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RECOMMENDATIONS

A. Aasessment of water resources

1. In most countries there are serious inadequacies in the availability of data
on water resources, particularly in relation *°  ground water and water quality.
Hitherto, relatively little importance has been attached to its systematic
measurement. The processing and compilation of data have also been seriously
neglected.

2. TO IMPROVE THE MANAGEMENT OF WATER RESOURCES, GREATER KNOWLEDGE ABOUT THEIR
QUANTITY AND QUALITY IS NEEDED. REGULAR AND SYSTEMATIC COLLECTION OF
HYDROMETEOROLOGICAL, HYDROLOGICAL AND HYDROGEOLOGICAL DATA NEEDS TO BE PROMOTED
AND BE ACCOMPANIED BY A SYSTEM FOR PROCESSING QUANTITATIVE AND QUALITATIVE
INFORMATION FOR VARIOUS TYPES OF WATER BODIES. THE DATA SHOULD BE USED TO
ESTIMATE AVAILABLE PRECIPITATION, SURFACE-WATER AND GROUND-WATER RESOURCES AND
THE POTENTIALS FOR AUGMENTING THESE RESOURCES. COUNTRIES SHOULD REVIEW, STRENGTHEN
AND CO-ORDINATE ARRANGEMENTS FOR THE COLLECTION OF BASIC DATA. NETWORK DENSITIES
SHOULD BE IMPROVED; MECHANISMS FOR DATA COLLECTION, PROCESSING AND PUBLICATION
AND ARRANGEMENT FOR MONITORING WATER QUALITY SHOULD BE REINFORCED.

3. To this end, it is recommended that countries should:

(a) Establish a national body with comprehensive responsibilities for
water-resources data, or allocate existing functions in a more co-ordinated way,
and establish data banks for the systematic collection, processing, storage and
dissemination of data in agreed formats and at specified intervals of time;

(b) Expand and extend the network of hydrological and meteorological stations,
taking a long-term view of future needs, following as far as possible the
recommendations of the United Nations specialized agencies on standardization of
instruments and techniques and comparability of data, and use existing
meteorological and hydrological data series for the study of seasonal and annual
fluctuations in climate and water resources. Such analysis could also be used in
the planning and design of networks;

(c) Establish observation networks and strengthen existing systems and
facilities for measurements and recording fluctuations in ground-water quality and
level; organize the collection of all existing data on ground water (borehole logs,
geological structure, and hydrogeological characteristics, etc.) systematically
index such data, and attempt a quantitative assessment so as to determine the
present status of and gaps in knowledge; increase the serach for, and determination
of, the variables of aquifers, with an evaluation of their potential and the
possibilities of recharge;

uenerai note. Many recommendations for action contain references to national
or country action, organization, policies and legislation. A number of countries
with federal systems of government interpret such recommendations in the light of
their constitutional division of responsibilities. Actions, organization, policies
and legislation in these countreis accrodingly will be taken at the appropriate
level of government.
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(d) Standarize and organize as far as possible the processing and
publication of data so as to keep the statistics up to date and take advantage of
the observations made in stations operated by different institutions;

(e) Include consideration of diseases associated with water as an integral
part of water assessments and the consideration of the interrelationships of water
quality, quantity and related land use;

(f) Make periodic assessments of surface- and ground-water resources,
including rainfall, evaporation and run-off, lakes, lagoons, glaciers and
snowfields, both for individual basins and at the national level, in order to
determine a programme of investigation for the future in relation to development
needs; intensify programmes already under way and formulate new programmes
wherever needed;

(g) Provide the means for national mechanisms so established to use, as
appropriate, modern technologies (remote sensing, nuclear methods, geophysical
techniques, analogue and mathematical models) in collecting, retrieving and
processing data on the quantity or quality of water resources; manual data-
processing methods may still satisfy the simple requirements of small collections,
although it may be necessary to introduce various degrees of automation, ranging
from small punch-card machines to large electronic computing systems;

(h) Standardize measurement techniques and instruments, and automate
stations as appropriate; reference should be made to international standards and
recommendations adopted by Governments through various international organizations;

(i) Support and promote national contributions to regional and international
programmes on hydrological studies (e.g. the International Hydrological Programme
and Operational Hydrological Programme);

(j) Co-operate in the co-ordination, collection and exchange of relevant
data in the case of shared resources;

(k) Appropriate substantially increased financial resources for activities
related to water resources assessment and to establish or strengthen related
institutions and services as necessary; .

