decisions on
location, and some minor staff and equipment resources for a system using e-mail, not
hard-copy material, which proved impractical in previous attempts at information
exchange by the ACC ISGWR).

4. With support from agencies" national and regional representatives, the invitation of
UNESCO, and the involvement of UNDP with its Resident Representatives/Coordinators,
and building on national campaigns and programmes (e.g. Water Days), approach national
ministries of health, education, and those responsible for water resources, the
environment, agriculture and rural development to discuss and assess the desirability of.
and opportunities for introducing material into national curricula, at levels from primary
school to graduate and professional training courses. The objectives will include an
increase in the awareness, understanding and capabilities of the community in improving
the conservation, protection and management of water resources, and associated benefits
to human health and the environment. Report regionally on this investigation, analyze the
results and. if justified by demand, develop suitable material for national testing and
eventual adoption and incorporation in national curricula.

5. In any publications, training material, education curricula etc. produced by. or with the
support of the UN system, draw attention to the importance of sanitation as an essential
complement to community water supply, for the protection of water resources, the
environment and human health, and to the need for users of water supply and sanitation
systems to participate in their planning, design, operation and maintenance.

6. In contacts among UN organizations engaged in water resources development and
management programmes, and between UN organizations and bilateral and multilateral
agencies involved in similar work, develop common approaches to creating an
appreciation of the importance of O&M among professional staff, both national and
international, and of the potential sustainable economic, social and environmental benefits
offered bv the commitment of human and financial resources in such activities
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ACC ISGWR ACC Inter-secretariat Group on Water Resources
ACC UN Administrative Committe on Coordination
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IAP-WASAD International Action Programme for Water and Sustainable Agricultural

Development
ICWE International Conference on Water and the Environment
IDWSSD International Drinking Water Supply and Sanitation Decade
IIMI International Irrigation Management Institute
ILO United Nations International Labour Organization
IPTRID International Program for Technology Research in Irrigation and Drainage
IRC International Water and Sanitation Centre
ODA-UK. Overseas Development Administration, United Kingdom
PAHO Pan-American Health Organization
PEEM Joint WHO/FAO/UNEP/UNCHS Panel of Experts on Environmental Management

for Vector Control
PROWWESS Promotion of the Role of Women in Water and Environmental Sanitation Services
RWSG Regional Water Supply Group
RWSG-SA Regional Water Supply Group for South Asia
SIDA Swedish International Development Authority
UNCED United Nations Conference on Environment and Development
UNCHS United Nations Centre for Human Settlement
UNDP United Nations Development Programme
UNDPCSD United Nations Department for Policy Coordination and Sustainable Development
UN ECA United Nations Economic Commission for Africa
UNEP United Nations Environment Programme
UNESCO United Nations Educational Scientific and Cultural Organization
UNFPA United Nations Funa for Population Activities
UNICEF United Nations Children's Fund
WASSANCO Water Supply and Sanitation Collaborative Council
WB World Bank'
WES Water and Environmental Sanitation
WFP World Food Programme
WHO World Health Organization
W1D Women in Development
WSS Water Supply and Sanitation
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Annex I

TERMS OF REFERENCE FOR THE CONSULTANCY

On behalf of WHO and UNICEF. and for discussion by the Second Consultation on Integrated
Rural Water Management, the Consultant will prepare a paper on Community Involvement,
Education and Training, in relation to Operation and Maintenance in Water Supply and
Sanitation. Irrigation and Drainage and other aspects of rural water use. Special attention will be
given to Human Health aspects of these subjects.

The Consultant will:

carry out a review of the mandates of the UN agencies for the specific role and focus of
each agency in Operation and Maintenance in the contexts of rural water management,
and of the relevant chapters of UNCED Agenda 21. in as much as they refer to integrated
rural water management and associated O&M issues:

review the technical literature on irrigation and drainage, water supply and sanitation and
other water uses, and identify the key issues related to O&M of rural water systems in
the context of sustainable development:

visit WHO, FAO, UNICEF, UNDP and the World Bank, in order to collect relevant and
up-to-date information on the programmes, projects and activities of each agency in the
field of operation and maintenance of rural water systems, at global, regional and country
levels:

provide an issues paper which presents the information collected, and which proposes
options for strengthened interagency collaboration in Operation and Maintenance of rural
water systems, particularly at the country level.
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Annex II

PROGRAMME OF VISITS. AND PEOPLE CONTRIBUTING INFORMATION

1995

28/2 to 5/3 Geneva WHO

6/3 to 10/3 Rome FAO

11/3 to 18/3 Oxford

19/3 to 21/3 New York

22/3 to 24/3 Washington
DC.

G. Ozolins. D. Warner. G Waiters. J Hueb.
M. Simpson-Heben. I. Hespanhol

H. Wolter. M. Smith. T Facon. T Contado.
J.Rouse. A. Gavaal.

25/3 to 28/3 New York

29/3 to 4/4 Oxford

5/4 to 9/4 Geneva WHO

UNICEF G. Ghosh. B. Doyle, A. Nigam.

UNDP F Hartvelt. P. Klop.

World Bank G. Le Moigne, J. Biscoe, W. Wakeman.

PAHO R. Reid.

UNDPCSD C. Constantinou, P.Najlis.

G. Ozolins. R. Bos. J. Hueb. M Simpson-Heben.
I. Hespanhol.
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1. Introduction
The track record of donor-supported rural water supply projects is poor.
Attempts to accelerate the provision of safe water to rural communities through
government-sponsored programmes too often lead to badly performing
system"- and disenchanted "beneficiaries". In contrast, communities which have
made their own provision for obtaining supplies and maintaining the facilities
through their own resources are generally able to achieve more reliable
performance. How can the financing and institutional arrangements of
government schemes with donor support be modified to complement self-help
activities in a sustainable way?

1.1 A legacy of O&M failings

Inadequate operation and maintenance has long been a serious obstacle to
progress in meeting the basic water supply and sanitation needs of rural
communities. Throughout the 1980s and continuing into the 1990s, evaluation
of donor-supported rural water programmes has produced regular reports that
40%, 50%, even 60% of installed facilities are either out of order or functioning
at unacceptably low levels of performance.

This kind of wasted investment is a serious disincentive to governments and
donors. It also means that "coverage" statistics give a distorted impression of
the number of rural people with access to satisfactory water and sanitation
services.

Poor technology choice, shortage of skilled staff, and unavailability of fuel or
spare parts are among the reasons often given for O&M failings, but financial
and institutional inadequacies are usually the underlying causes. Pricing policies
which yield insufficient revenue, and attempts to manage O&M of dispersed
rural systems through a centralized, government-controlled organization, have
proved unsustainable. Even where attempts have been made to decentralize and
to raise water charges to more realistic levels, failure to involve users fully in the
decision-making processes has condemned well-intentioned schemes to failure.

The legacy of broken down or malfunctioning rural water and sanitation
systems is a reminder of the urgent need to develop better O&M systems; it is
also an opportunity to supplement investment in new water supply systems
with cost-effective extension of service coverage through rehabilitation
programmes supported by more effective O&M.
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1.2 Evolution of new approaches

Launch of the International Drinking Water Supply and Sanitation Decade
(1981-1990) brought water and sanitation professionals together to develop new
approaches to the sector's development, with improved O&M as one of the top
priorities. Comparison of experiences from many different developing countries
highlighted the problems faced by all government agencies in attempting to
service remote village water supplies.

Divided responsibilities among ministries of water, agriculture, health and
public works aggravated the problems, but even where ministerial responsibility
for rural water supply and sanitation was clearly defined, the logistical and
financial difficulties inherent in centralized management systems made
operation and maintenance unsustainable.

The widespread concept in the early 1980s that water should be provided free of
charge as a basic human right added to government's problems. Not only was it
impossible to finance the operation and maintenance of rural projects, but any
transition towards user involvement was hampered by the communities' beliefs
that it was government's duty to provide the services free.

At first, in seeking ways to achieve improved performance, the focus was on
technology. New "appropriate" technologies were developed, including VLOM
(Village-Level Operation and Maintenance) handpumps and on-site sanitation
systems. That was not enough. Government agencies did not provide the
support systems needed, or villagers could not get spare parts, or the repair
tasks proved beyond local capabilities. For all these reasons, systems continued
to break down almost as quickly as new ones were being built. Simplification
continued through research and development programmes throughout the
1980s, but responsibility for O&M remained a grey area between agencies and
users, and there was little improvement in the sustainability of completed
projects.

