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The ICWE logo

Constructed in a similar way as traditional celtic knotwork

the ICWE LOGO represents 3 elements:
unification of people - symbolized by interconnecting knots and the joining of 5 continents;
enlightenment - the burning flame depicting time and the urgency of the environment
dilemma;

- nature - the droplet of water falling on a flower shaped like the Gentian which grows in the
Burren - a world famous habitat in the West of Ireland.
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Dear Colleagua,£ J YN | J
- As a follcw-up to the Internat:cnal Conference on Water
ard the EZnvironment I am happy to enclose copies of the fzinal T
Dublin Statement and Report of the Ccnference. This wvolume 1is

available in the six official United Nations languages and further
copies are available on request from my office.

I believe that the Dublin Conierence was a great success
thanks to the efforts of all participants. May I take this
opportunity of wishing ycu every success in your future endeavcurs.

vours sincerely,

To all participants in the International Conference on Water
and the Environment
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For further information please contact
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NOTE

The designations employed and the presentation of material in this publication do
not imply the expression of any opinion whatsoever on the part of the United
Nations or that of its specialized agencies concerning the legal status of any country,

territory, city or area, or of its authorities, or concerning the delimitation of its
frontiers or boundaries.

The views and opinions in the keynote papers do not necessarily represent or reflect
those of the United Nations and its specialized agencies, or any of their member
states.
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Preface

The International Conference on Water and the Environment (ICWE) was held in Dublin,
Ireland, from 26 to 31 January 1992. ICWE provided the major input on freshwater problems
to the United Nations Conference on Environment and Develbpment (UNCED), convened in
Rio de Janeiro, Brazil, June 1992. It was also the most significant global conference on water
since the United Nations Water Conference held in Mar del Plata, Argentina, in 1977.

Hosted by the Government of Ireland and convened by the World Meteorological
Organization (WMO) on behalf of the more than 20 bodies and agencies of the UN system
which are represented on the UN Administrative Committee on Co-ordination Inter-
Secretariat Group for Water Resources (ACC/ISGWR), the Conference was attended by 500
participants from 114 countries, 38 non-governmental organizations, 14 inter-governmental
organizations and 28 UN bodies and agenciles.

The main objectives of the Conference were:

(a) To assess the current status of the world's freshwater resources in relation to present
and future water demands and to identify priority issues for the 1990s;

(7)) To develop co-ordinated inter-sectoral approaches towards managing these resources
by strengthening the linkages between the various water programmes;

(©) To formulate environmentally sustainable strategies and action programmes for the
1990s and beyond to be presented to the UNCED Earth Summit;

(@) To bring the above issues, strategies and actions to the attention of governments as a basis

for national programmes and to increase awareness of the environmental consequences
and developmental opportunities in improving the management of water resources.

The major part of the work of the Conference was undertaken within six Working
Groups which addressed:

(a) Integrated Water Resources Development and Management;

b Water Resources Assessment and Impacts of Climate Change on Water Resources;

(@) Protection of Water Resources, Water Quality and Aquatic Ecosystems;

(d) Water and Sustainable Urban Development and Drinking Water Supply and
Sanitation in the Urban Context;

(& Water for Sustainable Food Production and Rural Development and Drinking Water
Supply and Sanitation in the Rural Context;

0 Mechanisms for Implementation and Co-ordination at Global, National, Reglonal

and Local Levels.

The two main outputs of the Conference, the Dublin Statement and the Report of the
Conference are presented here. They were considered at the fourth Preparatory Committee for
UNCED, which met in New York during March-April 1992. Many of the recommendations
from ICWE were included in the Freshwater Section of the UNCED Agenda 21 document.
They will also be of value in many other fora concerned with the serious problems of
optimizing the use of freshwater resources in the years ahead.

J.C.I. Dooge "~ C.Candanedo
Chairman ) Rapporteur
of the Conference - of the Conference
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THE DUBLIN STATEMENT
ON WATER AND SUSTAINABLE DEVELOPMENT

Scarcity and misuse of fresh water pose a serious and growing threat to
sustainable development and protection of the environment. Human
health and welfare, food security, industrial develapment and the ecosys-
tems on which they depend, are all at risk, unless water and land resources
are managed more effectively in the present decade and beyond than they
have been in the past.

Five hundred participants, including government-designated experts from
a hundred countries and representatives of eighty international,
intergovernmental and non-governmental organizations attended the
International Confererice on Water and the Environment (ICWE) in
Dublin, Ireland, on 26-31 January 1992. The experts saw the emerging
global water resources picture as critical. At its closing session, the
Conference adopted this Dublin Statement and the Conference Report.
The problems highlighted are not speculative in nature; nor are they likely
to affect our planet only in the distant future. They are here and they
affect humanity now. The future survival of many millions of people
demands immediate and effective action.

The Conference participants call for fundamental new approaches to the
assessment, development and management of freshwater resources, which
can only be brought about through political commitment and involve-
ment from the highest levels of government to the smallest communities.
Commitment will need to be backed by substaritial and immediate invest-
ments, public awareness campaigns, legislative and institutional changes,
technology development, and capacity building programmes. Underlying
all these must be a greater recognition of the interdependence of all
peoples, and of their place in the natural world.

In commending this Dublin Statement to the world leaders assembled at
the United Nations Conference on Environment and Development
(UNCED) in Rio de Janeiro in June 1992, the Conference participants urge
all governments to study carefully the specific activities and means of
implementation recommended in the Conference Report, and to translate
those recommendations into urgent action programmes for

WATER AND SUSTAINABLE DEVELOPMENT.
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GUIDING PRINCIPLES

Concerted action is needed to reverse the present trends of overconsumption, pollu-
tion, and rising threats from drought and floods. The Conference Report sets out
recommendations for action at local, national and international levels, based on four
guiding principles. :

Principle No. 1 - Fresh water is a finite and vulnerable resource, essential
to sustain life, development and the environment

Since water sustains life, effective management of water resources demands a holistic
approach, linking social and economic development with protection of natural ecosys-
tems. Effective management links land and water uses across the whole of a catchment
area or groundwater aquifer.

Principle No. 2 - Water development and management should be based on
a participatory approach, involving users, planners and
policy-makers at all levels

The participatory approach involves raising awareness of the impaortance of water
among policy-makers and the general public. It means that decisions are taken at the
lowest appropriate level, with full public consultation and involvement of users in the
planning and implementation of water projects.

Principle No. 3 -Women play a central part in the provision, manage-
ment and safeguarding of water

This pivotal role of women as providers and users of water and guardians of the living
environment has seldom been reflected in institutional arrangements for the develop-
ment and management of water resources. Acceptance and implementation of this
principle requires positive policies to address wonien'’s specific needs and to equip and
empower women to participate at all levels in water resources programmes, including
decision-making and implementation, in ways defined by them.

Principle No. 4 -Water has an economic value in all its competing uses
and should be recognized as an economic good

Within this principle, 1t is vital to recognize first the basic right of all human beings to
have access to clean water and sanitation at an affordable price. Past failure to recog-
nize the economic value of water has led to wasteful and environmentally damaging
uses of the resource. Managing water as an ecorfomic good is an important way of
achieving efficient and equitable use, and of encouraging conservation and protection
of water resources. o
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THE ACTION AGENDA

Based on these four guiding principles, the Conference participants developed recom-
mendations which enable countries to tackle their water resources problems on a wide
range of fronts. The major benefits to come from implementation of the Dublin
recommendations will be:

Alleviation of poverty and disease

At the start of the 1990s, more than a quarter of the world’s population still lack the
basic human needs of enough food to eat, a clean water supply and hygienic means of
sanitation. The Conference recommends that priority be given in water resources
development and management to the accelerated provision of food, water and sanita-
tion to these unserved millions.

Protection against natural disasters

Lack of preparedness, often aggravated by lack of data, means that droughts and
floods take a huge toll in deaths, misery and economic loss. Economic losses from
natural disasters, including floods and droughts, increased three-fold between the
1960s and the 1980s. Development is being set back for years in some developing
countries, because investments have not been made in basic data collection and disas-
ter preparedness. Projected climate change and rising sea-levels will intensify the risk
for some, while also threatening the apparent security of existing water resources.

Damages and loss of life from floods and droughts can be drastically reduced by the
disaster preparedness actions recommended in the Dublin Conference Report.
Water conservation and reuse

Current patterns of water use involve excessive waste. There is great scope for water
savings in agriculture, in industry and in domestic water supplies.

Irrigated agriculture accounts for about 80% of water withdrawals in the world. In
many irrigation schemes, up to 60% of this water is lost on its way from the source to
the plant. More efficient irrigation practices will lead to substantial freshwater savings.

Recycling could reduce the consumption of many industrial consumers by 50% or
more, with the additional benefit of reduced pollution. Application of the ‘polluter

pays’ principle and realistic water pricing will encourag¢ conservation and reuse. On =~

average, 36% of the water produced by urban water utilities in developing countries is
‘unaccounted for’. Better management could reduce these costly losses.

Combined savings in agriculture, industry and domestic water supplies could signifi-
cantly defer investment in costly new water-resource development and have
enormous impact on the sustainability of future supplies. More savings will come
from multiple use of water. Compliance with effective discharge standards, based on
new water protection objectives, will enable successive downstream consumers to
reuse water which presently is too contaminated after the first use.
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Sustainable urban development

The sustainability of urban growth is threatened by curtailmernt of the copious
supplies of cheap water, as a result of the depletion and degradation caused by past
profligacy. After a generation or more of excessive water use arnd reckless discharge of
municipal and industrial wastes, the situation in the majority of the world’s major
cities is appalling and getting worse. As water scarcity and pollution force development
of ever more distant sources, marginal costs of meeting fresh demands are growing
rapidly. Future guaranteed supplies must be based on appropriate water charges and
discharge controls. Residual contamination of land and water can no longer be seen as
a reasonable trade-off for the jobs and prosperity brought by industrial growth.

Agricultural production and rural water supply

Achieving food security is a high priority in many countries, and agriculture must not only
provide food for rising populations, but also save water for other uses. The challenge is to
develop and apply water-saving technology and management methods, and, through
capacity building, enable communities to introduce institutions and incentives for the
rural population to adopt new approaches, for both rainfed and irrigated agriculture. The
rural population must also have better access to a potable water supply and to sanitation
services. It is an immense task, but not an impossible one, provided appropriate policies
and programmes are adopted at all levels—local, national and international.