(l) Establish or strengthen training programmes and facilities for
meteorologists, hydrologists and hydrogeologists at professional and subprofessional
levels;

(m) Prepare an inventory of mineral and thermal waters in countries possessing
auch resources with a view to studying and developing their industrial potential
as well as their use as spas;

(n) Develop methods for the estimation of available water resources using
aerological observations for the computation of the atmospheric water budget in
large river basins, rivers and continents;
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(0) Provide for the studying and analysing of hydrological data on surface
and ground water by multidiseiplinary teams so as to make adequate information
available for planning purposes;

(p) Include the development of forecasting methods in quantitative and
qualitative assessment! especially in the developing countries;

(q) Include effective decision-making methods in the management of water
quality, based on techniques of natural quality regulation that have been proved
in practice;

(r) Take specific national characteristics and conditions into account in
different countries in assessing water quality and establishing water-quality
criteria.

k. International organizations and other supporting bodies should, as appropriate,
and on request, take the following action:

(a) Surface water

(1) Offer technical assistance, at the request of interested Governments, to
review the adequacy of existing networks and make available the use of
advanced techniques such as remote sensing;

(ii) Offer technical assistance, including personnel, funds, equipment and
training, to strengthen the networks and to establish laboratories
for comprehensive water analysis;

(iii) Offer assistance and facilities for the establishment of data banks,
processing and periodic publication of data by modern methods of
electronic data processing, archiving and retrieval;

(iv) Help in making qualitative and quantitative assessments of surface-water
resources, both gross and economically usable quantities, for different
sectoral uses;

(v) Strengthen, in general, technical assistance programmes for the
development of integrated national data systems.

(b) Ground water

(i) Offer assistance for the establishment or strengthening of observational
networks for recording quantitative and qualitative characteristics
of ground-water resources;

(ii) Offer assistance for the establishment of ground-water data banVn and
for reviewing the studies, locating gaps and formulating programmes of
future investigations and prospection;
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(iii) Offer help, including personnel and equipment, to make available the
use of advanced techniques, such as geophysical methods, nuclear
techniques, mathematical models, etc.

(c) Snow *M»d ice

Advise on international standards and the establishment of observation
networks regarding snow and ice in order to permit international
exchange of this information, especially concerning international
rivers.
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B. Water use and efficiency

5. In many areas of the world, water is wasted or used in excess of actual needs.
Often water is not used efficiently for agricultural purposes owing to losses in
transit> unsuitable irrigation systems or lack of institutional co-ordination.
Since irrigation is the principal water user in a great many countries, and since
water and land capable of being cultivated are becoming increasingly scarce, there
is a special need to achieve greater efficiency in the use of both these resources.
At the same time, there is an imperative need in some regions to increase total
agricultural production and productivity in order to increase food production.
Furthermore, a large portion of the world's population does not have reasonable
access to safe water supply and lacks hygienic waste-disposal facilities. In
urban and industrial areas, the provision of adequate facilities and services for
treatment of wastes generally lags behind the provision of water supplies, with
consequent problems in water-quality management. In many parts of the world only
a small part of the potential for hydroelectric power generation has been developed,
even though the utilization of these resources may, in many cases, be very
attractive as a result of the world energy situation. The growth of population
also calls for ever larger areas for recreation and fisheries. In many regions,
rivers also constitute one of the main means of communication and the potential
for inland water transport should be developed. The value of inland water
resources for food production should be recognized as important to protein supply.

Instruments to improve the efficiency of water use

6. Since water is a limited and valuable resource and since its development
requires high investment, its use must be efficient and must secure the highest
possible level of national welfare.