In parallel with technology development, the Decade brought a new focus on
hygiene education and with it a recognition of the need to involve users more
in the management of their new systems. A package of messages was
developed, designed to raise community awareness of the health benefits of
water and sanitation, to stimulate "ownership" of the improvements, to change
hygiene behavior and promote effective use of new facilities, and to foster user
operation and maintenance. Combined with the VLOM concept in technological
development, the encouragement of users to undertake O&M tasks had some
successes. Problems remained though, primarily because the institutional
arrangements were not clear. Communities still, in the main, continued to
depend on government agencies for breakdown repairs, and that support could
not be sustained at affordable costs.

Even with decentralization and the will to pass operational responsibilities to
communities, sustainability proved an elusive goal. A major problem was the
need for different attitudes and skills in agencies to support the community-
based approaches. Training, job descriptions and promotion prospects of agency
staff are almost always related to developing skills in the design and
construction supervision of water systems (usually of the high-tech kind).
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There were few if any incentives for staff to accept the longer timescales and
less stimulating design challenges offered by community-based approaches. To
a large extent, the technical bias in agency staffing remains a problem today,
though post-Decade experiences are helping in the evolution of recruitment and
training policies and new incentives are being developed to encourage
collaboration between agency staff and WASAs in the community management
of rural water and sanitation systems. Another problem with the 1980s
approach to community involvement was that the messages were all one-way.
Agencies saw their role as one of educating the users in what was best for them.
Towards the end of the Decade, it became clear that the sustainable water and
sanitation schemes were the ones in which user preferences, matched by
willingness to pay, were the ruling influence on project planning and
implementation.

The new demand-oriented approach emerged, with its emphasis on the
government agency as a promoter and facilitator rather than just a provider of
services. It has different expressions - user-driven development, the partnership
approach, etc - but a common principle is that users are helped to obtain the
services they want and are willing to pay for and sustain. This is normally
accompanied by a further principle that planning and management of water
resources should be undertaken at the lowest appropriate level. While this
change in orientation of investment planning has been widely accepted, its
implications in terms of institutional and financial reform are still emerging.

Of particular relevance to the theme of this paper is the need for institutional
arrangements which provide an incentive for service producers to respond to
consumer demand. A variety of mechanisms have been tried in recent years,
and a review of experiences leads to some preliminary conclusions on the
implications for future policy and project formulation.

1.3 What is a WASA?

One way in which the World Bank has been seeking to help operationalize the
demand-oriented approach in low-income communities is through support for
projects which involve Water and Sanitation Associations (WASAs). The term
is used to cover a wide range of formal and informal groups of users who act
together to plan or provide sustainable water and sanitation services. It therefore
includes formal village water committees, but may also describe a local non-
governmental organization focused on water and/or sanitation in the community
or an informal grouping of individuals with a vested interest in meeting the
expressed needs of a target community. In some cases, WASAs gain power
and influence through federation in wider regional associations which share
knowledge and resources.

WASAs have much in common with Water User Associations (WUAs),
which represent the user views on many agricultural projects. The similarities
and linkages are clearly important in relation to the Consultation's focus on
integrated management of rural water resources. Differences are also important.
In many cases, WASAs and WUAs can have very different constituencies - the
WUA representing the interests of fanners and seeking equity and efficiency in
agricultural water use over an irrigated area, while the WASA's focus is the
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human settlement and the use of water and sanitation facilities at the household
level. As resolving any inherent conflicts in water allocation and use is a prime
objective of integrated water resources management, the institutional links
between domestic and agricultural users are going to be of fundaiv ental
importance in future strategies.

While there are many situations in which WASA-type organizath is may be the
most effective way of achieving sustainable water and sanitation rvices in
low-income communities, it is by no means always the case. Inched, the World
Bank's review of WASAs notes that "there are as yet more e.vmples of
WASAs having failed because of the public goods problems th.n having
succeeded in large projects funded by the World Bank and national
governments". Nevertheless, the review indicates good cause for optimism
that, in the right circumstances and with the right initial support and self-
imposed ground rules, WASAs can play a vital role in project sustainability. In
other circumstances, the institutional costs of operating through WASAs can be
extremely high and an alternative approach may be more appropriate.

2. The way forward

2.1 Working with the community

After the sharing of experiences over the last decade and a half, water and
sanitation sector professionals are universally agreed that user-driven
development is the key to sustainability. Working with the community calls for
some fundamental changes in the way that sector agencies operate, with
implications for the recruitment and training of staff, the procedures for
communicating and decision-making, and the way that agency performance is
monitored and evaluated.

The term community management is now widely used to describe the range of
partnership arrangements through which water users work together with
agencies to ensure the most effective use of resources in the operation and
maintenance of water and sanitation facilities. Similarly, this paper uses the
acronym WAS A (Water and Sanitation Associations, described in section 1.3)
to encompass a wide range of community-based organizations which may be
formed to represent user interests and to take key investment and operational
decisions on behalf of the community. The right type of WASA and the role
that it should play in sector activities can only be determined in a project-specific
context, but the World Bank's review of WASA experiences has led to some
conclusions on the key areas where WASAs help in sectoral decision-making.
WASAs provide:

• A platform to discuss and negotiate individual preferences for services
and match the collective demand with the appropriate service level
option;

• A mechanism to work out financial contributions by members, pricing
and cost recovery arrangements;

• A body with sufficient collective voice to interface with water utility
organizations; and
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• An overseeing agency for training, operations and maintenance.

In different countries or regions, WASAs may act simply as pressure groups
for gaining access to services or improving public accountability or, at the other
extreme, they may take full control over design, construction, pricing,
management and operation of water and sanitation services. The choice will
relate to how users' needs can be met in the most effective way, taking into
account local policies, local conditions and local institutions.

The change to community management will also mean an ongoing, though
different, role for government and, usually, an expanded involvement of
intermediary non-governmental organizations and small private firms.

2.2 "Water is an economic good"

Following the widespread consensus among sector professionals on new
approaches to sustainable community water supplies achieved during the 1980s,
another significant step forward came during preparations for the 1992 Rio
Conference on the Environment and Development. The preparatory
International Conference on Water and the Environment in Dublin in January
1992 gave prominence to the concepts that water is an economic good and
should be managed as such, and that management should take place at the
lowest appropriate level.

Taken together, these concepts provide important directions for future strategies,
emphasizing:

1. The economic demand for water is extremely important and should receive
more prominence in sector decision-making.

2. Institutional arrangements (rules, processes and structures) matter and the
behavioral incentives they provide have causal influences on performance.

3. Because of their incentive effects, more attention should be given to
economic instruments of management. These include the introduction of
market-friendly rules, regulations and incentive structures and the economic
pricing of water.

The focus on economic demand has major implications for rural water supplies.
It effectively counters the prevailing misconception that rural communities are
too poor to pay for reliable services. Offered a range of service levels, with
proper explanation of the cost implications, rural householders will make their
own assessment of the value of the improvements over current arrangements
(traditional sources, vendors or their own pumped services) and opt for the
service which matches their desire for more convenient and reliable supplies
with their capacity to pay. If that can also be matched with institutional
arrangements which allow willingness to pay to be translated into effective
O&M of the chosen service level, the prospects for sustainability are very much
improved. Government contributions, for example to meet the capital costs of
what is deemed to be a minimum acceptable level of service, do not generally
distort the concept of user choice, provided the option of paying for a higher
level of service is available.
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2.3 Sorting out the financial and institutional aspects

Inadequate financing of O&M has been a major cause of the lack of
sustainability of past water and sanitation programmes. Willingness to pay is
the principal indicator of economic demand or, in other words, the way of
validating the user preference as the basis for the demand-oriented approach.
The clear principle is that people's choice of an appropriate service level is
matched by a commitment to ensure its upkeep.

In low-income communities, many governments do not insist on recovering all
investment costs, on equity grounds. However, full user financing of recurrent
costs is now an established condition for the support of water and sanitation
projects. Far from penalizing the poor, this principle in fact improves the
equitable sharing of resources, as it reduces government subsidies which in the
past have mainly benefited the better-off sections of society. Numerous studies
have shown that the unserved poor are willing to contribute a high proportion of
their incomes towards gaining access to dependable supplies of water. Indeed, it
is well documented that many pay high prices for supplies from private water
vendors, and this could make a major contribution to the future provision of
sustainable community supplies which meet their criteria in a more cost-
effective way.

WASAs can play an important role in the financing of O&M, and in collecting
contributions from users towards investment costs, labor and material
contributions, and provision for future expansion. The WASA may, for
instance, maintain a bank account for cash contributions and collection of water
charges, organize work brigades, and ensure that all beneficiaries honor their
share of commitments to the upkeep of the scheme.