Protecting aquatic ecosystems

Water is a vital part of the environment and a home for many forms of life on which
the well-being of humans ultimately depends. Disruption of flows has reduced the
productivity of many such ecosystems, devastated fisheries; agriculture and grazing,
and marginalized the rural communities which rely on these. Various kinds of pollu-
tion, including transboundary pollution, exacerbate these problems, degrade water
supplies, require more expensive water treatment, destroy aquatic fauna, and deny
recreation opportunities. '

Integrated management of river basins provides the opportunity to safeguard aquatic
ecosystems, and make their benefits available to society on a sustainable basis.

Resolving water conflicts

The most appropriate geographical entity for the planningand management of water
resources is the river basin, including surface and groundwater. Ideally, the effective inte-
grated planning and development of transhoundary river or lake basins has similar
institutional requirements to a basin entirely within one country. The essential function
of existing international basin organizations is one of reconciling and harmonizing the
interests of riparian countries, monitoring water quantity and quality, development of
concerted action programmes, exchange of information, and enforcing agreements.

In the coming decades, management of international watersheds will greatly increase
in importance. A high priority should therefore be given to the preparation and imple-
mentation of integrated management plans, endorsed by all affected governments and
backed by international agreements. -
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The enabling environment

Implementation of actionn programmes for water and sustainable development will
require a substantial investment, not only in the capital projects concerned, but,
crucially, in building the capacity of people and 1nst1tut10rrs to plan and implement
those projects.

The knowledge base

Measurement of components of the water cycle, in quantity and quality, and of other
characteristics of the environment affecting water are an essential basis for under-
taking effective water management. Research and analysis techniques, applied on an
interdisciplinary basis, permit the understanding of these data and their application to
many uses. i

With the threat of global warming due to increasing greenhouse gas concentrations in
the atmosphere, the need for measurentents and data exchange on the hydrological
cycle on a global scale is evident. The data are required ta understand both the world’s
climate system and the potential impacts on water resources of climate change and sea
level rise. All countries must participate and, where necessary, be assisted to take part in
the global monitoring, the study of the effects and the developnient of appropriate
response strategies. -

Capacity building

All actions identified in the Dublin Conference Report require well-trained and
qualified personnel. Countries should identify, as part of national development plans,
training needs for water-resources assessment and management, and take steps inter-
nally and, if necessary with technical co-operation agericies, to provide the required
training, and working conditions which help to retain the trained personnel.

Governments must also assess their capacity to equip their water and other specialists
to implement the full range of activities for integrated water-resources management.
This requires provision of an enabling environment in terms of institutional and legal
arrangements, including those for effective water-demand management.

Awareness raising is a vital part of a participatory approach to water resources manage-
ment. Information, education and communication support programimes must be an
integral part of the development process.

Follow-up

Experience has shown that progress towards implementing the actions and achieving
the goals of water programmes requires follow-up mechanisms for periodic assess-
ments 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 the assessment and follow-up process. In addition, to involve private insti-
tutions, regional and non-governmental organizations along with all interested
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governments in the assessment and follow-up, the Conferenice proposes, for consider-
ation by UNCED, a world water forum or council to which all such groups could
adhere.

It is proposed that the first full assessment on implementation of the recommended
programme should be undertaken by the year 2000. '

UNCED is urged to consider the financial requirements for water-related programmes,
in accordance with the above principles, in the funding for implementation of Agenda
21. Such considerations must include realistic targets for the timeframe for implemen-
tation of the programmes, the internal and external resources needed, and the means
of mobilizing these. 1 ’

The International Conference on Water and the Environment began
with a Water Ceremony in which children from all parts of the world
made a moving plea to the assembled experts to play their part in
preserving precious water resources for future generations.

In transmitting this Dublin Statement to a world audience, the
Conference participants urge all those involved in the development and
management of our water resources to allow the message of those
children to direct their future actions.
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1. Infroduction

1.1 The International Conference on Water and the Environment was convened
in Dublin, Ireland, from 26 to 31 January 1992. The Conference was attended by five
hundred participants, including government-designated experts from a hundred
countries and representatives of eighty international, intergovernmental and non-
governmental organizations. The list of participants is contained in Annex I of the
report.

1.2 The Conference was opened by His Excellency Mr Charles Haughey, Prime
Minister of Ireland, who welcomed the participants on hehalf of his Government, and
highlighted the seriousness of the problem of water availability to sustain human life,
support economic development and maintain ecosystems. Professor G.O.P. Obasi,
Secretary-General of the World Meteorological Organization, Dr Mostafa K.Tolba,
Executive Director of the United Nations Environment Programme, and Dr Arcot
Ramachandran, Executive Director of the United Nations Centre for Human
Settlements welcomed the participants on behalf of the Organizations of the United
Nations system. The opening session was addressed by His Excellency Dr Rory
O’Hanlon, Minister for the Environment of Ireland and by His Excellency Mr Carlos
Borrego, Minister for the Environment and Natural Resources of Portugal on behalf of
the European Community.

1.3 Mr James Dooge (Ireland) was elected chairman of the Conference and
Ms Claudia Candanedo (Panama) was elected rapporteur. Messrs Abbas Hidaytalla
Abdullah (Sudan), James Bruce (Canada), Odon Starosolszky (Hungary), Jose Luis
Calder6n (Mexico), Chandra Sharma (Nepal), and Mahmoud Abou-Zeid (Egypt) were
elected vice-chairmen of the Conference. The programme of work for the Conference
is contained in Annex II of the report.

1.4 The vice-chairmen of the Conference acted respectively as chairmen of the
working groups on: Integrated Water Resources Development and Management (working
group A), Mechanisms for Implementation and Co-ordination at the International,
National and Local Levels (working group B), Water Resources Assessment and Impacts of
Climate Change on Water Resources (working group C), Protection of Water Resources,
Water Quality and Aquatic Ecosystems (working group D), Water and Sustainable Urban
Development and Drinking Water Supply and Sanitation in the Urban Context (working
group E), and Water for Sustainable Food Production and Rural Development and for
Drinking Water Supply and Sanitation in the Rural Context (working group F).
Mr Mohamed Abdulrazzak (Saudi Arabia) was elected as vice-chairman for working group
A, and Mr Ainun Nishat (Bangladesh) as rappporteur. Mr Mohammed Jellali (Morocco) was
elected as vice-chairman of working group B, and Mr Abdul Karim Al-Fusail (Yemen) as
rapporteur. Mr Karl Hofius (Germany) was elected as vice-chairman of working group C,
and Mr Moremi Sekwale (Botswana) as rapporteur. Mr Ivan Zavadsky (Czechoslovakia) was
elected as vice-chairman of working group D, and Ms LaJuana Wilcher (United States of
America) as rapporteur. Mr Gabriel Arduino (Uruguay) was elected vice-chairman of
working group E, and Ms Ebele Okeke (Nigeria) as rapporteur. Mr David Constable
(Australia) was elected vice-chairman of working group F, and Mr Mario Fuschini-Mejia
(Argentina) as rappporteur.
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1.5 The main focus of the Conference was on the development, management and
utilization of water resources in harmony with environmental conservation and the
concept of sustainability. The latter concept indicates the need to promote:

(a) The synthesis of economic, social and environmental considerations;

(b) Processes which compare and evaluate alternatives which do not deplete the
resource base and thus rot affect present and future generations;

() The greatest possible efficiency in the use of water and energy, including appro-
priate and safe reuse, recycling, and conservation of all water resources;

(d) Reduction of pollutants and pathogens in water and aquatic ecosystems;
(¢) The quality of human life and the protection of the biosphere;

(i Flood and drought preparedness systems as an 1r1tegral part of the concept of
sustainability and economic development.

1.6 The concept of sustainability also recognizes the interrelation with other
natural resources. This requires an explicit understanding of the role played by ecosys-
tems in maintaining the quality and quantity of freshwater resources, and the
reciprocal dependence of natural aquatic ecosystems on the maintenance of adequate
freshwater flows.

1.7 The Conference further recognizes the central role of women in the provision,
management and safeguarding of water, and that every human being has the right of
reasonable access to clean water and sanitation.

1.8 As we rapidly approach the twenty-first century, it is apparent that through-
out the world, management of our freshwater resources must change to meet the goal
of sustainable development. The Conference was the first major meeting of world
experts to focus on the holistic management of water in its proper context, that is, in
the integrated spectrum of human and environmental uses and needs, as opposed to
particular sectoral needs.

1.9 Development has stressed freshwater ecosystems. Human consumption,
industrial and agricultural production, and the modification of freshwater systems to
support this development have resulted in the diminution or loss of many aquatic
species, and habitat degradation. These losses, in turn, have adversely affected
human health and development as fisheries, wildlife, flood protection and overall
water quality have declined. To achieve long term, sustainable development, such
adverse environmental effects must be avoided. Sustainable water resource develop-
ment is development that promotes the quality of human ex1ster1ce and the natural
functions of the biosphere.

1.10  The Report of the Conference and the Dublin Statement were adopted by
consensus. In the case of a few paragraphs, the extent of the consersus was deter-
mined by a show of hands.

1.11  The participants at the Conference recognized the need for fundamental new
approaches to development and management which can only be brought about
through political commitment and involvement from the highest levels of govern-
ment to the smallest communities. The participants, through the world leaders
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assembled at the United Nations Conference on Environment and Development in
Rio de Janeiro in June 1992, urge all governments to study and undertake the specific
activities and means of implementation recommended in the body of this report, and
to translate its recommendations into urgent programmes for WATER AND SUSTAIN-
ABLE DEVELOPMENT.

1.12  The Conference was closed by His Excellency Dr Rory O’Hanlon, Minister for
the Environment, who, on behalf of his Government, thanked the participants for
their valuable contributions. The final session was also addressed by Dr Edouard
Saouma, Director-General of the Food and Agriculture Organization of the United
Nations who thanked the participants on behalf of the organizations of the United
Nations system. Mr Bukar Shaib of Nigeria also addressed the final session of the
Conference in his role as chairman of Working Group II of the United Nations
Conference on Environment and Development, stressing the important linkage
between the Dublin Conference and UNCED.

2. Integrated water resources development and management
Principles
2.1 These findings are drawn from the large and diversified experience gained

among all countries since the United Nations Water Conference, Mar del Plata, 1977.
They identify some sericus errors and unwise biases, and at the same time point to
numerous fruitful advances in understanding and action. We look to the future with
humility and greater confidence. There emerged four main principles that need to be
applied in taking action to achieve integrated water resources development and
management.