7. EFFECTIVE LEGISLATION SHOULD BE FRAMED TO PROMOTE THE EFFICIENT AND EQUITABLE
USE AND PROTECTION OF WATER AND WATER-RELATED ECOSYSTEMS. PRICING AND OTHER
ECONOMIC INCENTIVES SHOULD BE USED TO PROMOTE THE EFFICIENT AND EQUITABLE USE
OF WATER.

8. To this end it is recommended that national institutions for water resource
management should:

*• (a) Carry out research studies on the actual and potential quantities of
water to be used by the various sectors, and encourage effective application of
the results of these studies;

(b) Create incentives for increasing the efficiency of water use, such as
financiel assistance by Governments or credits for the adoption of new
technologies, and introduce where appropriate scales of charges that reflect
the real economic cost of water or that rationalize subsidies within the
framework of a sound water policy;

(c) Evolve appropriate procedures for economic methods of reusing and
recycling water, and where relevant introduce dual water systems for drinking
and other uses;

- 9 -



(d) Enforce clear punitive arrangements to encourage the reduction or
elimination of contaminant discharges which do not conform to standards, and
provide adequate powers of applying, deterrents and punishments;

(e) Promote, and develop by means of suitable incentives and appropriate
policies, the efficiency of waste-water purification systems and the adoption of
less polluting technologies;

(f) Take measures to encourage the use in productive activities of
technologies which consume little water or which reuse it;

(g) Because water is a valuable rnd scarce resource deliberate administrative
policies should be established, such as measuring supplies, licensing diversions,
charging for water and penalizing wasteful and polluting acts;

(h) Encourage the use of associations of water users or other local
community organizations to instil a collective responsibility in the decision-
making process for the programming, financing and care in the use of water;

(i) Use school programmes and all public media to disseminate information
concerning proper water use practices.

Efficiency and efficacy in regulation and distribution of the resources

9- NATIONAL MECHANISMS FOR THE MANAGEMENT OF WATER RESOURCES SHOULD APPLY THE
BEST MEASURES TO IMPROVE THE EXISTING SYSTEMS AND THE BEST AVAILABLE TECHNIQUES
FOR PLANNING AND DESIGN OF CONSERVATION AND DISTRIBUTION SYSTEMS IN THE MOST
EFFICIENT WAY AND SHOULD EQUALLY ATTEND TO PROPER MAINTENANCE, CONTROL AT THE
REGIONAL, NATIONAL AND FARM LEVEL AND OPERATION OF DELIVERY SYSTEMS TO INCREASE
EFFICIENCY.

10. To this end, it is recommended that:

(a) Measures be taken to utilize ground-water aquifers in the form of
collective and integrated systems, whenever possible and useful, taking into
account the regulation and use of surface-water resources. This will provide an
opportunity to exploit the ground-water aquifers to their physical limits, to
protect spring and ground water from overdraught and salinity, as well as to ensure
proper sharing of the resources;

(b) Studies should explore the potential of ground-water basins, the use of
aquifers as storage and distribution systems, and the conjunctive use of surface
and subsurface resources to maximize efficacy and efficiency;

(c) Systems analysis and modelling techniques should be applied to improve
efficiency and efficacy in storage operation and distribution systems;

(d) Studies should explore further the possibility of effecting interbasin
transfers of water; special attention should be given to environmental impact
studies;

- 10 -



(e) Measures should be taken to ensure systematic planning of the
distribution of water among the various users as a prerequisite for full and
rational utilization of the volume of vater available for exploitation;

(f) Programmes should be strengthened for the dissemination of existing
information and experience;

(g) Studies should explore the extent to which new effluents generated from
new demands will effectively reduce the scale of projected resource development.

Measurement and projections of water demand

11. In many countries no systematic measurements are being made for planning
purposes concerning the use and comsumption of water by sectors. The absence of
this information has hampered the use of more sophisticated methods of estimating
future requirements. Where projections have been made they have not been based
on uniform norms or comparable methodologies.