Willingness to pay can be inhibited if users are being asked to pay the upkeep of
their water supplies through a WASA while other communities are receiving
services free through social programs or poverty-alleviation initiatives.
Governments need to ensure that cost-recovery rules are applied consistently
across all programs, or the benefits of the demand-oriented approach may be
lost.

Widespread dissemination of the rules of project participation, clarity in how the
rules are intended to be used and transparency in their use reinforce the value of
local participation. Many institutional options are available, depending on
cultural settings, national and local policy frameworks and rules guiding project
implementation. Key criteria in the development of appropriate institutional
arrangements with performance incentives include:

• eligibility of rural areas to participate with transparent selection procedures
for project selection.

• a range of service levels on offer, with information provided about each
level, including expected performance and costs.

• specified cost-sharing arrangements for both investment and O&M, with
particular reference to the share of costs to be borne by the users.

• identified roles assigned to intermediaries and other non-user groups.
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2.4 New roles for WSS agencies

A crucial element of the switch to community management is that water supply
and sanitation (WSS) agencies are converted from service producers to
customer-oriented support agencies. The support needs to be local and
dependable, so effective decentralization of financial and technical management
to provincial and district centres is a prerequisite.

Agency staff in these operational centres require different skills from those they
have employed in their former roles as direct providers of services.
Supplementing the skills in engineering design, construction supervision, tariff
collection and internal management are new skills in social mobilization,
communication and conflict resolution. In a number of Latin American
countries, the blend of technical and social skills is provided through cadres of
paraprofessional field staff, similar to agricultural extension workers.
Commonly stationed in local health centres, their prime role is continuous
liaison with the WASAs and/or community representatives, providing timely
and practical information and support.

Sometimes the paraprofessionals may have all the technical and management
skills needed to support the community-based WASAs from their formation
through project design to construction, operation and maintenance. More
usually, the extension workers will be able to call on sanitation professionals
within the agency to provide these support services.

Training, retraining and incentives are important elements in the conversion
process, which necessarily takes time. The transition does not mean that
conventionally trained professionals are unsuitable or less effective, once they
have adapted to the new approach. Reorientation courses and new forms of
training for agency staff need to be accompanied by clear messages about the
enhanced role that the new skills will bring - allaying fears that earlier training
and experience is no longer necessary. In fact, community management
generates a significant demand for technical support, as even the best
community mobilization and WASA formation will come to nothing if the
ensuing water supply and sanitation improvements fail to perform properly
through lack of engineering advice.

The social mobilization and communication skills required to make community
management work successfully may not always be easy to obtain within the
WSS agency. On the other hand, they may well exist already in other
government agencies, dealing with social programmes. Interagency
collaboration can be mutually beneficial, as the social programmes may also
obtain important feedback from their extension workers' involvement in water
and sanitation programmes on behalf of the WSS agency.

The Consultation will also no doubt wish to pursue the potential for joint
activities involving agricultural extension workers, used to dialogues with
farmers over irrigation water use, in the promotion and implementation of
domestic water supply and sanitation programmes.



RWS FINANCE AND INSTITUTIONS PAGE 8

2.5 NGOs and the private sector

In some instances, resource constraints may mean that WSS agencies are not
able to recruit and train enough extension workers or technicians to provide the
support services needed at community level. In these circumstances,
intermediary non-governmental organizations (NGOs) or private sector firms
can provide the bridge between the agency and the community. There are
advantages in this arrangement, as NGOs and private firms have more
flexibility and can tailor their incentive structures to match the needs of the
communities they are serving.

Private firms may often be the most cost-effective source of the skills and
equipment needed for such O&M activities as leak repairs, refurbishment of
wells, pump and valve repairs, the supply of spare parts, or cleaning of pit
latrines. Demand-driven community water supply programmes can generate a
substantial amount of work for local industries in the manufacture of key
elements such as handpumps, pipes, latrine slabs, well covers, etc, and spare
parts for routine maintenance or repair. The mutual benefits to the community
and private enterprises develop readily if the community is empowered to
procure goods and services for the upkeep and extension of its water system
from outside contractors.

NGOs offer a different kind of support. They can help to build the capacity of
the community to cope with the tasks it has taken on with the new water or
sanitation system. They may, for example, provide training in management,
finances, bookkeeping and group decision-making. NGOs also provide links to
other resources outside the immediate community, such as government
programmes, credit institutions and international donors.

2.6 The enabling environment for community management

For demand-driven sector development to work effectively, it needs an enabling
environment of authority and legislation which stimulates cooperation between
local WSS agencies and community-based WASAs. Institutional frameworks
designed to plan and implement large infrastructure programmes have to be
adapted for the user-led approaches now favored.

An important aspect is the need to create incentives for local agency staff to
work effectively in collaboration with communities. Decentralization is
important, to create a structure which supports local implementation, operation
and maintenance of water and sanitation improvements. It must be accompanied
by capacity-building initiatives, to develop the capabilities of provincial and
district agencies for their new roles.

Sometimes, existing legislation or government policies inhibit community
management. WASAs may need to be given legal standing before they can
open bank accounts, take out loans, collect tariffs, sign contracts, or receive
technical assistance from WSS agencies.

In creating enabling legislation to facilitate community management, central
governments need to retain important powers and responsibilities for
themselves. Protection of public health and the environment depend on proper
controls and enforcement. Local management of a community's water and
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sanitation systems must not be allowed to impair the capacity of a downstream
community to manage its system. What is needed is a national water resources
strategy which incorporates community management of rural water systems.

2.7 The influence of technology

The influence of technology on O&M requirements is the subject of a separate
Consultation paper and will not be discussed in detail here. Technology choice is
however closely linked to the financial and organizational capabilities of the
users, who will become joint managers of the completed scheme.

Where technology choice is dictated by geographic or hydrological constraints,
it may well be that sophisticated headworks and delivery systems are needed to
bring water to the community. A distinction then has to be drawn between these
trunk systems, which in general require a comparatively high level of technical
skills and equipment for operation and maintenance, and the feeder systems
which distribute water within the community and which can normally be
managed by suitably trained and supported WASAs.

If community management is to succeed, the community's capacity to keep its
feeder system operating reliably must be matched by agency assurances that the
trunk system will deliver dependable supplies. Again, private sector firms may
be important partners in enabling the WSS agency to provide those assurances.

3.7 Expansions and upgrades

An improved water supply is frequently seen as an entry point for accelerated
community development. It follows that user requirements change with time.
Population growth and economic progress create demand for more supplies and
for enhanced levels of service. It is important that local management
organizations should evolve as the water system evolves.

A WAS A which was quite capable of operating and maintaining a system of
public standposts may well find upgrading the system to individual house
connections a much more challenging proposition. Where treatment systems or
major trunk mains are involved, the challenge is even greater.

Without affecting the principle that service provision should be user-driven, the
balance of O&M activities may change as the supply becomes more
sophisticated, with the community contracting out more services either to the
private sector or to the WSS agency.

4. Areas for agency collaboration
While the basic principles of community management of rural water supply and
sanitation systems are now widely accepted, experience of their application in
developing countries is still quite rare. It is important that as many experiences
as possible should be documented and disseminated. In particular, models need
to be developed for different institutional arrangements which stimulate
partnerships involving users, sector agencies, NGOs and private sector firms.

The WSSCC's O&M Working Group may be a convenient gathering point for
case studies and other feedback. Agencies are encouraged to document as many
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experiences as possible (good and bad), which will help to formulate
institutional models.

It is important that the new concepts become firmly established as prime
requirements for new water and sanitation programmes. Discredited centralized
systems and programmes which impose systems on users without considering
their views need to be discouraged. ESAs can speed the transition to
community-based approaches by supporting only those programmes which
clearly identify those approaches, and by promoting the establishment of
WASAs and capacity building in local sector agencies in their dialogues with
recipient governments.

In the light of the integrated approach to water resources management, it will be
important to seek new forms of collaboration in relation to community use of
water for irrigation and domestic purposes. There are clear overlaps between the
roles of WASAs in managing domestic supplies and those of Water User
Associations in irrigation water management. There are also important
differences and issues to be resolved relating to the special interests of farmers,
equity in water allocation and, crucially, ministerial responsibility for the
resource. This may well be a substantial discussion point during the
Consultation.