2.2 The first principle is that since water sustains all life forms, a holistic approach
is needed for the development of human societies and economies, and the protection
of natural ecosystems on which the survival of humanity ultimately depends. This
includes not only the need to look at the whole water cycle (including the distribution
of rainfall, the conservation of sources, the systems of supply and waste-water treat-
ment, and the interaction with the natural environment and land use), but also the
inter-sectoral needs. It must also include an ecological approach, respect existing
ecosystems and consider issues across the whole of a river basin or a groundwater
aquifer and also consider the interrelation with other natural resources. Where catch-
ments cross national boundaries, international co-operation is essential.

2.3 The second principle is the need for a participatory approach in institutions
and arrangements for water development and management. This also has implications
for training and education. A participatory approach requires:

. The participation of beneficiaries (water users) and the public, with particular
emphasis on the involvement of women in planning, implementing and evalu-
ating water projects; '

. Raising awareness of the importance of water among policy-makers and the
general public;
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. Public consultation;

. Decisions at the lowest appropriate level, in order to bring decision-making as
close as possible to those affected. o

2.4 The third principle is the need to recognize the central role of women in the
provision, management and safeguarding of water, which has seldom been given suffi-
cient prominence.

2.5 The fourth principle is the recognition that water has an economic value and,
therefore, should be considered as an economic good. In evaluating such a good, it is
essential to ensure that proper regard is paid to:

. The importance of water to society, which requires that everyone, particularly
women and the underprivileged, should have a right of reasonable access at an
affordable price;

. Sustainable development;
o Demand management for efficient and equitable resource use;

o Environmental factors, to ensure that external costs and benefits are properly
included;

. Financial viability and accountability.

Actions

2.6 To give effect to these principles, a number of actions were identified which
will involve multilateral and bilateral co-operation.

Capacity building
Information base and know-how

2.7 Adequate and comparable information is essential for sound decisions. The
Conference identified the need for every institution taking decisions in this field and
for the public to have the best feasible access to:

. Information on water resources, both surface water and ground water, quantity
and quality;

. Water-use data and information for those concerned in, or affected by, that
water and their likely development and demands;

] Social and economic data;
. Information on the natural environment.

This may involve co-ordination of existing data bases. Continued scientific and tech-
nological research and the sharing and dissemination of know-how is also essential.

2.8 These data need to be validated, kept up to date and to be accompanied with
evaluations and assessments, in order to analyse the effects of decisions based upon
them. Only in this way can the development and management of the water resources
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be made responsive to demands and be enabled to influence the way in which those
demands develop.

Human resources development

2.9 To implement these principles, communities need to have adequate capacities.
Those who establish the framework for water development and management at any
level, whether international, national or local need to ensure that the means exist to
build those capacities.

2.10  These means will vary from case to case. They usually include:

. Awareness-creation programmes including mobilizing commitment and support
at all levels and initiating global and local action to promote such programmes;

* The training of water managers at all levels so that they have an appropriate
understanding of all the elements necessary for their decisions;

o The strengthening of training capacities in developing countries;
. Appropriate training of the necessary professionals including extension workers;
. Improvement of career structures;

. Sharing of appropriate knowledge and technology, both for the collection of data
and for the implementation of planned development; this should include non-
polluting technologies and the knowledge needed to extract the best
performance from existing investment and systems;

Publlc awareness

2.11 To promote the general education of the public about the proper use of
water and its economic value, the factors which need to be taken into account and
the methods by which decisions are taken require full public participation.

Institutional and legal arrangements

2.12  Management at the lowest appropriate level: Recognizing the need for a central
mechanism capable of ensuring co-ordination of national social and economic
interests, the role of governments needs to be reviewed to ensure that users, local insti-
tutions and the formal and informal private sectors carn play a more direct part. A key
aim must be to improve accountability to the public. The levels at which management
decisions can be taken and problems solved will vary widely from country to country
and case to case. In any given situation, however, water resources should be managed
at the lowest appropriate levels. Integrated water resources development and manage-
ment therefore should be delegated to those lowest appropriate levels which would
ensure the representation of those concerned or affected and integration of sectoral
demands. These may be existing bodies, institutions and mechanisms or special river
basin authorities. Consistent with such institutional structures is a greater reliance on
incentives, prices and markets and less reliance on traditional command and control
approaches.
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2.13  National level: Higher management levels and the national level will play a
very important role in ensuring the availability of the information, co-ordination,
policy development, planning, the legal framework, and the development of human
resources, which are all needed for integrated water resources development and
management , including sector integration. In many cases there will be a need to
identify a national administrative unit for effective co-ordination, which should
preferably not be a water user.

2.14  International level: In many cases, the integrated water resources development
and management of transboundary water resources will raise the need for interna-
tional co-operation and mechanisms at international or regional levels to facilitate
inter-country agreement on the co-ordination of the management of such resources in
an economically and environmentally sound manner. A coherent approach by all
international organizations is also needed.

2.15 Law: The national legal framework for integrated water resources develop-
ment and management decisions need to be clear and be consistent with the above
principles. International law is needed to facilitate bilateral or regional agreements on
transboundary integrated water resources development and management. In this
context, an international seminar should be organized as soon as possible, to examine
the legal aspects of integrated water resources development and management at inter-
national, national and local levels.

Impliementation considerations

2.16  Planning: Water resources development and management should be planned
in an integrated manner, taking into account long-term planning needs as well as
shorter horizons, i.e. it should incorporate environmental, economic and social
comnsiderations based on the principle of sustainability; it should include the require-
ments of all users as well as those relating to the prevention and mitigation of
water-related hazards; and it should be an integral part of the socio-economic develop-
ment planning process. A prerequisite for sustainable managerment of water as a scarce
and vulnerable resource is that its full costs should be acknowledged in all planning
and development. Planning considerations should reflect benefits investment, envi-
ronmental protection and operation costs, as well as the opportunity costs reflecting
the most valuable alternative use of water. Actual charging need not necessarily
burden all beneficiaries with these. Charging mechanisms should, however, reflect as
far as possible both the true cost of water when used as an economic good and the
ability of the communities to pay.

2.17  Demand-management: The role of water as an economic and life-sustaining good
should be reflected in demand management mechanisms, implemented through:

] Water conservation and reuse;
. Resource assessment;
o Financial instruments;

o Impact monitoring.
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2.18  Finance: In all this, it will be necessary to cansider the sources and methods of
financing. Local, national and external sources of finance, public and private, will
need to be mobilized. -

2.19  Investment: The setting of priorities afresh for private and public investment
strategies should take place taking into account:

. Maximum utilization of existing projects, through maintenance, rehabilitation
and optimal operation;

o New or alternative clean technologies;

. Environmentally and socially benign hydropower.

220 It is necessary to ensure consultation among all parties involved prior to
approval for funding of any water-related United Nations project or programme.

2.21  Appropriate mechanisms must be found to correct the negative effects of
structural adjustment in depriving the poor of their right of access to drinking water.

3. Water resources assessment and impacts of climate change on
water resources

Introduction

3.1 Water resources assessment is the determination of the quantity, quality and

availability of water resources, on which is based an evaluation of the possibilities for
their sustainable development, management and control.

3.2 Water resources assessment is a prerequisite for sustainable development and
managemernt of the world’s water resources. It provides the basis for the vast range of
activities where water is involved. Without detailed water resources assessment it is impos-
sible properly to plan, desigti, construct, operate and maintain projects for irrigation and
drainage; mitigation of flood losses; industrial and domestic water supply; urban
drainage; energy production (including hydropower); health; agriculture; fisheries;
drought mitigation and the preservation of aquatic ecosystems and coastal waters.

3.3 The nature of the decisions based on water resqurces assessment information
may involve major capital investments with potentially massive environmental impacts.
This demonstrates the value of water resources assessment activities, and their tangible
and intangible benefits. Appropriate government policies and programities are necessary
to ensure sustainable development for the future. Thus there is a need for greater knowl-
edge about the quantity and quality of surface and groundwater resources and for
comprehensive monitoring to guide the management of these resources.

institutional and financial framework In support of water
resources assessment

3.4 The assessment of the water resources of a country is a national responsibility
and the activities concerned should be designed to nreet the specific needs of the
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country. Many of its component activities may be undertaken at local and provincial
level. This national responsibility should be shared among neighbouring countries in
the case of transboundary water resources, and international programmes arid projects
can provide valuable assistance.

3.5 Given the importance of assessment information to support sustainable devel-
opment and the maintenance of ecosystem integrity, all countries are urged to achieve
a level of water resources assessment activity appropriate to their needs as soon as is
practicable. 7

3.6 Policy should be that all national and international water resources assess-
ment activities are fully co-ordinated and funded on a long-term basis. The approach
taken to achieve this may differ from country to country, but it will usually involve
the establishment of regulations and a series of administrative decisions, particularly
on the allocation of funds.

3.7 Water resources assessment requires cansiderable financial resaurces if it is to
provide the support to sustainable socio-econormic development. These resources,
however, represent only a small fraction (say 0.2 to 1.0%) of the funds spent on invest-
ment and operations in the water sector as a whole. Governments are urged to put priority
on water resources assessment activities when allocating national and international funds.

3.8 Recommended actions include:

(a) Defining the information needs of users and establishing a national policy, a
legislative framework, efficient institutional structures and econormic instru-
ments appropriate for water resources assessment;

(b) Establishing and maintaining effective co-operation irt water resources assess-
ment and hydrological forecasting activities between national agencies within a
country, and between countries with regard to transboundary water resources;

() Encouraging those responsible for collecting and storing data to apply the
methodologies that have been developed and endorsed at the international level
when evaluating their water resources assessment activities;

(d) Developing and disseminating information on means of 'estimating benefits and
costs of water resources assessment activities and assisting national services to
demonstrate the benefits of water resources assessrnent;”

() Making practical and legislative provisions for the long-term sustainability of
water resources assessment and forecasting activities, and allocating the neces-
sary financial resources, especially in the case of developing countries.

Collection and storage of water-related Information

3.9 Reliable information on the condition and trends of a country’s water
resources—surface water, water in the unsaturated zone and groundwater, quantity
and quality—is required for a number of purposes, such as: assessing the resource and
its potential for supplying the current and foreseeable demand; protecting people and
property against water-related hazards; planning, designing and operating water
projects; and monitoring the response of water bodies to anthropogenic influences, to
climate variability and change, and to other environmental factors.
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3.10 Integrated monitoring and information systems should be established and
data collected and stored on all aspects of water resources which are required for a full
comprehension of the nature of those resources and for their sustainable development.
These include not only hydrological data, but also related geological, climatological,
hydrobiological and topographic data and data on soil types, land use, desertification
and deforestation, as well as information on such topics as water use and reuse, sewage
discharges, point and non-point sources of pollution and runoff to seas and oceans.
This involves the installation of observation networks and other data gathering
mechanisms designed to monitor various climatic and topographic regimes, plus the
development of data storage facilities. Where, at national, regional and international
levels, water-related information is handled by a number of information systems, it is
important that these systems be co-ordinated.