12. IN ORDER TO PROJECT FUTURE WATER NEEDS IT IS DESIRABLE TO HAVE DATA ON USE
AND CONSUMPTION AND QUALITY BY TYPE OF USER AND ALSO THE INFORMATION NECESSARY TO
ESTIMATE THE EFFECT OF THE APPLICATION OF DIFFERENT POLICY INSTRUMENTS (TARIFFS,
TAXES, ETC.) IN INFLUENCING THE VARIOUS AREAS OF DEMAND. THE DEMAND FOR WATER
FOR DIFFERENT PURPOSES SHOULD BE ESTIMATED AT DIFFERENT PERIODS OF TIME IN
CONFORMITY WITH NATIONAL DEVELOPMENT GOALS TO PROVIDE THE BASIS AND THE PERSPECTIVE
FOR THE PLANNED DEVELOPMENT OF AVAILABLE WATER RESOURCES.

13. To this end, it is recommended that national bodies responsible for water
resource management should:

(a) Initiate action to estimate the demand for water for different purposes,
e.g., community water supply, agriculture, industry hydroelectricity, etc.;

(b) Ensure that statistics on the use and consumption of water should be
organized, improved and amplified on the basis of those prepared by the existing
services, supplemented by censuses, surveys, etc.; censuses on productive
activities should include information on volumes of water used, sources of supply,
coefficients of reuse, and quality data;

(c) Identify the targets to be achieved over different periods of time,
taking into consideration the anticipated population growths, and the priority to
be given in such matters as the number of people to be served with reasonable
access to safe water supply; areas to be irrigated under different crops, and
specific production per unit of water; and the units of hydropower to be installed
to satisfy anticipated demand;

(d) Endeavour, as far as is practicable, to adopt the norms and
methodologies recommended by the United Nations in making such demand projections;
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(e) Base their approach to long-term demand estimates on the use of
methodologies involving models which include the population and population
location variable. In this context, countries should also take into account an
evaluation of the over-all demand for water-consuming basic goods and services on
the part of the population;

(f) Consider conservation as an explicite policy, bearing in mind changes in
demand, water-use practices, lifestyles and settlement patterns;

(g) Evolve appropriate methodology for the management of demand, using
suitable concepts, such as "risk indices".

Ik. International organizations and other supporting bodies should, as
appropriate, assist, at the request of countries or subregional intergovernmental
organizations, in the drawing up of demand projections for countries as well as
for river basins in accordance with the commonly accepted norms and techniques.

Community water supply and waste disposal

15. IN ORDER TO IMPLEMENT RECOMMENDATION C. 12 OF HABITAT: UNITED NATIONS
CONFERENCE ON HUMAN SETTLEMENTS, 1/ THE DECADE 1980-1990 SHOULD BE DESIGNATED
INTERNATIONAL DRINKING WATER SUPPLY AND SANITATION DECADE AND SHOULD BE DEVOTED TO
IMPLEMENTING THE NATIONAL PLANS FOR DRINKING WATER SUPPLY AND SANITATION IN
ACCORDANCE WITH THE PLAN OF ACTION CONTAINED IN RESOLUTION II BELOW. THIS
IMPLEMENTATION WILL REQUIRE A CONCERTED EFFORT BY COUNTRIES AND THE INTERNATIONAL
COMMUNITY TO ENSURE A RELIABLE DRINKING-WATER SUPPLY AND PROVIDE BASIC SANITARY
FACILITIES TO ALL URBAN AND RURAL COMMUNITIES ON THE BASIS OF SPECIFIC TARGETS TO
BE SET UP BY EACH COUNTRY, TAKING INTO ACCOUNT ITS SANITARY, SOCIAL AND ECONOMIC
CONDITIONS.

16. To this end it is recommended that countries should:

(a) Set targets for community water supply and waste disposal and formulate
specific action programmes to attain them, vhile evaluating the progress made at
regular intervals;

(b) Establish standards of quality and quantity that are consistent with the
public health, economic and social policies of Governments, ensuring by
appropriate measures, duly applied, that those standards are observed;

(c) Ensure the co-ordination of community water-supply and waste-disposal
planning with over-all water planning and policy as well as with over-all economic
development;

(d) Adopt policies for the mobilization of users and local labour in the
planning, financing, construction, operation and maintenance of projects for the
supply of drinking water and the disposal of waste water;