10
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The influence of technology on operation & maintenance of rural
water supply projects

1. Introduction

1.1 Background
Operation and maintenance (O&M) has been an issue of considerable concern among water
supply and sanitation professionals for more than 15 years. As early as 1979/80, in the
preparatory phase of the International Drinking Water Supply and Sanitation Decade (1981-
1990), the World Health Organization and the World Bank carried out Rapid Assessments in
more than 100 developing countries. Along with other key sector information, the studies
revealed that inadequate O&M ranked high among the constraints hindering progress in almost
every country.

Since then, the sector has learned a great deal about ways to make rural water supply projects
more affordable and more sustainable. Concepts such as decentralization, partnership,
community management, effective demand, gender analysis and cost recovery are deeply
engrained in the minds of all those who have taken part in the massive collaboration exercise
which characterized the 1980s and early 1990s. Guiding principles for sustainability and
integrated water resources management are enshrined in the outputs of global meetings in New
Delhi, Dublin, Rio de Janeiro and, most recently, Noordwijk1.

Yet, despite all this acceptance of the need for new approaches, and despite the increasing
availability of manuals and guidelines on best O&M practices, too many rural water supply
projects are still being designed and implemented with no proper provision for their subsequent
operation and maintenance. They are still falling into disrepair and disuse; and the
"beneficiaries" are still having to resort to their previous contaminated water sources, with all
the health risks that involves.

The problem rests with both governments and donors. Having helped to shape the rules, the
policy makers now need to recognize the implications for their own methods of working. The
golden rule is partnership. Planners and designers of water supply improvements need to
involve future users from the start, especially in the critical decisions about technology
selection. Too many well-intentioned programmes are doomed before they are built because
agency staff at national or district level (sometimes even at project level) decide on a technology
which the community does not have the resources or the management capacity to sustain. They
thereby take on unsustainable commitments of their own, to operate and maintain a village-
based system from a remote base.

The partnership approach includes making joint arrangements for the future upkeep of planned
water installations from the start, equipping communities and their local partners to take on the
management of new facilities, and, where necessary, extending the project period (and the
financial and technical support provided) to ensure that the necessary infrastructure is in place
when the scheme is finally commissioned.

1 Safe Water 2000, Global Consultation on Safe Water and Sanitation for the 1990s, New Delhi, India,
September, 1990.
International Conference on Water and Environment, Dublin, Ireland, January 1992
UN Conference on Environment and Development (The Earth Summit), Rio de Janeiro, Brazil, June 1992
Ministerial Conference on Drinking Water and Environmental Sanitation, Noordwijk, The Netherlands,
March 1994.
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1.2 Scope
This paper has been prepared by UNDP and IRC as an input to the Second Technical
Consultation on Integrated Rural Water Management. It focuses specifically on technology
issues, though these are necessarily linked with the organizational and financial frameworks
needed to achieve effective O&M of rural water projects. Those elements are considered in
accompanying papers: one focusing on community involvement, education and capacity
development; the other on financial and institutional issues.

The consultation has a rural focus, so the discussion excludes the O&M needs of large mility-
managed water systems serving urban communities. It is, however, increasingly being
recognized that rural technologies and rural management systems have widespread application
in the problematic low-income urban areas which have become a focus of renewed attention in
recent years. The dividing line for the purposes of this paper is that users should be actively
involved in the planning, implementation, operation and maintenance of the water system, with
the water agency or local government authority providing support and backstopping services.

An important lesson of the Decade has been the complementarity between water supply and
sanitation. If full health and environmental benefits are to be achieved, water supply
programmes need to be accompanied by parallel activities in environmental sanitation and
hygiene education. Rural water resources can be seriously affected by pollution from
inadequate environmental sanitation, livestock wastes, irrigation drainage or industrial
discharges upstream. Inevitably, therefore this discussion needs to include the need for
complementary programmes, the impact of these programmes on the sustainability of water
systems and the effects that effective environmental sanitation promotion can have on water
supply. The scope of the paper does not extend to consideration of specific sanitation
technologies or their O&M needs.

To help structure a discussion on the O&M implications of different technologies, it is first
necessary to consider how communities and their advisers reach decisions about the most
appropriate technologies for their own situation. The process of technology selection is covered
in Section 2. Some general principles of O&M are common to any rural water supply scheme.
The lessons of the last 15 years and the guidelines for improving performance of all the
partners are discussed in Section 3. Different technologies require different levels of skills and
resources at community level and different forms of support from other stakeholders. Section
4 highlights the O&M considerations associated with a range of alternative technology choices.
In Section 5, the discussion turns to the links between water supply and environmental
sanitation and their relevance to the O&M of water systems. Preliminary summarized
conclusions are presented in Section 6 along with implications for the roles of UN agencies.

1.3 Characteristics of rural water supply projects
A large majority (80%) of the 1.2 billion people still lacking access to a safe water supply at the
end of the IDWSSD lived in rural areas. Of the remaining 20%, most were in the low-income
urban areas where rural water technologies are frequently the most appropriate.

An improved and more convenient water supply is a strong felt need among rural
communities, who are willing to devote a significant proportion of their meagre resources to
achieving dependable supplies. This willingness to pay for reliable supplies which they
themselves have chosen has been termed "effective demand" and is now seen as the key to
sustainable progress, enabling governments to devote scarce resources and limited outreach
capacities to a facilitating and enabling role rather than that of "provider". By stimulating local
partnerships involving communities, NGOs, private enterprises and water agency staff
("stakeholders"), governments enable the people themselves to evaluate alternative ways of
meeting their needs. Given access to information, basic training, credit and periodic technical
support, communities will be able to decide for themselves what technology and service level
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is most appropriate and how they and their partners can best provide for its operation and
maintenance.

To some extent, technology choice is dictated by the type of water resources available
(groundwater, springs, surface water, rainwater). Technologies may range from simple lifting
devices to handpumps, and from gravity-fed standpost supplies to a variety of mechanically
pumped systems drawing water from rivers or wells and distributing it via storage tanks,
distribution mains, standposts, yardtaps and house connections. Particularly where surface
water is the source, there may also be a need for simple treatment systems such as
sedimentation, slow sand filtration and disinfection. Given these constraints, there remains
scope for the future users to choose from a range of options, depending on their assessment of
the benefits, their ability to pay for the selected level of service, and their judgement on whether
the system can be maintained in reliable operation with resources available locally.

The rewards for government in adopting this local partnership approach come in several forms.
First, local maintenance avoids the logistical nightmares involved in servicing hundreds of
dispersed installations from a central base. Second, by using the preparatory phase as an
opportunity also for hygiene education and sanitation promotion, agencies can encourage self-
improvement in these critical areas too, while at the same time raising awareness of the most
effective use of the improved water supply. Third, by mobilizing local resources, tight national
budgets and external support can be spread further. By building community confidence,
success with the management of their own water supplies can stimulate wider development
efforts, including income-generating activities. Better water management will generally also
mean more efficient use of water for all its different purposes, including domestic use,
livestock watering and irrigation. Together, these dividends from the partnership approach
provide a strong incentive for governments to make the change from "provider" to "enabler",
as the global fora repeatedly encourage them to do.

There is growing evidence that, with the right support, community management of improved
water supplies works well. It does however depend on new forms of government support,
including a legal and administrative framework which allows local ownership of systems and
encourages local initiatives, rather than inhibiting them. It also demands a new approach from
agency staff, whose role is one of seeking out and responding to community needs through
awareness raising, motivation and backstopping support. Gender sensitivity is especially
important; women often play an influential and beneficial role in successful community
management, but their involvement has to be encouraged in ways which are sensitive to local
culture.

This "enabling environment" for community management involves capacity building at all
levels. It takes time and requires prolonged commitments by governments and donor agencies.
Technical "solutions" cannot be imposed, they need to evolve from community-based analysis
of needs and resources.

At the community level, management structures need to be created, or existing structures
modified, to enable community members to take on their new responsibilities and to perform
them in an equitable and transparent way. Caretakers, treasurers and water committee members
will require training and backup support.

Agency staff need to acquire new skills in social mobilization and communication with users.
For that they need training or retraining, or the technical staff need to be supplemented with
specialists in communicating with users. New incentives have to be found to encourage agency
staff to seek sustainable solutions based on consumer demands, avoiding imposed solutions.

Governments have a vital facilitating role to play in fostering local management and control of
community water sources and supplies. They need to retain responsibility for protecting public
health, maintaining quality norms and standards, conserving and protecting national water
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resources and planning their allocation among competing users. And. they retain responsibility
for mobilizing internal and external financial resources.

Measures for achieving the transition from centralized to local management are the subject of
other papers, but in considering the O&M implications of different technologies, it is important
to recognize also the critical influence of the administrative and organizational i\ mework in
which the scheme is being managed.