3.11 Recommended actions include:

(@) Installing monitoring systems designed to provide valid and comparable water-
related information;

(b) Ensuring the continuous operation of such systems in support of studies requir-
ing long-term data, such as those relating to climate change;

(¢) Upgrading facilities and procedures for storing, validating and safeguarding such
data;

(d) Implementing techniques for processing such data and assimilating related
information;

() Comparing, selecting and applying hydrological technology appropriate to each
country’s needs and ensuring the transfer of appropriate technology, particularly
between hydrological services. )

Assessment of the resource and dissemination of water information

3.12 Those who plan, design and operate water projects, and those who are
concerned with the protection of life, property and the environment from natural or
man-made disasters, should have access to the water-related information necessary for
their work. They should be informed of the availability of such information and be
able to obtain it in forms that are convenient for their use, including the free and
urgent exchange of data required for mitigating natural disasters. Commercialization
of water-related information should not prevent its full use, and dissemination of
water-related information should be on a non-profit basis.

3.13  The approach is to assess the data and information needs of potential users
and to match these with the services provided by information centres and forecasting
systems. This includes the strengthening of existing global data bases and the call for
countries to supply data to such bases. In this, increasing use will be made of
geographic information systems and similar computer-based technology. One partic-
ular application of hydrological data is in the installation and operation of
hydrological forecasting systems and related activities which are vital to safeguard lives
and property in the face of major natural disasters.
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3.14 Recommended actions include:

(a) ldentifying the need for water-related data and analysing and presenting such
data in forms appropriate for planning and management of water-resource
development; and for other purposes such as studies of the impact of water
development projects on the environment;

(b) Assembling and disseminating basin-wide, regional and global sets of water-
related data and information for use, inter alia, in the management of resources
within international river basins and in climate change studies;

() Assessing surface water and groundwater resources and the interactions between
surface water and groundwater;

(d) Assessing the risk of flooding from rainfall runoff, snowmelt, storm surges and
land-slides and installing hydrological forecasting and warning systems for areas
subject to such risk;

(e) Assessing the risk of drought and installing drought warning systems in support
of schemes to mitigate the effects of drought;

( Dissemination of these assessments to all requiring the information, and assur-
ing the incorporation of water-resource information in decision-making
processes.

Research and development in the water sciences

3.15  Water resources assessment, including studies of floading, drought and deser-
tification, and hydrological forecasting should be based on a sound understanding of
the scientific principles involved and are dependent on technology for their imple-
mentation. Research and development activities should therefore be based on a
strategic analysis of the very varied needs of countries. They should take account of,
and strengthen indigenous expertise.

3.16 Recommended actions include:

(@) Establishing and strengthening research and development programmes appro-
priate to the needs of countries so as to increaseluriderstanding of the
fundamental processes involved in the water cycle, including the interactions
between water, land and the atmosphere, and to support water resources assess:
ment and hydrological forecasting activities;

(b) Promoting the development of new technology for water resources assessment
and hydrological forecasting, making full use of local expertise in this regard;

(c) Transferring appropriate technology to users;

(d) Strengthening relevant international and regional programmes both at national
and global levels.
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Impact of climate change and variabllity on freshwater resources
and the hydrological cycle

3.17  Among the most important impacts of climate change will be its effects on the
hydrological cycle and water-management systems, and through these on socio-
economic systems. Therefore, there is a need to acquire an adequate understanding of
the potential impact of the predicted climate change on the availability and reliability
of freshwater resources, on water demand, on the incidence of floods and droughts
and on the consequences for the efficient management and safety of existing and
future water-related projects and structures. This will permit the planning and imple-
mentation of effective counter-measures in the case of deleterious consequences and
revised policies in the event of beneficial consequences. Efforts should be directed
through both national and international programmes involving comprehensive moni-
toring, research and policy-review. Water-related data are therefore essential for studies
related to climate change and variability.

3.18 Recommended actions include:

(a) Increasing the co-operation between climatological and hydrological communi-
ties in developing predictions of climate change for individual seasons and for
specific regions; '

(b) Strengthening capabilities to collect, store and process water- related data,
including data related to climate change; ’

(c) Developing research programmes at national level and contributing to regional
and international research projects on the question of climate change, its early
detection and its impact on the hydrological regime. These should address the
situation in developing as well as developed countries and could involve case
studies designed to develop and test specific methodologies for impact assessment;

(d) Assessing the likely socio-economic and environmental impacts of such changes,
developing response strategies and funding and implementing these strategies.

Impact of a sea-level rise resulting from climate change

3.19  Assessments should be made in all coastal zones'and in particular in low-lying
islands of the potential impact of any rise in sea-level resulting from climate change.
This impact may be on the quality and quantity of freshwater resqurces or on the risk
of flooding.

3.20 Recommended actions include:
(a) Strengthening capabilities to monitor rises in sea-level and related hydrological
parameters; '

(b) Developing techniques for assessing the potential impact of a sea-level rise on
freshwater resources and flood risk;

()  Assessing the likely socio-economic and environmental impacts of a rise in sea-

level, developing response strategies and fundmg and implementing such
strategies.
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Human resources development

3.21  Salaries and wages commonly account for half or more of the expenditure of
an effective programme for water resources assessment and hydrological forecasting.
Because people are the most important resource available to the manager of such a
programme, personnel matters should receive great attention. The aim should be to
attract and retain personnel to work on water resources assessment who are suffi-
cient in number and adequate in their level of education ta ensure the effective
implementation of the activities that are planned. Education may be called for at
both national and international level, while adequate terms of employment are a
national responsibility.

3.22 Recommended actions include:

(@) Identifying education and training needs geared to the specific requirements of
countries; '

(b) Establishing and strengthening education and training programmes on water-
related topics, within an environmental and developmental context, for all
categories of staff involved in water resources assessment activities, using
advanced educational technology where appropriate and involving both men
and women,;

(¢) Developing sound recruitment, personnel and pay policies for staff of national
and local water agencies. .

4. Protection of water resources, water quality and aquatic
ecosystems

Infroduction

4.1 Fresh water is a unitary resource. Long-term sustainable development of

global fresh water requires holistic management of the resource and recognition of the
inter-connectedness of the elements that comprise fresh water and impact its quality.
Groundwater and surface water quality are inextricably linked. There is a growing
recognition that issues of water quality cannot be considered separate from water
quantity. The traditional emphasis on chemical indicators of water quality must be
supplemented by more comprehensive indicators based on the total properties of a
waterbody, including chemical, physical, biological, and ecological parameters. It
must also be recognized that freshwater quality is impacted directly by natural and
human activities outside the water sphere, such as land-tise practices, erosion, and
deforestation. Certain water quality problems are tied to acid deposition or natural
contamination. Such problems often require monitoring arrd protection at the local
level, while some have significant transboundary componerits which can be addressed
only at the national and international level. All in all, the complex inter-connected
nature of the freshwater system demands that freshwater management be holistic
rather than piece-meal, systematically based rather than micro-managed, and based
on a balanced consideration of the total needs of people and the environment.

!
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Water resources protection and conservation

4.2 Growing demands for water have brought increased pressures on finite
supplies. An ecosystem approach is necessary to pravide adequate quantities and
qualities of water to all users and to protect ecosystem integrity over the long term.

4.3 There is a widespread lack of perception of the linkages between the develop-
ment, management, use and treatment of water resources and aquatic ecosystems. A
preventive approach is crucial to avoid costly subsequent measures to rehabilitate,
treat and develop new water supplies.

4.4 By the year 2000 all countries, appropriate to their capacities, available
resources and needs, and with the help of external support agencies, as appropriate,
should have identified those surface and groundwater resources which could be devel-
oped for use on a sustainable basis and other majorwater dependent resources which
can be developed. Simultaneously they should have initiated programmes for the
protection, conservation and rational use of these resaurces on a sustainable basis.

4.5 Recommended actions include:

(@) Preparation of basin action plans, especially for priority high-risk basins, includ-
ing their rivers, lakes, and aquifers, designated at the national level (and at
international levels, for those basins that transcerrd international boundaries), to
integrate land-use planning with water management and cormnservation, to co-
ordinate the activities of provincial, national and international agencies, to
address transboundary issues, and to initiate contingency plans to control acci-
dental spills and to respond to natural disasters; -

(b) Establishment of appropriate legislation, enforcement and economic mecha-
nisms for water resources protection and conservation at the national level with
international co-operation to promote water conservation and recycling, pollu-
tion prevention and control, and environmentally-sound agricultural and
industrial practices;

(o) Establishment of permanent, multi-sectoral planning and ernvironmental impact
assessment processes for water resources development and management covering
hydrological, ecological, social, health, economic and meteorological aspects.
These planning and evaluation processes should be usedat the natiomal and
international levels in government agencies and external support agencies.
External support agencies should include these processes in their action
programimes; -

(d) Development and application of water quality and water supply criteria for
ecosystems and health protection to be implemented at local, provincial,
national and international levels. )

Monitoring and surveillcince of water resources

4.6 Monitoring, assessment and prediction of the quality arid quantity of rivers,
lakes and groundwaters through water, biota and sediment is a goal, whenever possible,
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for sound water resources management and protection. In addition to providing
wildlife habitat, protecting and improving water quality and providing flood protec-
tion, aquatic systems are also linked to all other environmerital components, and are
therefore a powerful indicator of the overall environmental quality. Exact, complete
and precise water quality data are needed from the local level to the international
level for transboundary water bodies, and to the global scale where rivers provide a
major input of pollutants to seas and oceans.

4.7 By the year 2000 all countries should have established appropriate assessiment
programmes of their water resources, and should participate in regional (e.g. basin
level) and international water quality and quantity assessments. These efforts should
be matched to their capacities, available resources and needs and assisted by external
support agericies, as appropriate.