1/ Report of Habitat; United Nations Conference on Human Settlements (United
Nations publication, Sales No.: E.76.IV.7), chap. II.
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(e) Consider carefully inequalities in the standard of drinking water and
sewerage services among the various sectors of the population. As far as possible,
design programmes so as to provide basic requirements for all communities as quickly
as possible, generally deferring the provision of improved services to a subsequent
stage. Priority should be given to the provision of drinking water and sewerage
services in areas where the quality and quantity of vater supplied is inadequate,
for instance, in rural areas and urban fringe areas populated by low-income groups;

(f) Ensure that the allocation of funds, of other resources and of all forms
of economic incentives to community water-supply tuid sanitation programmes reflects
the urgency of the needs and the proportion of the population affected;

(g) Promote the construction of facilities by granting low-interest loans or
subsidies to communities and to other entities concerned vith water supply and
sanitation;

(h) Provide, where needed, additional well-drilling capability or other
equipment for the establishment of local drinking-water supply facilities;

(i) Review the organizational infrastructure for community water supply and
sanitation and set up, where it is considered appropriate, a separate department
for this purpose;

(j) Prepare long-term plans and specific projects with detailed financial
implications;

(k) Develop a financing system capable of mobilizing the resources needed for
the implementation of the national programme for water supply and sanitation, as
well as for the operation and maintenance of these services, for instance, by a
system of revolving funds to ensure continued financial support for the execution
of long-term programmes. This system should make it possible to bridge the gap
between production costs and payment capacities;

(l) Provide mutual assistance in the transfer and application of technologies
associated with these programmes;

(m) Carry out special water-supply and waste-treatment programmes as national
or regional undertakings or as activities of non-profit organizations, such as
users' associations, where local resources do not make it possible to achieve the
desired goals;

(n) Adopt pricing policies and other incentives to promote the efficient use of
water and the reduction of waste water, while taking due account of social
objectives;

(o) Seek to promote in rural areas with low population density, where it seems
appropriate, individual water-supply and waste-water disposal systems, taking
account of sanitary requirements;
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(p) Carry out a programme of health education, parallel with the development
of community water supply and sanitation, in order to heighten the people's
awareness with respect to health;

(q) Establish, at the national level,training programmes to meet immediate
and future needs for supervisory staff;

(r) Provide inventory and protection of water-supply sources;

(s) Provide additional facilities and possibilities for drinking water supply
during natural hazards;

(t) Use water effectively, reduce losses, equalize water prices by purposes
for which the water is used over wide areas and reduce water costs due to
reorganization models of some countries' water-supply arrangements so as to
strengthen the financial management basis of supplies in metropolitan, urban and
rural areas. Develop new concepts, such as the use of advanced water-treatment
techniques, the utilization of low-quality sources and the re-use of waste water.
These trends (reorganization and the use of new concepts) need to be encouraged
where they are found to be necessary and desirable. Rural water-supply projects
and programmes for implementing them on a priority basis are being undertaken in
some countries and should be encouraged in others to achieve the targets in the
field of community water supplies set by Habitat: United Nations Conference on
Human Settlements.

17. International organizations and other supporting bodies should, as appropriate,
and on request, take the following action:

(i) Provide technical assistance to countries in the preparation of long-term
plans end specific projects;

(ii) Consider adapting their criteria for financial assistance in accordance
with the economic and social conditions prevailing in the recipient
countries,

(iii) Promote research, development and demonstration projects for reducing
the costs of urban and rural water-supply and waste-disposal facilities;

(iv) Promote public health education;

(v) Support research, development and demonstration in relation to predominant
needs, particularly;

a_. Low-cost ground-water pumping equipment;

b. Low-cost water and waste-water treatment processes and equipment, with
emphasis on the use of materials and skills likely to be available to rural
communities for installation, operation and maintenance;

(vi) Strengthen the exchange of information, inter alia, by arranging expert
meetings, and development of a clearing-house mechanism.
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Agricultural water use