1.4 O&M failings
Decade statistics show that huge numbers of rural people were provided with ; .cess to safe
water during the 1980s. Almost a billion more rural people were "served" w 1 water at the
end of the Decade than at the beginning. That means that more than a quartr of a million
people gained access to an improved water supply every day in those ten y< ..rs. The figures are
a source of justifiable pride for the promoters and supporters of the IDWSSD, but they do not
tell the full story. Rural water supply coverage is significantly less than the figures suggest for
two main reasons: first, there is an implicit assumption that when a new supply is made
available in a village all the population is served - in fact, for a variety of reasons that is far
from being the case; second, and most important for this paper, the statistics ignore the number
of new installations (as many as 50% or more according to some estimates) which are out of
use at any particular time because of breakdowns or maintenance failings.

In the drive to make the most effective use of all available resources, rehabilitation of defunct
water systems is rightly seen as a more efficient form of investment than development of new
facilities. There is however one important proviso: before any rehabilitation is undertaken, a full
diagnosis is needed of the reasons for the scheme's earlier failure, and all the O&M defects
need to be corrected ahead of new investment. It may turn out that a different technology would
be more sustainable and therefore more cost-effective.

There are numerous reasons why O&M of rural water systems may be inadequate:

• No involvement of users in the planning of the system and arrangements for its upkeep;

• Poor planning, with no data on servicing requirements of critical components and no
provision for convenient supplies of materials and spare parts;

• Lack of the necessary skills at community level (or accessible to the community at
affordable cost) to maintain or repair system components;

• Insufficient financial resources in the agency and/or the community;

• Dependence on remote centralized government departments with inadequate resources to
service dispersed rural communities;

• Low priority for O&M in regional/district agencies, resulting in inadequate budgets and
staff favouring new construction (this last point applies also to central government and
donors, who concentrate resources on new projects);

• The belief that water is free and that government must provide it;

• Scarce or expensive spare parts and tools:

• Unreliable fuel or electricity supplies.

Not all of these O&M shortcomings relate directly to the rural water supply technology in use,
but by guarding against them in the planning phase, the partners in RWS programmes will
certainly enhance their chances of selecting the most appropriate technologies.
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2. The process of technology choice

2.1 Planning approaches
As noted at the beginning of this paper, direct government provision of rural water services,
based on presumed demand has proved inappropriate and unsustainable in developing
countries. Through their participation in the landmark Earth Summit in Rio de Janeiro in June
1992, governments are committed to a more people-focused approach to development, to
decentralization and to working in partnership with communities, NGOs and, where
appropriate, the private sector, so as to relate investment to the true needs and desires of the
"beneficiaries" and to ensure the long-term sustainability of water resources and the
environment.

In the specific case of rural water supply, that leaves government with the critical roles of
planning and managing national water resources so as to safeguard supplies for meeting at least
the basic needs of the whole population, and of adopting and enforcing quality standards and
pollution controls which will protect human health and the environment. Government's task
also includes the establishment of effective decentralized agencies with the authority and the
resources to plan and implement local programmes in partnership with other stakeholders. In
some cases, to aid procurement or to simplify maintenance, government may choose to
establish national standards for water supply components (only India Mark III handpumps,
standardized plumbing fixtures and fittings, etc). Standardization should not be such as to
create monopolies and inhibit competition. Nor should it lead to imposed technologies
inappropriate for local conditions. The aim is to avoid unnecessary complications in securing
spare parts and training mechanics or caretakers.

The water and sanitation specialists from donor agencies have repeatedly acknowledged the
benefit of such standardization and in some cases they have influenced their agencies to
recognize it when framing support packages. Cases continue to arise, however, in which
conditionality pressurises recipient governments to accept equipment from the donor country
which conflicts with the standardization policy. The ensuing problems as agencies struggle to
establish servicing procedures and spare parts distribution for a multiplicity of pumps, pipes,
valves, etc are well documented. UN agencies need to reinforce the message that uniformity
and standardization are important aspects of strategies for sustainable development.

At local level, there has often been a tendency to see community involvement as the provision
of free labour and local materials during construction and little else. That approach too has been
discredited by Decade experiences. In the favoured partnership approach, local agency staff
respond to community requests for improved services through a consultation process which
seeks to guide the community members to a solution which meets their real needs, which they
are willing and able to pay for, and which, with accessible support, they have the skills and
resources to maintain (and enhance when necessary). The process may often include local
NGOs and private enterprises who can provide cost-effective support during implementation
and operation of the proposed systems.

2.2 User preference
Choice of technology and service level involves users and agencies in the assessment of a wide
range of variables covering environmental, technical, organizational and financial issues. Before
communities can make reasoned judgements about the most suitable, sustainable and
acceptable service level, they need full information on the options available. Local conditions
will determine water sources and impose constraints on available technologies (most of the
convenient springs suitable for gravity supplies have already been developed). Users then need
to be guided on the cost and maintenance implications of practical alternatives and on the
degree of external support to be provided by the agency or by other partners.
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Table 1. taken from the IRC publication Partners for Progress illustrates the type of
considerations that communities need to analyze with the help of agency staff, before finalizing
a choice of technology and service level.

Table 1: Choosing an appropriate water

QUESTIONS

l

4.

5.

6.

7.

ti.

IJ.

10

INITIAL SERVICE LEVEL ASSUMPTION
What service level is reasonably expected?

WATER SOURCES
Which reliable water source is available?
Can this provide the required amount of water?

ENERGY SOURCES
What reliable energy source is available?

WASTEWATER DRAINAGE
In which way can the waslcwatcr
he disposed hygienically?

TECHNICAL RESOURCES
What skills and materials can be made available
to sustain the desired service level?

ORGANIZATION
What is the most appropriate organizational
structure to sustain the desired service level?

CAPITAL RESOURCES
What are the financial resources available for
ihc desired level of service?

RECURRENT RESOURCES
What kind of payment system is most
appropriate for the users' ability to pay?

APPROPRIATE LEVEL OE SERVICE
Is/Arc the lcvcls(s) of service chosen
appropriate for all segments of the community?

SELECTION OP APPROPRIATE SERVICE
LEVEI.(S)

supply system

CONSIDERATIONS

- improved traditional source
- handpumps
- public standposts
- neighbourhood taps
- yard taps
• house connections

- springs
• groundwater
• rainwater
- surface water
- streams
- lakes, ponds

- gravity flow
- electricity
- diescl supply
• wind
- solar energy
- biomass
- human power

- soakaway
- gardens
• sewers
• drains

- skills/technical advice:
dicsel/clcctro mechanics, pump
mechanics, plumbers, carpenters,
masons, caretakers

- materials: pipes, pumps, taps, valves,
fuel stores, chemicals, spare parts

• village organization
• walcr committee
- walcr supply agency
- extension service
- power utility
• training opportunities

- users' funds
- government subsidies
- LISA support

- fund raising
• communal income
- regular contributions
- water vending
- contribution in kind

- acceptability of different levels of service
- social justice
- rates tailored to users' ability and

willingness to pay

When agency support is going to be limited to guidance on technology selection, the final
choice will be heavily dependent on local financial and management capacities and the
community's own technical skills for construction and O&M. The term "community self-
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improvement" is being used as a description of this type of solution, either at family or
community level.

It is generally true that higher levels of service demand more complex maintenance provisions
and higher charges (see section 4), but by no means all scheme failures arise from selection of
too high a service level. If community members believe that they can afford a high level of
service and manage its maintenance, then choice of a lower level simply to cut costs may well
lead to disenchantment and disuse. The general principle is that the consultation process should
seek to reach the highest level of service that the community will pay for.

As the choice is finalized, both the community and its partners take on commitments and it is
important that these should be formalized and accepted during the planning phase. The tasks of
the water agency staff in responding to a request for support from a community are:

• Assess with the community the prevailing conditions and management capacities

• Determine and present the possible options of technology and levels of service

• Determine and present the implications for the community in terms of management,
finance and operation and maintenance

• Allow the community to decide on the most appropriate technology and service level

• Explain and accept the agency's own obligations/commitments

• Help establish necessary community organizations for planning, financial management,
hygiene education, operation and maintenance

• Provide necessary training

• Obtain all physical and socio-economic information necessary for detailed design

• Explain the importance of accompanying improved water supply for all with
improvements in sanitation and hygiene education if community health is to improve

• Explore other potential benefits and their implications for project planning and design

It is vitally important that community participation in project planning includes all sections of
society. Special provision may need to be made to encourage women to play an active part, but
their contributions at this stage are essential, if the water improvements are to meet all the
community's needs and to be used to full effect.