4.8 Recommended actions include:

(a) Establishment of purpose-oriented water assessments and predictions taking into
account the specificity of both surface and ground waters, water quality and
water quantity and addressing all pollution types;

(b) Establishment and enhancement of effective flood arid drought warning and
preparedness systems within the framework of the International Decade for
Natural Disaster Reducticn;

(¢) On a basin scale, or as appropriate on a larger scale, the assessments should be
harmonized (station networks, field and laboratory techniques, methodologies
and procedures, data handling), leading to basin-wide data systems which
should be made accessible to the relevant institutions and to the public. These
assessments should be made available through adequate international co-opera-
tion within all basin countries;

(d) Training programmes developed throughout the monitoring ¢hain from field
activities and laboratory practices to data interpretation, and reporting are a key
component from the local to national level. Analytical quality corntrol and inter-
laboratory comparisons are needed to ensure proper comparisons within basins
and at an international level (e.g. pollutant inputs ta seas and oceans). This
should be achieved through the creation or enhancemerit of national or regional
reference laboratories and observatories. The establishment of national or
regional water quality centres is needed, as well as suxvelllance centres to evalu-
ate the health of aquatic ecosystems;

() New appropriate assessment and prediction techniques and methodololgies
should be developed and used, such as low-cost field measurements, continuous
and automatic monitoring, use of biota and sediment for micro- pollut1on,
remote sensing and geographic information systems.

Water pollution prevention and control

4.9 A water pollution prevention and control strategy shauld (/) maintain ecosys-
tem integrity through the protection of aquatic resources from negative impacts
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caused by development and natural processes; (if) protect public health against disease
vectors and from pathogens; and (iii) ensure sustalnable water use and ecosystem
protection on a long-term basis.

4.10 In order to slow down the rapid deterioration of water quality and enhance
the availability of safe water, by the year 2000 all countries, appropriate to their capac-
ities, the availability of resources and needs, and with the support of external support
agencies, as appropriate, should have in place water pollution control programmes
based upon enforceable standards for major point-source discharges, as well as major
nonpoint sources of pollution. These should include an inventory of potential sources
of water supply leading to the preparation and implementation of programmes for
their protection, conservation and sustainable utilization.

4.11 Recommended actions include:

(@) Development and application of rapid assessment procedures for the identifica-
tion, inventorization and quantification of:pollution sources; effluent
monitoring; monitoring of acid precipitation; industrial and municipal sector
reviews; and agrochemical use verification;

(b) Development of programmes in priority areas of ngh risk for the restoration and
enhancement of degraded aquatic ecosystems, mcluchng water courses, lakes and
groundwater aquifers;

(c) Promotion of national legislation and regional agreements, where necessary, for
preventing and controlling transboundary water pollution;

(d) Through capacity building of regulatory agencies, at all levels, strengthen the
enforcement of pollution prevention and control measures;

(¢)  Where possible, utilize economic instruments, including charges on water users
and polluters and appropriate incentives, with the funds generated being utilized
for waste-water treatment and reinforcement of env1ronmental management
activities in freshwater resources;

(i Development and application of appropriate, low-cost, low-waste industrial
production and sewage treatment technology, appropriate technology for the
recycling of wastewater, biotechnology for waste treatment and indigenous tech-
nologies for water pollution prevention and control;

(§) Establishment of a national surveillance programme for the operation and main-
tenance of water pollution control installations, with particular attention to
high-risk zones, with the possible aid of international agencies;

(n) Protection of public health by the development of programmes for the identifica-
tion and control of disease vectors and pathogens transmitted through fresh water.

Protection of groundwater

4.12  The extent and severity of contamination of unsaturated zones and aquifers
has long been underestimated due to the relative inaccessibility of aquifers and the
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lack of reliable information on aquifer systems. A strategy for the protection of
groundwater must be aimed at protecting aquifers from becoming contaminated
and preventive efforts should be directed first at land-use activities and point and
nonpoint sources that pose a high risk of causing pollution. Care must be exercised
to avoid groundwater development that leads to. the degradation of groundwater
quality or the depletion of groundwater supplies. By the year 2000 assessments of
known aquifers and their vulnerability to contamination should have commenced
in all countries, while potential sources of groundwater pollution should be identi-
fied and plans for their control developed. These activities should be matched to the
capacities, available resources and needs of countries and undertaken with the help
of external support agencies, as appropriate.

4.13 Recommended actions include:

(@) Implementation of mapping programmes for identification of aquifer recharge
areas, establishment of national inventories of known groundwater resources
and the characterization of aquifers and determination of their responses to
groundwater development activities. Such aquifer information will permit water
managers to identify recharge and abstraction areas and interactions between
surface waters and aquifers and establish controls on the types of activities
which take place in these zones;

(b) Identification and control of major pollution saurces. These include ori-site sewage
discharges, active and inactive landfills, mine tailings aTrd mine drainage among
others;

(¢) Promotion of conservation, environmentally sound cultivation practices, appro-
priate use of fertilizers and pesticides, and proper management of animal
manure and farm effluents to minimize groundwater and surface water conta-
mination;

(d) Prevention of saline intrusion into aquifers through careful management of
abstraction rates and, where appropriate, artificial recharge;

(e) Encouragement and development of technologies for the promotion of waste
minimization, pre-treatment and recycling;

(i Ensuring that resource management and legislation provides for the sustainable
management of groundwater, and promoting the development of national
legislation for protecting groundwater.

Protection of aquatic ecosystems and freshwater living resources

4.14 An integrated approach to environmentally sustainaple management of the
water resources needs ta include protection of aquatic ecosystems and freshwater
living resources as a central goal. Living resources within aquatic ecosystems should be
managed to optimize the benefits for human needs and the long-term sustainability
of the ecosystem. By the year 2000 all countries should put in place strategies for the
environmentally sound management of their freshwater and associated coastal ecosys-
tems; such strategies should consider fisheries, aquaculture, grazing, agricultural
resources and biodiversity. These resources add to the value of water as an economic

ad
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good and in return provide powegful justification for the protection of these ecosys-
tems. These activities should be undertaken by countries according to their capacities,
available resources and needs, and with the support of external suppott agencies, as
appropriate. )

4,15 Recommended actions include:

(a) Planning and implementing environmentally sound management of aquatic and
terrestrial ecosystems including catchment and riparian forests, wetlands, river-
ine floodplains and associated freshwater and estuarine habitats as integral
components of cormnprehensive water resources development;

(b)) Mandating environmental impact assessments for all major projects in basins
considering social, health, economic and ecologital concerns;

(¢ Maintaining, and where appropriate, restoring or enhancing the ecological
productivity and diversity of the wetland ecosystems which are important for
their social, economic and environmental values;

(d) Contracting parties to the Convention on Wetlands of International
Importance Especially as Waterfowl Habitat (RAMSAR Convention) are urged to
apply its provisions in support of the environmentally protective recommenda-
tions identified here and to encourage non-coritracting parties to join in the
convention.

Summary and recommendations

4.16  Water should be managed and developed halistically, in view of critical natural
connections. This means management on a drainage basin basis, including transboundary
basins, to ensure environmental protection and conservation of the natural resources
base. Holistic water management means that all uses, including the conservation and
sustainable use of living resources, are considered when making water-martagement deci-
sions. This objective will be more likely to be achieved if values, ditect and indirect,
obvious and intrinsic, are calculated and the true cost af water is paid by the user. The
payment of the true cost of water is likely to encourage water conservation, efficlenicy and
reuse. As recognized by the recent Mexico Declaration (1991), efficlent water use and the
reuse of waste water are the most cost-effective and environmentally sourid ways to
address water supply needs. The ability-to-pay of the poor urban and rural people should
be considered in pricing water supplies for essential uses.

4.17 A basin approach to water resources planning and management means consider-
ing all sources of pollution, point and nonpoint, including acid deposition and the
leaching of contaminants from the soil into groundwater. It means addressing the connec-
tions between surface water and groundwater. It means considering the relationship
between water quality and water quantity, and between upstream and downstream uses.
And it means protecting and, as appropriate, restoring the chemical, physical and biolog-
ical characteristics of water systems.

4.18  Several approaches, tools and mechanisms are recommended to implement
holistic basin management. As a general approach, preventing pollution through
reduced loadings or better management practices is preferable, both economically and
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environmentally, to cleaning up water resources after they are fouled. Scientific
research, analysis, monitoring, surveillance, predictions and assessments are impor-
tant tools upon which to rely when making management or development decisions.
Environmental, social, health, economic, technical and legal considerations all must
be taken into accournt and applied in an appropriate balance when making manage-
ment decisions and when implementing them.

4.19  Public information, education and participation are ifnportant i)arts of holis-
tic basin management. )

420  While many actions are local or provincial in nature, the ultimate impact on the
environment is global. Accordingly, national leadership, suppotted by international co-
operation in capacity building, training and technology transfer is important. An
assessment of these issues and the global progress on implementing an ertvironmentally
sound basin management approach should be made by the year2000.

4.21  To promote the holistic basin management approach, an action programme for
the environmentally sound integrated management of basins should be established.
Mechanisms within the United Nations system as a whole, as well as multilateral and
bilateral co-operation agencies, should be called upon to support this initiative.
Wherever applicable, existing regional bodies should be enlisted in supporting the
implementation of the proposed initiative in international basins.

5. Water and sustainable urban development and drinking water
supply and sanitation in the urban context

Intfroduction

5.1 Urbanization and industrialization linked with rapid population growth have
been major engines for national economic growth. These tendericies are expected to
continue and, in some countries, to accelerate. Urban domestic and industrial
consumers are using even larger shares of available water resources and are, at the
same time, degrading these resources with their wastes. Urgent actions are required to
improve the effectiveness of use of water resources, if their contribution to human
well-being and productivity is to be sustained.

5.2 The Conference endorses three key strategic principles fpr setting priorities and
choice of action programmies for the use and management of water resources:

. Water should be considered an economic good having a value consistent with its
most valuable potential use; - )

. The above principle necessitates new institutional approaches to the manage-
ment of water resources. Capacity building, especially institutional development,
should therefore receive priority attention;

. In the choice of sectoral priorities for action programmes, relatively more atten-
tion should be given to the management of wastes (reduction, reuse and
recycling, collection, treatment and disposal).
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5.3 To prevent exaggerated expectations about the rate of progress which is possi-
ble in resolving important issues in implementing the above principles, action
programmes should be consistent with realistic apprafsal of the resources available to
implement them, at the same time the international community should mobilize
resources to support the proposed actions. - -

5.4 Six areas of particular concern are discussed in the following sections.

Institutional/legal/management reforms

5.5 Water resources should be managed at the lowest appropriate level by institu-
tions capable of managing water distribution and demand.

5.6 Urban water and sanitation services need to be integrated with land use, hous-
ing and environmental protection. As scarclty increases, water resources have a greater
impact on development planning. Urban water resouice management should, there-
fore, be integrated with all aspects of national and regional planning processes
affecting the region in which the city is sited.