18. TH2 INCREASE OF AGRICULTURAL PRODUCTION AND PRODUCTIVITY SHOULD BE AIMED AT
ACHIEVING OPTIMUM YIELD IN FOOD PRODUCTION BY A DEFINITE DATS, AND AT A SIGNIFICANT
IMPROVEMENT IN TOTAL AGRICULTURAL PRODUCTION AS EARLY AS POSSIBLE. MEASURES TO
ATTAIN THESE OBJECTIVES SHOULD RECEIVE THE APPROPRIATE HIGH PRIORITY. PARTICULAR
ATTENTION SHOULD BE GIVEN TO LAND AND WATER MANAGEMENT BOTH UNDER IRRIGATED AND
RAINFED CULTIVATION, WITH DUE REGARD TO LONG-TERM AS WELL AS SHORT-TERM PRODUCTIVITY.
NATIONAL LEGISLATION AND POLICIES SHOULD PROVIDE FOR THE PROPERLY INTEGRATED
MANAGEMENT OF LAND AND WATER RESOURCES. COUNTRIES SHOULD, WHEN REVIEWING NATIONAL
POLICIES, INSTITUTIONS AND LEGISLATION, ENSURE THE CO-ORDINATION OF ACTIVITIES AND
SERVICES INVOLVED IN IRRIGATION AND DRAINAGE DEVELOPMENT AND MANAGEMENT. IT IS
NECESSARY TO EXPAND THE USE OF WATER FOR AGRICULTURE TOGETHER WITH AN IMPROVEMENT
IN EFFICIENCY OF USE. THIS SHOULD BE ACHIEVED THROUGH FUNDING, PROVIDING THE
NECESSARY INFRASTRUCTURE AND REDUCING LOSSES IN TRANSIT, IN DISTRIBUTION AND ON THE
FARM, AND AVOIDING THE USE OF WASTEFUL IRRIGATION PRACTICES, TO THE EXTENT POSSIBLE.
EACH COUNTRY SHOULD APPLY KNOWN TECHNIQUES FOR THE PREVENTION AND CONTROL OF LAND
AND WATER DEGRADATION RESULTING FROM IMPROPER MANAGEMENT. COUNTRIES SHOULD GIVE
EARLY ATTENTION TO THE IMPROVEMENT OF EXISTING IRRIGATION AND DRAINAGE PROJECTS.

19* In this context, countries should:

(a) Bear in mind principles of integrated land and water management when
reviewing national policies, administrative arrangements and legislation, and pay-
heed to the need to augment present levels of agricultural production;

(b) Undertake or continue studies on the relationship between land use and
the elements of the hydrological cycle at the national and international levels;

(c) Consider appropriate incentives such as safeguarding water rights for
farmers and encourage holders of irrigated land to adopt management practices
compatible with long-term resource management requirements;

(d) Plan and carry out irrigation programmes in such a way as to ensure that
surface and subsurface drainage are treated as integral components and that provision
of all requirements is co-ordinated with a view to optimizing the use of water and
associated land resources;

(e) Provide financial resources and qualified manpower services for better
water-use andaunagementpractices, proper maintenance, control and operation of
distribution systems, and Joint use of surface and ground water and eventually
waste water, paying due attention to the needs of small-scale agriculture;

(f) Intensify work on determining crop-water requirements, integrate schemes
for swamp reclamation and drainage in schemes for comprehensive river development,
bearing in mind their effect on hydrological regime and the environment; give due
attention to problems of salinity intrusion, particularly in coastal areas, and
integrate measures for salinity control;
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(g) Give attention to problems of soil and water conservation through good
management of watershed areas which includes a rational crop distribution,
improvement of pastures, reforestation, avalanche and torrent control, as well as
the introduction of appropriate agricultural soil conservations practices, taking
into account the economic and social conditions existing in the respective
watershed areas;

(h) Adopt appropriate pricing policies with a view to encouraging efficient
water use, and finance operation and maintenance costs with due regard to social
objectives;

(i) Adopt appropriate measures for instructing and encouraging water users in
efficient animal or farm husbandry and farm management. Particular attention should
be paid to groups not reached by formal education;

(j) Take steps to complete irrigation and drainage projects currently under
construction as expeditiously as possible, so that benefits on past investment
accrue without delay;

(k) Take related health and environmental aspects into account in the planning
and management of agricultural water use.