2.3 Management capacity
Community-based management of water supplies demands new skills both from within the
communities themselves and among the agency staff providing support and backstopping. The
implications for recruitment, training and institutional development are covered elsewhere, but
technology selection needs to be influenced by the extent to which communities and agencies
can adapt and develop the necessary skills.

Typically, in a small rural community, the structure for managing the water supply will include
a village water committee, village caretakers or water-point committees, village pump
mechanics or scheme attendants, and a village water fund. The level of service which can be
sustained will depend on the extent to which the community already has these structures in
place and their effectiveness. Incremental improvement has advantages over ambitious
attempts to achieve sophisticated management structures in one step. That becomes practical as
the community gains experience in managing its new facilities.

2.4 Household water security
In a paper on Effectiveness prepared for the Noordwijk Ministerial Conference, Colin Glennie
of UNICEF put forward the concept of "household water security" as a basis for the
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application of community management principles. The idea is that governments and donors
should direct scarce resources first towards projects which will serve to safeguard the basic
water supply needs of individual households, including support for community self-
improvements. The merits of this approach include focusing resources on those in greatest
need and thereby assuring that investments have maximum impact. The approach also links
well with approaches in the agriculture and health sectors, where food security and cor inunity
health care involve similar objectives. A great attraction too is the incentive for incremc tal
improvements. As communities reap the financial/economic, comfort and health ber.c :s of
their first protected supplies, they will, the argument goes, attain the management cap ility, the
desire, and the financial capacity to initiate further improvements for themselves.

No concrete examples have been found of this principle being applied, but it is high y relevant
to the topic of this consultation, and could well be an important discussion point in relation to
the planning and management of integrated rural water supply programmes.

3. O&M problems and solutions

3.1 Wasted investment
It is tragic that such a high proportion of government and donor investments in water and
sanitation systems have produced schemes that are either out of use altogether or being used at
well below their capacity. The "free water" concept has had expensive consequences in wasted
investment and disenchanted "beneficiaries". A substantial number of the urban poor are
paying water vendors up to 40 times as much for their meagre supplies as they were deemed
unable to pay when their richer neighbours obtained subsidized piped supplies. In the rural
areas, numerous studies indicate that people let down by the government's derelict free water
schemes will willingly pay charges high enough to fund the upkeep of dependable locally-
managed systems.

Treating water as an economic good has become a guiding principle of integrated water
management strategies. The principle, as propounded in Dublin and endorsed in Rio,
incorporates access for the poor to sufficient water to meet basic needs at affordable cost. The
qualification is not an onerous one. The woman who spends eight hours of her day trudging to
the dirty pond and back with her household's water needs would willingly pay just as much for
100 litres of water from a nearby yardtap as the fanner or the industrialist wanting the water for
economic reasons. More importantly, water which is paid for is valued, protected and
conserved. Realistic pricing of water according to the costs of its production does not penalize
the poor; it benefits them, but only if it is applied to all water users.

3.2 Organizational inadequacies
Many of the O&M failings listed in section 1.4 can be ascribed to organizational inadequacies.
Either centralized authorities do not have the outreach to support schemes for which they have
accepted sole responsibility, or the multi-level planning process has concentrated on the
installation of new facilities, not their upkeep. In each case, operation and maintenance suffers
because the resources are not available. In fact, appropriate organizational structures are needed
at each level if water programmes are to achieve sustainability.

As well as the community-level management structures outlined in section 2.3, decentralized
sector agencies need well-defined lines of authority and responsibility. The organizational
framework necessary to facilitate and support community management is quite different from
the traditional structure with government as the provider. Communities need to be trained in the
technical, financial and managerial aspects of operating a water system and in hygienic use of
the installed facilities; they need support and encouragement, which requires monitoring and
evaluation not just of the functioning of the technology but also of the financial performance of
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the village water committee and the hygiene behaviour of the users. To fulfil these roles, and to
encourage more and more communities to initiate water improvement projects, agencies need
to be staffed and organized appropriately, with technical skills accompanied by competence in
communication, social mobilization, and hygiene education. It is at this level too that the
stimulus must come for other partners - eg NGOs and private sector firms - to contribute their
expertise where appropriate. Agency staff therefore need to maintain links with these other
stakeholders and be aware of their capabilities and limitations. Their potential role in rural water
supply development and management has often been neglected in the past in centrally planned
administrations.

Depending upon the complexity of the chosen technology, any particular water project may
require technical support and backup from several different levels in the water agency. Where
heavy lifting gear or drilling rigs are required for major maintenance work, for example, it may
well be that the community will have to call on a regional or central office for assistance. The
institutional arrangements in a country have to cater for many different types of community
supplies. The organizational frameworks appropriate for different levels of national
infrastructure development are the subject of a report prepared by the Water and Sanitation for
Health Project of US AID (WASH Technical Report No. 71: Models of Management Systems
for the Operation and Maintenance of Rural Water Supply and Sanitation Facilities). The
report is based on case studies in eight developing countries in which the roles of central,
regional and local agencies varies enormously.

3.3 Spare parts
One of the most common reasons for prolonged breakdown of rural water systems is missing
spare parts. Failure of one key item such as a pump gland or a handpump cylinder seal can
disrupt supplies for a whole village. However well trained the local mechanics are, they cannot
repair faults unless they have ready access to spare parts.

In the past, lack of standardization and the ready acceptance of tied aid has left agencies with a
logistical headache in trying to arrange spares, tools and trained mechanics for a wide range of
different pumps, motors, filters, etc, all designed for the same purpose. The problem is
aggravated by distribution difficulties and can be made even worse where foreign exchange is
needed or import duties make parts very expensive. Retail outlets are not easy to arrange for
spare parts which may be needed only very infrequently. Local storage of a wide range of
spares is often impractical. The problem can be exacerbated where government attempts
(usually unsuccessfully) to play a strong role itself. Private sector initiatives may be
discouraged by government intervention.

Since the start of the Decade, water and sanitation specialists have been emphasizing the
benefits of local manufacture of any components for which it is practical and use of
standardized units for which a reasonable market can be created where local manufacture is not
practical. The VLOM (Village-Level Operation and Maintenance) concept was heavily
promoted through the UNDP/World Bank Water and Sanitation Programme's Handpump
Research Project as long ago as 1981.

However it is organized, a dependable supply of critical spare parts, tools, lubricants and other
consumables is a vital element in the planning of a new water system. Technology choice may
be dictated by the practicality of ensuring that these items are reliably available.

3.4 A change for the better
As already noted, rural water systems are still failing as a result of poor planning for O&M
and/or design inadequacies. Generally, though there is a widespread recognition of the failings
of the past and a strong desire to plan and implement sustainable projects in the future.
Community control is at the heart of future strategies and it has to be acknowledged that long
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preparation times are involved. It would therefore be wrong to expect an immediate impact
from the new approaches. On the other hand, it is now possible to demand a halt to the
inappropriate approaches that have led to the catalogue of past failures.

Since 1988, an international working group led by WHO has been developing
recommendations and guidelines on operation and maintenance in water supply and sanitation,
covering both urban and rural projects. The O&M Working Group, now functioning under the
auspices of the Water Supply and Sanitation Collaborative Council (WSSCC) has produced a
series of reports, case studies and tools to help water and sanitation agencies and donors to
improve the provision for and the implementation of better O&M procedures.

Of particular relevance to rural water supplies, publications available through WHO or the
WSSCC include:

• Selected Case Studies on O&M of WSS systems

• Tools for assessment of the O&M status of urban and rural WSS systems

• Training course package on leakage control

• Training course package on management of O&M of rural water systems

• Models of management systems for the O&M of rural WSS systems (The WASH
publication already referred to in section 3.2)

In a report to the WSSCC Global Forum in Rabat, Morocco, in September 1993, the O&M
Working Group noted four "overriding principles" as the basis for effective O&M. They are:

1. The provision of water is a service and requires a service-oriented attitude by the agencies
involved. To ensure long-term sustainability, water should be managed as a commodity in
the same way as any other resource. Its use and exploitation should be on financially
sound and cost-effective bases, subject to the same controls as other resources to ensure its
conservation, protection and wise utilization.

2. The supply of water to consumers should normally be based on the principle of effective
demand, which can be defined as the standard of service that users are willing to maintain,
operate and finance to ensure adequate public health standards and, on occasions, to
support economic activity. Effective demand has to satisfy the priorities of the community
at large.

3. Water systems should be managed and operated following the principles of good business
practices. The form of management will vary depending on the local situation; ie rural,
urban, semi-urban, location, demographic structures, etc. To be most effective, the
responsible agency should be autonomous from government but manage the system under
technical, financial and administrative guidelines set by national governments. The agency
should operate in a fully transparent way and be fully accountable to its consumers.