5.7 Financial viability and autonomy of urban water and sewerage agencies
should be encouraged.

5.8 By the year 2000 all countries, appropriate to their capacities, available
resources and needs, and with the support of external support agencies, as appropriate,
should have arrangements for enforcing water and efﬂuent standards which should
reflect the ‘polluter pays’ principle.

5.9 Recommended actions include:

(a) Initiating capacity building programmes to establish institutional and legislative
frameworks for water management and pollution protection, especially for inte-
grated water resources planning and land-use management; developing and
applying regulatory and economic lnstruments, and undertaking monitoring
and surveillance;

(b) Developing institutional frameworks which bring together water utilities, non-
governmental organizations, the private sector and community groups to
exchange views, contribute skills and take decisions on water supply and sanita-

tion projects. Supporting intersectoral planrnng involving relevant sectoral
agencies at all administrative levels;

(¢) Training and retaining staff at all levels with skills in community involvement,
low-cost technologies, and financial management and for undertaking hygiene
education programmes, with a focus an women dnd children;

(d) Undertaking international collaboration and mformatlon exchange in support of
institutional reforms.

Efficlent and equitable cillocation of water resources

5.10  As demand grows and resources diminish, priorities have to be established
which balance health improvement, desires for food security, environmental protection
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and economic growth. The economic, social and environmental priorities to be estab-
lished should take into account the availability and long-term sustainability, of water
resources ensuring, as a top priority, the availability of sufficient, affordable domestic
supplies, providing for meeting the basic needs of the very poor, particularly during
droughts. Charging for water use is essential, and the full cost of any subsidies (includ-
ing opportunity cost) should be public knowledge.

5.11 By the year 2000 planning processes should ensure that water resource and
development objectives are matched, enabling cities to plan on an assured basis.

5.12 Recommended actions include:

(a) Providing technical and financial support at all levels for assessment and moni-
toring to help safeguard the availability and quality of surface and groundwater
resources and reducing pollution load by sector;

(b) Informing public opinion and encouraging Governments to develop priori-
ties according to economic criteria for the allocation of water resources to
achieve long-term sustainability;

(o) Strengthening institutional capacity, especially at the lotal level, and providing
technical support for the introduction and application of water charges and
pollution penalties which reflect the marginal and oppdrtunity cost of water;

(d) Fostering water conservation and recycling through all available means,
including economic and regulatory incentives and technical devices. Providing
incentives for efficient use of water, recycling and pollution reduction;

(¢) Making available affordable supplies for meeting the bas1c needs of the poor who
lack services at present.

Protection against depletion and degradation of water resources

5.13  The costs of providing new water are rising rapidly, while protection, conser-
vation and reuse could enable demands to be met much more ecormomically. To
achieve economic gains, resources need to be protected, and water charges and pollu-
tion penalties have to reflect the true value of water.

5.14  As part of an overall strategy to protect health and the environment and to
make the most economic use of all available water resources, present pollution trends
should be reversed to progressively improve water quality. In this context, develop-
ment funding agencies should take the initiative to encourage the incorporation of a
significant element of environmental improvement in water-related projects.

5.15 Within 10 years, programmes to provide sanitary containment or treatment for
at least 50% of the pollution load (biological oxygen demand) from domestic wastes
should be initiated. By 2015 every country should have achieved river water quality
(varying from location to location) which safeguards supplies for downstream users.

5.16 Recommended actions include:

(@) Using scientifically established guidelines and setting objectives for the protection
of all river systems and groundwater resources; translating the objectives into
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discharge quality and reusing standards for upstream municipal and industrial efflu-
ents; implementing monitoring programmes, supported by enforced legislation and
pricing mechanisms; - -

() Including water consumption and effluent load among the ctiterizi conditioning
the choice/approval and location of new industrial sites or expansions thereof
and establishing standards for effluent quality for existing and new industries;

(c) Improving agricultural, pastoral and forestry practices, including the controlled use ‘
of agro-chemicals, to reduce the degradation and depletion of water resources;

(d) Implementing national programmes to introduce sanitary waste disposal facili-
ties, based on low-cost improvable technologies, and to ensure that investment
in public water supply is accompanied with appropriate investment in the
removal, recycling, safe reuse and d1sposal of municipal wastes and surface water
drainage;

(¢ Increasing environmental awareness through education and public relations
campaigns to stimulate behavioural change to conserve water, combat pollution,
and increase disaster preparedness;

(H Enhancing cross-sectoral information exchan_ge and applied research on
improved recycling techniques, groundwater treatment and protection methods
and surface water drainage to abate runoff pollution.

Enhanced access to water, sanitation and waste disposal

5.17  Accelerated provision of basic water and sanitation services is a prerequisite for
improved health and for sustainable social and econamijc. advancement The poor put
a high priority on the dignity and convenience of clean water and I hyg1en1c sanitation,
reflected in a proven willingness to. pay for reliable services.

5.18  Provision should be made for reliable water, sanitation, solid waste and
drainage services to the urban poor, especially women and children, as a priority
component of national environmental management strategles mvolvmg the private
sector and non-governmental organizations.

5.19 In urban areas, in accordance with national capac‘gties and available resources, and
with assistance from external support agencies, as appropriate, water supply and sanitation
services should be extended with the aim of reducing the number of lacking services at the
end of the International Drinking Water Supply and Sanitation Decade in 1990 to half that
number by the year 2000 and to provide coverage for all by 2015.

5.20 Recommended actions include:

(@) Providing international technical and financial support to develop costed
proposals (including operation and maintenance) for providing services to the
urban poor, and allocating commensuratebudgets,

(b) Ensuring the use of progressive water tariffs that reflect the true cost of providing
and maintaining supplies, including cost-recovery, and encouraging conserva-
tion and minimizing waste. Ensuring charging policies that will enable the very
poor to receive basic services; ’
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(o Evaluating the scope for rehabilitating existing malfunctioning systems as an
alternative to investing in new projects. Ensuring that the technical, institutional
and budgetary requirements for future operation and maintenance are provided
for in the planning, design and implementation phases of new projects.
Establishing preventive maintenance schedules, leak detection programmes, and
regular quality surveillance. Developing guidelines arid’ monitormg the achieve-
ment of sustainable water and sanitation services; T

(d) Encouraging local water associations and water committees to manage commu-
nity water supply and sanitation systems;

(e)  Developing reduced-cost sewerage systems for low-income settlements and making
low-cost water supply and sanitation technology chaicestavallable in all countries.

Health Impacts from urban water resource management

5.21 Contaminated and unreliable water supplies pose high risks of a variety of
preventable communicable diseases. Medium- and long-term-plans for environmental
sanitation should be established by 1995 to ensure permaneént protection of vulnera-
ble groups against disease risks, especially cholera. Consideration should be given to
the creation of an international fund to respond to health hazard emergencies.

5.22 Recommended actions include:

(a) Providing international technical and financial support for the design and
implementation of water supply and sanitation programmes to develop national
inventories and address environmental health issues of vulnerable groups;

(b) Strengthening the monitoring and reconmnaissance capabilities of water authori-
ties to identify health risks, including those arising from the gathering of people,
and to implement multisectoral rapld-response interventlons such as those deal-
ing with epidemics;

(c) Developing policies and an international clearing-house for information, educa-
tion and communications. Promoting public education on improved domestic
disinfection systems suitable for use with low-cost. water supply and sanitation
technologies, involving the participation of grass-roat organizations. .

Resource mobillzation

5.23  Unless the twin problems of water scarcity and pollution are tackled urgently
and effectively, the cost of water will become an overriding constraint on national
economic growth. Investments in urban water and waste management should be
commensurate with the major contributions cities make to economic growth.

5.24  The willingness of unserved populations to contribute should be harnessed ta
invest in reliable services. Tariffs should be ernployed to ensure adequate cost recovery
for upkeep and extension of services. E

5.25 Recommended actions include:

(@) Undertaking a global programme to promote public information and communica-
tion campaigns to mobilize support for achieving sustainable urban development,

%
2
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emphasizing the extent to which this is threatened by current trends. There is a
need for realistic pricing, and for increased investment in water resource protection
and pollution prevention;

(b) Providing technical support and building capacities to ensure financial viability,
community involvement and decision-making, including the participation
of women, in investments, reducing unaccounted-for water and taking full advan-
tage of recycling opportunities in municipal waste water and solid waste disposal;

(¢) Undertaking applied research to extend economic evaluation techniques to
include environmental considerations in full.

6. Water for sustainable food production and rural development
and drinking water supply and sanitation in the rural context

Introduction

6.1 For many developing countries, agriculture remains the dominant economic
sector and the majority of their population is rural. While the rural population will
grow in absolute terms, it will not only have to meet its own rising food requirements
but additionally it will have to feed a rapidly increasing urban population. Meeting the
basic needs of the rural populations, namely: drinking water, food, shelter, clothing,
sanitation and primary health care, and the environmentally sustainable transforma-
tion of the subsistence agriculture to a productive and economically viable venture is
the basis of rural development.

Principles

6.2 The key strategic principles for holistic and integrated environmentally sound
management of water resources in the rural context are:

(@) Water should be regarded as a finite resource that has an economic value with
significant social implications;

(b) Local communities must participate in all phases of water management ensuring
the full involvemerit of women in view of their crucial role in the practical day-
to-day supply, management and use of water;

(c) Water-resource management must be developed within a comprehensive set of
policies for human health; food production, preservation and distribution;
disaster mitigation plans; environmental pratection and conservation of the
natural resource base; o -

(d) The need to recognize and actively support the role of rural populations with
particular emphasis on women, given their role in feeding the world’s population
and protecting 1ts environment.

Integrated rural water management

6.3 In order to meet the basic needs of the rural populations, water development
and management will have to be considered in an integrated manner. This integrated



34 international conference on water and the environment

approach has to consider sustainable development programmes, including institu-
tional and human resources development, protection of the environment and
preservation of food supplies.

Legisiation and institutional arrangements

6.4 The adoption of more efficient water use, protection of water quality from
pollution by agricultural chemicals and other contaminating materials, and establish-
ment of clearly defined property rights and obligations require the introduction of
appropriate legal instruments at local and national levels. Given the need to address
multi-sectoral problems related to water use at the rural level, inter-institutional link-
ages will need to be established. Strengthening the capacity of institutions to
administer the legal, economic and monitoring functions is essential.

Issues and strategies

Efficlent and rafional allocation of water: quality and quantity

6.5 A major part of the available fresh water,in the future, will be taken up to
supplement rainfall for agricultural production. This is to meet the needs for food,
fuel, fodder, fibre and timber of a rapidly growing population, especially in the devel-
oping countries. At the same time, the demands for good quality water for drinking
and sanitation and for industrial use are rising sharply, especially in the rapidly grow-
ing urban areas. Safeguarding good quality water is moreoveér necessary for fisheries
and aquaculture, the maintenance of valuable natural ecosystems and environmental
protection in general.

6.6 This combination of increasing demands on finite freshwater resources make
them ever scarcer. It calls for a more efficient use of resources, specially in the agricul-
tural sector, and a rational allocation between the various demand sectors. The main
strategies should ensure that water users realize the scarcity value of the resource and
incentives to promote this must be established. Measures would include demand
management in the form of charging systems for efficient and just use of water; cost-
recovery policies to provide secure, sustained, efficient operations and maintenance of
water supply systems; education and public infarmation programmes; and legal enti-
tlements for access to water resources. Such measures will have to be introduced with
due consideration of the cultural, social and ecological values of water. Simultaneously
priority should be given to meeting the basic needs of the poot, including drinking
water and small-scale agriculture. Prerequisites to resolving the competing demands
are: comprehensive resource inventory and evaluation of existing land and water
needs; the promotion of water storage and saving devices; and sound water use at
watershed and village levels.

6.7 The quality of fresh water is declining in many parts of the world due to human
induced land degradation, salinization, and pollution by chemical compounds and
elements. The main strategy to combat this is arresting the problem at its source,
through incentives and regulations for environmentally sound soil and water conserva-
tion measures. Close monitoring of all waste disposals and contaminations is required as
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well as application of appropriate legal and administrative controls and the establish-
ment of requirements for polluters to cover the cost of recovery of the water quality. To
prevent losses in quantity and quality of agricultural produce, and protect human
health, water quality standards for agricultural, drinking and sanitation uses should be
set and appropriate mechanisms put in place for their effective implementation.

Water for sustainable agriculture

6.8 In many parts of the world, water-use efficiencies are low both at irrigation scheme
level and at farm level. This has been the primary cause of waterlogging and salinization of
irrigated lands, water losses, water-borne diseases and environmental degradation. The
major strategies consist of: introduction of cost-recovery mechanisms; demand
management; close monitoring of irrigation system performance and water manage-
ment at the field level; improvements to irrigation and on-farm infrastructures; and
promotion of adaptive technological research and development as well as the dissem-
ination of results. Additionally, irrigation institutions including water-users
associations will have to be strengthened.

6.9 Flooding, lack of adequate drainage, poor operdtion and maintenance of irri-
gation schemes, and inefficient water applications at the farm level have contributed
to surface water stagnation, waterlogging and salinization of many irrigated lands and
low-lying areas. They have resulted in not only loss in productivity of agricultural
lands but also deterjoration of the environment. The primary strategy consists of the
reduction of the sources of excess water and provision of artificial drainage in existing
wet croplands when necessary. It should be re-inforced by the introduction of efficient
pricing and cost-recovery mechanisms. Flood and rain waters causing temporary
ponding on extensive plains can be contained for subsequent dry-season crop growth.

6.10 Improvement of rainfed agriculture by small-scale water programmes includ-
ing collective well-irrigation systems, small reservoir or tank irrigation schemes,
multipurpose water harvesting projects, village drinking water supply and community
garden programmes can fulfil many rural community needs and are sustainable. This
may include diverting and storing of temporary excesses of rain waters and their
subsequent use. The primary strategy consists of providing incentives, technical and
institutional support to local communities to develop and manage water resources to
meet their multiple needs.

6.11  Flood recession agriculture is a primary source of food supply on many major
flood plains, its value in meeting the basic needs of the rural poor should therefore be
given special recognition when considering management of basin resources. Due
consideration should be given to maintaining minimum water flows downstream
when designing water-management schemes.

6.12  Lack of good quality water limits livestock production under grazing and
rangeland conditions. Solutions call for integrated land and water-use strategies for the
semi-arid areas to be developed in close co-operation with pastoralist populations and
based on clearly defined property rights. The strategy consists of providing appropri-
ately spaced and reliable watering points and grazing lands within sustainable land use
systems. Livestock production is also the cause of water contamination because of
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improper waste management in high livestock density zones. Leaching into aquifers is
to be reduced through better integration of livestock and crop production. Where live-
stock is one among competing users of a limited water supply, the opportunity value
of the water in question must be established to assist in determining the efficient and
equitable allocation of water.

6.13 Inland water fisheries should be managed to optimize the yield of aquatic
food organisms through conservation of water quality and quantity and functional
morphology of inland aquatic systems. Aquaculture should be promoted as a compo-
nent of integrated farming systems. At the same time, aquaculture development and
coastal fisheries will need to be guided to protect the quality of aquatic systems and
the environment. The major strategy consists of promoting inland fisheries and aqua-
culture within the framework of national and international water resources planning
and management. In the context of competing uses for water the opportunity value
should be applied as in the case of water for livestock.

Providing water supply and sanitation for the unserved rural poor

6.14  Quite a significant rural population remains without reasonable access to safe
drinking water and sanitation at the end of the International Drinking Water Supply and
Sanitation Decade. There is a need to find means of encouraging rural communities to
undertake local development initiatives with the resources available to them. The major
strategies are: establishing national policies and budget priorities with regard to increasing
service coverage; promoting appropriate technologies; introduction of suitable cost recov-
ery mechanisms, taking into account efficiency and equity through demand management
mechanisms; promoting community ownership and rights to water supply and sanitation
facilities; and establishing monitoring and evaluation systems.

6.15 Insufficient funds, insufficient trained manpower, poor operation and main-
tenance of systems and lack of community participation were identified as constraints
to sustainable water supply and sanitation services in rural areas. Lack of knowledge
on health consequences of unhygienic services contributes. to poor performance of
water supply and sanitation systems after comumissioning. The major strategy consists
of strengthening the rural water supply and sanitation sector with emphasis on insti-
tutional development, efficient management and an appropriate framework for
financing of the services. )

6.16 Inadequate water supply and sanitation often results in a broad range of
health problems including diarrhoea, schistosomiasis, and guinea worm infection. In
addition, inappropriate water storage in and around houses and village ponds and irri-
gation and drainage canals may serve as breeding sites of vector mosquitoes that cause
dengue and malaria. The strategy consists of hygiene education and elimination of
transmission foci; adoption of appropriate technologies for water treatment; and wide-
scale adoption of environmental management measures to control disease vectors.

Capacity building

6.17  There is an urgent need for developing nations to build their own long-term
capacities for integrated management of rural resources that support their communi-
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ties. The major strategy consists of the creation of policy and legal frameworks, the
development and strengthening of institutions, the dissemination of hydrological and
other data bases, the promotion of community part1c1pat10n and the training of
human resources, all on a continuing basis. :

6.18 The actions at local, provincial, national and international levels will require
an institutional framework, mechanisms for co-ordination within a country and
between countries and the United Nations system of orgamzatlons and donor and
financing agencies.

Actlons required to meet the challenges

6.19  According to one set of projections the global population is expected to reach
8 billion by the year 2020. The consequent dramatic growth in food demand and the
pressures upon the natural resource base pose an endrmous challenge to the rural
sector. The latter will not only have to substantially increase food production, but
being the major user of water resources, it will have to release freshwater resources to
meet increasing demands for domestic, industrial and ecosystem management
purposes. Additionally the rural sector will have to significantly contribute to the
conservation of the natutral resource base.

6.20 Recommended actions include;

(a) Strengthening national capacities to plan, implement, and monitor integrated
water management programmes. The major strategy is to create policy and legal
frameworks on a patticipatory basis, as well as develop and strengthen institu-
tions at all levels. This should be accomplished with emphasis on community
participation and human resource development, taking into consideration the
full involvement of women who constitute a substantial number of the world’s
farmers;

(b) Resolving competing demands on water resources through the application of
appropriate economic, legal and institutional mechanisms. This objective is
achievable through: better integration of water use within the framework of over-
all national economic, agricultural and environmental policies and adoption of
demand management strategies, ranging from appropriate pricing policies to
implementation of relevant legal frameworks and entitlements supported by the
widespread introduction of water saving technologies;

() Promoting and actively supporting water conservation and water-use efficiency
in agriculture with the objective of making more water available for domestic
and industrial use as well as for ecosystem management;

(d) Actively promoting the use of participatory mechanisms for involving communi-
ties, with emphasis on the role of women, in the planning and implementation
of programmes for agricultural water use, water conservation, and water supply
and sanitation;

(¢) Introducing and actively using baseline assessmerts, selection of readily
measurable indicators, effective monitoring mechanisms during project imple-
mentation and evaluation of achievements against set objectives;
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(i Meeting the food needs of 8 billion people by 2020 through substantial increase
of efficiency of water use in existing irrigation schemes, maximizing water
conservation in new irrigation schemes and improving drainage in wet and
saline croplands. Increased water-use efficiencies must additionally be sought in
rain-fed agriculture through effective measures, including flood management
and drought mitigation. The enhancement of food delivety by the rural sector
should be complemented by other measures, including widespread introduction
of drought resistant crops, insect and rodent control, effective storage and trans-
portation;

(g) Activating mechanisms to provide rural populations with better access to essen-
tial technical and environmental information, in order to strengthen their role
in decision-making processes; '

(h) Adjusting agricultural land-use practices and improving rural sanitation and
community and industrial waste disposal to ensure the protection of ground-
water and surface water including coastal seas;

() Implementing on a large scale appropriate mechanisnis for sustainable service
coverage of water supply and sanitation developed during the International
Drinking Water Supply and Sanitation Decade to provide universal access;

() Consideration of health consequences in all water-resource programmes in order
to enhance social and economic development;

(k) Ensuring that, by the year 2000, all countries and rural communities, according
to their capacities and available resources and with assistance from external
support agencies as appropriate, will: ’

(i) Have agricultural and water-resource systems so that, through local produc-
tion and commodity trading, they will have access to sufficient food to
meet their basic nutritional needs;

(i) Have access to safe water in sufficient quantities and adequate sanitation to
meet their health needs and maintain the essential qualities of their local
environments;

(iii) Develop their water-resource systems only as components of comprehen-
sive integrated programmes designed to provide for long-term sustainment
of human welfare and the careful management of natural ecosystems.