4. Sanitation is an undervalued item in the sector and emphasis is required on sanitation
development and on forging closer links between water supply and environmental
sanitation (solid and liquid waste management) in the planning of new programmes.

4. O&M implications of rural water supply technologies
To help guide communities and their partners to the right technology choice, all those who may
be involved in the subsequent operation and maintenance need to be aware from the start of the
skills, materials and tools that may be needed to keep systems working reliably. In this section,
the O&M implications are related to the different elements of rural water supply systems.
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4.1 Intake works
The optimum water supply for a rural community is a high-level spring able to feed the village
by gravity. Though the initial capital costs of capping the spring and piping the supply may be
comparatively high, subsequent O&M requirements should be minimal. All that is needed at
the headworks is vigilance to prevent contamination and periodic inspection of the inlet
structure for physical damage.

Unfortunately, mountain springs are rare and most have already been fully exploited. The more
common intake is on a river, lake or stream. It has to be designed to draw water in all seasons,
must be able to prevent floating debris (logs, leaves, rubbish) from entering the supply system,
and must be robust enough to stand up to floods carrying boulders, tree trunks, etc. For the
common pumped delivery system, the intake also needs to protect the pumps from damaging
grit, silt and such floating hazards as rope or vegetable matter.

Though regular inspection is needed and caretakers need to be sure to clean screens, desludge
chambers and clear away encroaching weeds or other vegetation, care of intakes is not a high-
skill expensive operation and is well within the capacity of a community-based O&M
management system.

4.2 Pumps, engines and motors
Most surface water supply systems involve mechanical lifting of the water into storage tanks
before it is distributed via standposts, yardtaps or individual house connections. Except for dug
wells and handpump supplies, groundwater-based systems also rely on mechanical pumping.
If the village has a dependable electricity supply, electric pumps will generally be the preferable
choice, as their O&M needs are the least onerous. In the absence of electricity, diesel-powered
pumps are usually favoured. Other options include solar or wind-powered pumps and, in some
countries, animal-powered lifting devices.

Pump failure is one of the commonest causes of rural water systems being out of use. Fuel
shortages are prevalent in developing countries and, combined with the seasonal transport
problems associated with many rural roads, they mean that planners should not underestimate
the logistical difficulties of ensuring a secure regular supply of diesel for the water pumps. The
right balance of water and fuel storage can ameliorate the problem, but careful consideration of
fuel supply risks is a vital part of the planning process.

Coupled with the fuel uncertainties, diesel pumps present their own maintenance challenges for
rural communities. Ideally, local caretakers may undertake preventive maintenance (cleaning of
intakes, lubrication, monitoring of temperatures and pressures), and nearby mechanics may
acquire pump repair skills along with those needed to fix agricultural machinery, motor cycles,
etc. There is also a need for spare parts to be readily accessible.

With any pumping system, it is prudent to install enough capacity to cover for at least one
pump being out of service, and preferable to install two or more pump units. Repair and
maintenance of pumps is a role that may frequently be of interest to private mechanics. In
some cases, private operators may be licensed by government to provide the complete water
service, including operation of the pumping and distribution system. Before entering into
contracts for these services, communities need to be sure that the private firms have guaranteed
supplies of fuel and spare parts and that they have the skills for local maintenance.

Wind and solar pumps are alternatives to electric or diesel installations. They have the distinct
advantage that their power depends only on nature and, if the site is appropriate, should be
reasonably guaranteed for the periods necessary to fill storage tanks or charge batteries.
Experience is growing and technology is improving in both wind and solar pumping, with
irrigation pumping as the major application of wind-powered pumps so far. In general, wind
pumps involve more complex mechanical parts and hence need special skills when anything
goes wrong. Solar pumping requires a high initial investment (though this is diminishing as
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technologies develop) and little routine maintenance (cleaning of the photovoltaic cells), but
when anything does go wrong it is almost invariably a case of calling in distant experts and
incurring high repair or replacement costs.

4.3 Wells and boreholes
For a number of reasons, groundwater is generally regarded as preferable to surface water as a
source for community water supplies. Its quality is likely to be better and more consistent.
which usually means that treatment is not necessary (though disinfection is sometimes
regarded as a prudent safeguard). The large storage capacity of aquifers also means thai
seasonal fluctuations in yield are less significant than with surface supplies (though local
drawdown of drinking water boreholes by adjacent irrigation pumping is a danger in some
areas).

Depending on local hydrogeology, groundwater may be tapped by shallow or deep dug wells
or by drilled boreholes equipped with mechanical pumps or handpumps. Maintenance needs
relate to both the well/borehole and the means of withdrawing the water.

Sanitary dug wells represent one of the simplest ways of improving on the traditional
community water supply of an open well. The main objectives are to protect the water from
contamination and to enable as many people as possible to obtain safe supplies from the
source. Dug wells as deep as 50 metres are known to exist but in general such wells make use
of confined aquifers at depths of up to 20 metres. Maintenance needs are small, provided that
the well has a robust design - concrete linings, either pre-cast or cast in-situ are preferred, with
the lower sections in open brick or porous concrete to allow water to enter the well. Caretakers
need to keep the well surroundings clean and tidy, to avoid contamination, and the well covers
sometimes need repair or replacement.

Boreholes or tubewells are the alternative to dug wells for exploiting accessible groundwater.
Except in rare geological conditions or for shallow depths, drilling rigs are needed to sink the
borehole, which is then lined, with a perforated screen at the appropriate level to tap the right
quality of water at the right permissivity. As with mechanical pumps, it is unwise to rely on a
single borehole as a village supply. If the casing fails or the screen blocks, or the well needs
deepening, specialist equipment and expertise is needed and no water can be provided while the
well is out of action.

The choice of water lifting devices is wide-ranging, including for dug wells a bucket/windlass
system, rope and bucket pump, and for dug wells or boreholes a big variety of handpumps,
and the mechanically powered pumps already discussed. Maintenance needs vary with the
sophistication of the devices and the depth of the well. In general, most of the manual systems
can be readily maintained at village or district level, though some handpump designs need
special lifting gear and costly spares. Suction handpumps (suitable for water tables down to
about 6 metres) and direct action handpumps (down to 12-15m) are especially suitable for
village maintenance, and there are many examples around the world of minimally trained
caretakers achieving high reliabilities with these devices.

For deeper wells too, modern handpump designs can make such tasks as cylinder replacement
relatively easy, though experience on pilot schemes is useful where a technology is being
introduced for the first time and there are too many examples of inappropriate choices leading
to abandonment of handpump-based schemes. Again, provision of spares and special tools
needs to be assured from the start. Standardization is highly beneficial both for spares
procurement and for caretaker training. Local manufacture of regularly needed items such as
piston seals has significant benefits in both cost and effectiveness of O&M.

Handpump materials also need to be selected with groundwater quality in mind. Aggressive
groundwater can corrode galvanised iron rising mains and normal steel piston rods. Stainless
steel or plastics are sometimes available as options.
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4.4 Water treatment
Treatment of groundwater supplies will generally be unnecessary or minimal, particularly if the
water is drawn from depths of 15 metres or more. Salinity, fluoride, iron and manganese
content are sometimes problems requiring local treatment or blending with other sources.
Surface waters on the other hand almost invariably need some treatment to make the quality
acceptable for drinking. The choice of water quality in rural areas depends on local conditions
and capabilities. Suspended solids and micro-organisms need to be removed, either in a central
treatment plant ahead of the distribution system, or at household level once the users have
drawn raw water from the system.

Household-level technologies include prolonged sedimentation (eg the three-pot system),
gravel and/or sand filtration, chlorination, solar disinfection, or boiling of the water. In practice,
sand filtration and chlorination are difficult to operate at household level. Sedimentation and
solar disinfection are comparatively straightforward. Boiling all drinking water is a practice
used particularly in parts of Asia (eg China, Sri Lanka) but it is expensive on firewood or fuel
and correspondingly damaging to the environment, so is not a recommended form of water
disinfection, unless it is the only way to protect small children from contaminated supplies..

At community level, water treatment involves a high initial investment to construct the
treatment facility and it is therefore vital that the community participates in technology selection
and appreciates the O&M implications from the start. A feasibility study on the technical
organizational and financial sustainability of the favoured system is a prerequisite for success.
This will include analysis of the dependence on chemicals, the reliability of fuel and power
supplies and the need for special spare parts, tools and mechanical skills.

Treatment systems such as coagulation/flocculation, rapid sand filtration and chlorination
frequently prove too technologically challenging for satisfactory O&M in rural areas. More
sustainable systems include prolonged storage, tilted-plate settlers, roughing filtration, slow
sand filtration and disinfection using chlorine generated on site. A sound principle is to
introduce a multi-barrier system, in which each element contributes to the removal of
pathogens and other contaminants. In that way, if one component breaks down, supplies can be
maintained while repairs are carried out. The price for added security, though, is increased
O&M, as each element requires its own arrangements for preventive maintenance, materials
supplies, skills and repairs, and therefore accumulated costs.

Experience shows that communities able to cope with the comparative sophistication of a
pumping system and treatment plant will not be unduly constrained by the addition of extra
treatment trains. The multi-barrier system therefore has more advantages than disadvantages.

Iron removal can be achieved through quite simple technology, but desalination and
defluoridation present larger problems. There have been some successes with household
desalination systems using solar energy, to provide drinking water alone, but in general, high
salinity or high fluoride groundwater presents problems, unless it can be blended with treated
surface water or other alternative supplies.

4.5 Piped distribution systems
One of the critical decisions the community and its partners will take during the planning phase
is the service level or levels to be provided. There are jumps in standards and convenience from
traditional sources to dug wells or handpumps, to standposts, to yardtaps and to house
connections. Each step adds to the complexity and cost of the scheme and to the maintenance
commitments. Most potential users will want the highest service level that they can afford and
sustain. In some instances that may mean a range of service levels covering different sections
of the community.

Once the system progresses beyond handpumps (or standposts directly linked to a storage
tank), the maintenance commitments also extend to a pipe network and to a series of water
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points and/or house connections. Then metering will also be needed to ensure equitable
charging for the different services and to combat wasteful consumption. Now the maintenance
system must be able to cope with leaks from pipes, broken taps, valves, connections and
meters. Trained plumbers are needed on a regular basis and the scope of work of the village
water committee (or scheme committee) and caretakers needs to expand to cover routine
maintenance and preventive maintenance of all these extra items. The extra scope is not
enormous for a team equipped to handle a water treatment plant, but it does represent a
significant extra challenge beyond the capacity to look after point sources such as dug As or
handpumps.

A frequent cause of problems with piped systems is progressively reducing cover to r es.
Erosion may arise from flooding, or ground may be removed or compacted by agric :ural
operations or by pedestrian or vehicular traffic. Erosion may also result in exposure ei
structural foundations. Local caretakers need to be made aware of the need to maintain
protection for pipes and other structures, and to ensure that adequate cover is provided after
repairs or connections have been made.

4.6 Water storage
Elevated storage tanks, once erected do not require significant O&M inputs. Inlet valves need
periodic checking; the tanks themselves may need cleaning and desludging; and preventive
maintenance is preferable to the risk of catastrophic collapse or major leakage. All these items
should be well within the capacity of local caretakers, with external support needed only when
tank repairs or major refurbishment is necessary.

4.7 Rainwater harvesting
Rural people have always caught and stored rainwater to supplement their water supplies.
Recently, rainwater harvesting has been becoming popular as an integral part of a rural water
supply system, particularly in arid and semi-arid areas where surface and groundwater sources
are unreliable for parts of the year.

On a household basis, the idea is to improve roofing materials and drainage systems and
provide substantial protected storage capacities. Initial investment levels are therefore high and
dependent on local credit facilities or subsidies. Routine maintenance is simple - repairs to
roofs, drainage systems and storage tanks - and well within the capacity of local tradesmen
with some basic skills training.

Larger scale rainwater harvesting, involving the diversion and trapping of floods in large
reservoirs, is a major operation involving major capital investment. However, the maintenance
demands can be manageable for rural communities, if the planning and design provides for
extensive use of local materials and for skills training.

5. Environmental sanitation interface

5.1 Water needs for household sanitation
For improved health, communities need improved water, improved sanitation and improved
hygiene behaviour. The sanitation facilities themselves create an additional water demand. As
sanitation facilities are upgraded, so that demand rises - pour-flush or full-flush toilets are the
obvious example. Sanitation facilities also require maintenance, though that is beyond the
scope of this paper. Better hygiene does however also influence the design, use and
maintenance of water points. Where aprons around standposts or handpumps are used for
clothes washing, there is a need for good drainage, which has to be kept clear of debris and
discharged hygienically.
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5.2 Pollution effects from point sources
Siting of new sanitation facilities can be important in relation to drinking water quality. There
are guidelines on the proximity of latrines, soakpits, septic tanks, etc, to groundwater sources
and on the discharge of sewage into rivers and streams upstream of water intakes. Scheme
caretakers do need to be extra vigilant to ensure the protection of intakes from discarded solid
waste. Treatment processes depend too on the extent of water contamination, so their operation
has to be adjusted to match raw water quality trends. Contamination of surface and
groundwater sources can arise from a variety of potentially hazardous operations. Leachates
from waste dumps may contain toxic chemicals and other harmful compounds. Sewage
outfalls and discharge points from sewage treatment plants also add to the contamination load.

5.3 Links with agriculture
Surface water and groundwater are sometimes threatened by agricultural use of fertilisers and
pesticides which are then flushed through into the streams and aquifers. High nitrates and
organic compounds can mean that an otherwise pure groundwater becomes unsuitable as a
drinking water source. Regular monitoring of water quality and sanitary surveys to identify
pollution sources need to be part of the routine O&M needs and to be backed by tight
regulation of agro-chemical usage in the catchment areas of water sources. The benefiting
community itself may also be the main threat to its own supplies. Excessive use of fertiliser
and intensive animal husbandry should both be carefully controlled near to strategic water
sources.

Water source protection is both a national and a local issue. National legislation and
enforcement are essential tools for protecting strategic resources. Locally, communities need to
develop their own water source protection strategies including such measures as physical
protection of wells, improved sanitation and hygiene behaviour, regular emptying of tanks and
pits, organization of sanitary waste disposal, catchment protection, effective surface drainage
and, where appropriate, wastewater treatment.

It is important that water management and land use/agricultural management are planned
jointly, so that sustainable water management and sustainable food production become
common goals not conflicting ones.

6. Conclusions

6.1 Planning for sustainability
The major conclusion of this discussion is that successful operation and maintenance of rural
water supply systems depends critically on proper planning. O&M needs have to be assessed
and planned for from the start, with the commitments of communities, agency support staff
and any other inputs from the private sector or NGOs established and agreed by all involved
parties in advance of project implementation. Planning takes time and both governments and
donors have to recognize that time spent in the planning phase is a worthwhile investment as it
helps to ensure that the installed facilities can be reliably sustained through affordable O&M.

6.2 Community-led partnership
Local control of water systems has been shown to be an essential ingredient of sustainability. It
is not, however, simply a question of the water agency handing over responsibility once a
scheme has been completed. The community or local management authority does need to
accept responsibility for managing the system and to develop ways of financing its upkeep, but
it will almost always depend on some form of external support and backstopping. There is a
great deal of documentation on successful community-management approaches. Again,
governments and donors need to accept the enabling role as just as important as their previous
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"providing" one, and to establish the mechanisms for continuing logistical and technical
support.

6.3 The enabling environment
This paper deals primarily with the technological aspects of rural water supply O&M. In doing
so, it necessarily touches on the institutional arrangements needed to ensure successful
community-led O&M. The institutional and financial needs are discussed in companion
papers. What is important is that all the parties involved in rural water supply inve [mews
commit themselves to the new approaches, universally endorsed by sector profes;onals. and
put a halt to the former practices of supply-driven development with central contr JI.

The UN agencies, in their coordinating and supporting role, can reinforce this critical message
in all dialogues, at country level and in international fora. It is fair to say that the approaches
currently adopted by UN agencies towards governments and projects are far from uniform. In
many cases, agreements readily entered into in global fora are not being translated into policies
and actions at country level.

7. Appendix
This section to contain contributions from agencies on their own programmes related to O&M
for rural water management and to identify potential areas for increased agency collaboration.
These may, for example include:

• Developing and adopting uniform approaches in line with global sector concepts agreed in
international fora, defining these approaches at both international and national level.

• Including support for O&M system development as a component of programme support.

• Promoting and supporting governments in the selection of a range of acceptable
technologies to suit local conditions and encouraging standardization.

• Assisting with donor coordination and helping governments to develop guidelines for
donor support.

• Identifying and defining the roles of each UN agency active in the water sector in ways
which help to avoid overlaps, competition and conflicts.

• Support for the continued development of appropriate technologies and approaches.