7. Mechanisms for implementation and co-ordination at interna-
tional, national and local ievels

Appropriate levels of management

7.1 Centralized and sectoral (top down) approaches to water resources develop-
ment and management have often proved insufficient to solve local water
management problems. The role of governments needs to change to ensure a more
active participation of people and local institutions, public and private. The levels at
which effective management decisions can be taken and problems can be solved vary
from country to country, as do the relative roles of institutions in the administrative

4
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(socio-political) and hydrological (catchment/river basin) structures. The fundamental
principle remains however that, in any given situation, water resources should be
managed at the lowest appropriate levels. The need for integration of sustainable water
management with land-use management, preservation of the environment and the
reconciliation with other sector interests has to be recognized. In particular, the needs
of human settlements, agriculture and industry have to be managed and based on a
balanced consideration of the total needs of people and the environment.

Mechanisms af the naticnatl level

7.2 While the principle of the management of the resource at the lowest appropri-
ate level requires a decentralized approach to water management, such an approach
would fail if it were to operate in an institutional vacuum. There is a need for institu-
tional arrangements at the national level, such as a national water authority, capable
of defining priorities, policy directions, targets and, where appropriate, prescribing
standards. The term ‘authority’ is used in this context to reflect its function of facilitat-
ing the implementation of water resources development and conservation activities
and a system of checks and balances to safeguard public and national interests and to
promote improved management.

7.3 The most pivotal and complex function of a national authority lies in the
establishment of effective integration of the overall socio-economic and environmen-
tal decision-making process with the formulation of water resources policies and
programmes. Similar linkages are required in order to canserve ecosystems and devel-
opment needs on a sustainable basis. Such an authority may also provide an enabling
environment for local resource mobilization and the flow of financial resources and
the co-ordination of external support. Other functions of a national authority could be
concerned with the co-ordination and management of data, including national moni-
toring networks, the formulation of a regulatory framework, the facilitation of
technology transfer, the support of human resources development, the promotion of
sustainable water management and full public participation in all aspects of water.

7.4 The national authority provides the necessary support for river and lake basin
authorities or committees with responsibility for the integrated management of the
water resources in the basin. At the very least, a central authority needs to provide a
system of linkages between existing organizations dealing with water resources, with a
view to harmonizing approaches and policies. In the case of federated countries,
parallel states or provincial authorities may be needed to perform related functions
falling under the jurisdiction of states or provinces.

7.5 Recommended actions to include:
(a) Assessing current organizational arrangements as part of national action plans for
sustainable development;

(b) Establishing and strengthening national water authorities and river basin entities
as required;

(c) Supporting and strengthening further development of water legislation and insti-
tutional mechanisms for the co-ordinated management of water resources to
ensure sustainable development.
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Transboundary basins

7.6 The most appropriate geographical entity for the planning and management
of water resources is the basin, including its surface water and groundwater. Ideally,
the effective integrated planning and development of transboundary river or lake
basins has similar institutional requirements as in the case of a basin entirely within
one country and should be based on the same principles. The essential function of
existing international basin organizations is one of reconciling and harmonizing the
interests of riparian countries, monitoring water quantity and quality, development of
concerted action programmes, exchange of information, and enforcing agreements.
As regards transboundary groundwater basins, exploitation of such aquifers should
take into account the safe yield of the live aquifers while developing principles for the
control of pollution.

7.7 Recommended actions to be taken by Governments include:

(@) Evaluating the experience gained with existing transboundary basin water
authorities, committees and commissjons;

(b) Supporting the further development of legal principles and institutional mech-
anisms for the co-ordination of water management within transboundary basins;

() Promoting the co-operation of riparian countries within a transboundary basin
in the establishment of appropriate legal, 1nst1tut10na1 and operational
mechanisms.

International implementation mechanisms

7.8 Regional and global dimensions of water problems are rapidly growing in
importance. Water resources are coming under increasing stress with the growth of
populations, while water is now recognized as the central component of global ecosys-
tems and of the climate system. This requires the strengthening and development of
a framework for the formulation of international water-related monitoring,
programmes, policies and strategies. Such a framework must ensure that water prob-
lems are considered in the wider context of environmental and sustainable
development issues.

7.9 Recommended actions include:

(a) The strengthening of existing regional mechanisms of a continental and sub-
continental scale in order to harmonize policies, strategies and programmes, and
similar mechanisms should be implemented in other regions as well, as needs
arise;

(b) The promotion of co-operation on a regional basis for.the exchange of experi-
ence in the protection and use of transboundary waters including legal
mechanisms and institutions;

(¢) Review of the functions and capacities of intergovernmental bodies, including
United Nations institutions, regional and sub-regional organizations and non-
governmental organizations; identify key needs not adequately addressed by
these bodies; and make concrete proposals for strengthening intergovernmental
bodies and further improving co-ordination with Member States;
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(d) The United Nations Conferenceé on Environment and Development and its Earth
Charter should reflect the principles required for development, use, conservation
and protection of water resources and aquatic ecosystems especially in their interna-
tional aspects;

(¢) Adequate international exchange of data on the components of the water cycle
in terms of quantity and quality should be promoted, through established inter-
national programmes for such exchange and the use of international data
centres, and supported by regulations undermternauanal law specifying mutual
obligations and rules of procedure; -

(H Countries should ensure that effective flood and drought warning and prepared-
ness systems are part of national sustainable develoapment plans, within the
framework of the International Decade for Natural Disaster Reduction;

() International co-operation should be strengthened to expand national financing
of environmentally sound and socially responsible water activities.

Global co-ordination

7.10 At present, international arrangements are lacking for theeffective co-ordina-

tion of global freshwater activities by multilateral, bilateral, and non-governmental
organizations. A major problem is the lack of linkages between the community of
external support agencies, governments and norm-governmerital orgamzatlons which -
deal with water resources co-otdination and facilitation:

7.11  Suitable arrangements should address the following key needs:

. Raising the global profile of freshwater issues and maintaining that profile in the
period after the United Nations Conference on Environment and Development,
with a view to ensuring sustained global comrnltrnent to addressing freshwater
problems; -

. Improving opportunities for co-ordination of water programmes, parlicularly
those of the external support agencies (bilateral and multilateral);

. Providing a forum to encourage dialogue and confiderice-building measures
regarding transboundary issues among riparian countries;

. Facilitating discussions and the development aof:-recommendations, based on
shared experience in areas related to water management, such as legislation,
research and development, and technology transfer;

. Reviewing progress in the implementation of the freshwater programme areas of
Agenda 21.

7.12  The following specific actions are recommended: -

(a) Strengthening United Natians institutions such as the ECOSOC. Committee on
Natural Resources and enhancing interagericy cg-ordination through mecha-
nisms such as the Intersecretariat Group for Water Resources;
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(b) Supporting the establishment of a facilitating mechanism, such as a world water
forum or council, by which water specialists in various constituencies such as
governmernts, international bodies, non-govetrimerital orgamzatlons and private
sector bodies could co-operate.

8. Options for follow-up

8.1 A number of recommendations to improve management of water in an envi-
ronmental context and as a key element of sustainable development have been made
in the earlier sections of this report. These recommendations and the analysis will go
forward to the Preparatory Committee for the United Nations Conference on
Environment and Development (UNCED), the ‘Earth Sumunit’, in Rio de Janeiro, June
1992. The UNCED preparatory process has already developed a draft programme on
water and environment which will be modified in the light of the Dublin Statement
and Conference Report. The Earth Charter and Agenda 21 which will be discussed at
UNCED will contain a number of calls for action on water and environment at
national, regional and international levels.

8.2 Experience with the Mar del Plata Action Plan (UN Water Canference, 1977) has
shown that procedures and mechanisms for follow-up to ensure progress on the required
action are essential to achieve the defined goals. The Dublin Conference urges that
UNCED ensures a strong follow-up process for all matters covered by Agenda 21.

8.3 Unlike many other sectors, there is no global intergovernmental organization
that could be logically charged with taking a comprehensive overview of progress on
water-related aspects of Agenda 21. With this in mind the Dublin Conference consid-
ered possibilities for an UNCED water follow-up. The first need is to strengthen
existing United Nations institutions, such as the Committee on Natural Resources of
ECOSOC and the Intersecretariat Group for Water Resources. However, neither mech-
anism provides for involvement of all interested governmerits together with private
sector groups, so important in water management issues. In addition to strengthening
United Nations bodies and to provide for a wider sector involvement, one option is
the establishment of a more comprehensive world water forum or council, similar to
the existing Collaborative Council on Water Supply and Sanitation, to which govern-
ments, international and regional bodies, non- governme‘ntal orgamzauons and
private sector badies could adhere.

8.4 Which of these options or other mechanisms are adopted by UNCED depends
to a considerable extent on the more general follow-up mechanisms adopted by the
Earth Summit. The Dublin Conferente urges that any such follow-up mechanisms or
arrangements provide specifically for appropriate periodic reviews by a competent
body of progress on water-related issues of Agenda 21.

8.5 At the national level, governments are urged to consider, after the Unijted
Nations Conference on Environment and Development, assigning to an appropriate
national body the task of following the implementation and reviewing progress or1
the water-related issues of Agenda 21. Such bodies should work in close collaboration
with external support agencies operdting in the courntries.
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8.6 At both national and international levels the first major assessment to identify
progress in water-related issues should be undertaken by the year 2000. ’

8.7 The Conference recognizes the need for mobilizing resoutces from all sources
for the vital work outlined in its report and urges UNCED to ensure that the water-
related issues are taken into consideration in funding the implementation of
Agenda 21. ’

8.8 The Conference participants urge all governments to study carefully the above
recommendations and to translate them into urgent action programmes for WATER
AND SUSTAINABLE DEVELOPMENT. i I ' '
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09.30-11.00
11.00-12.30

- 13.00-14.00

14.30-18.30

14.30-18.30"

10.00-12.30

14.30-17.30

20.30

10.00-12.30

13.00-14.00
14.30-17.30

Participants' registration,
at Burlington Hotel
Press Conference

~ Opening ceremony and Cultural

Programme P

Operiing femarks by the Minister

- for the Environment
" Election of Chairpersons and

Rapporteurs ’ '
Plepary sessionts 1 & 2 (Keynote Papers)

Plenary sessions 3 & 4 (Keynote Papers)

Adxmmstratwe se&smn

Working Group sessions A, C,E
Working Group sessions B, D, F

State Reception at Dublin Castle

Working Group sessions A, C, E
Working Group sessions B, D F
Press Conférence - - .

Exhibition at Dublin Castle
continues until Saturday 1 February

Poster sessmns at Dublm Castle
Working G;oup ‘of the Whaole
Working Group of the Whole
Excursions

State Dinner at Burlington Hotel
Adoption af Dublin Statement

Press Conférence
Adoption of Report of Conference

“Closing Ceremony
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