20. To this end it is recommended that:

(a) The institutional machinery responsible for water management should
possess sufficient means and powers for the management of water for agricultural
purposes, bearing in mind the physical interdependence of surface and ground water
and in accordance with all its uses;

(b) Measures should be adopted for the supervision and control of water
distribution and use, taking into account livestock and irrigated crop farming
needs in keeping with the type of crop, soil and zone, the level of agricultural
technology which can be attained, and the risk of soil erosion and salination of
the soil and water, with the adoption, as far as possible, of arrangements to
measure the amount of water supplied;

(c) The main cause of waste in the use of water should be identified and
corrected, but also the limitations on the adoptions of sophisticated - even if more
efficient - irrigation methods should be taken into consideration;

(d) Steps should be taken to increase the efficiency of water use in existing
irrigation systems by improving watercourses, land levelling and improving water
management on farms and in distributaries,

(e) Irrigation plans should be formulated (preferably by stages) which
co-ordinate the implementation of the infrastructure with rural development and the
promotion of suitable technology, inter alia, control of water-associated disease;
the improved management of soils; the introduction of new species; and provision
for the training of personnel and the use of the necessary technical assistance;
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(f) Agricultural practices that will regulate the run-off in humid areas
should be promoted, particularly where periods of heavy rains alternate with
periods of drought, with a view to improving the efficiency of measures against
flooding and achieving better organization and regulation of water supplies;

(g) Irrigation projects should be based on detailed soil investigations and
consequent land classification;

(h) More attention should be given to procedures for more effective
utilization of water at the village level, such as through better irrigation
practices, the appropriate use of mulch for kitchen gardens as well as cash crops,
and where feasible, the use of companion cropping. These and other measures can
extend the responsible use of water, improve agricultural production and nutrition,
and ease the onerous conditions of agricultural labour of special importance to the
rural women, on whom so many burdens fall;

(i) In the strategy for the development of new irrigation facilities, a
Judicious combination of major, medium and minor schemes would be desirable;

(j) A more efficient use of water per unit of agricultural product is
desirable;

(k) In the execution of schemes to combat salinity and waterlogging, economic
and policy issues need to be taken into account in the planning procedures and the
effected farmers need to te involved in the planning and implementation of schemes;

(l) High priority should be given to the adoption of urgent measures for soil
and water conservation within the framework of integrated land and water management
in order to increase agricultural production without destroying those resources.

21. International organizations and other supporting bodies should, as appropriate,
and on request, take the following action:

(i) Assist countries in the preparation of master plans and programmes and
definitive project reports on the use of water in agriculture, including
land use, irrigation, dry farming techniques, drainage, flood control,
salinity intrusion, swamp reclamation and soil and water conservation;

(ii) Strengthen the exchange of information, inter alia, through the
organization of expert and other meetings.

Fisheries

22. PLANS FOR THE USE OF WATER RESOURCES AND FOR TERRITORIAL DEVELOPMENT SHOULD
TAKE INTO ACCOUNT THE USE OF WATER FOR FISHERIES, IN ORDER TO INCREASE THE SUPPLY
OF PROTEINS TO THE WORLD POPULATION.

23. To this end it is recommended that countries should:
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(a) Protect, conserve and exploit rationally their fisheries resources,
avoiding the effects of natural or human pollution and co-ordinating the relevant
regulations with interested countries sharing water resources;

(b) Develop research and information dissemination programmes concerning
fisheries;

(c) Promote intensive fisheries activities including aquaculture by
establishing the needed additional infrastructures and facilities, at the same time
avoiding the introduction of unsuitable species into the local ecosystem;

(d) Where a reasonable cost-benefit ratio is expected make provision for fish
passage facilities and other actions needed to avoid damage to aquatic systems, as
initial elements of project design and funding;

(e) Regulate, restrict or prohibit the use of certain polluting substances,
especially toxic and organoleptic substances, to prevent their entry into waters.
These measures are required to protect human health and the aquatic ecosystems upon
which life is dependent.

21. International organizations and other supporting bodies should, as appropriate,
and on request, take the following action:

(i) Assist countries in preparing plans, programmes and facilities for the
protection, development and utilization of fishery resources in connexion
with water resources development in order to augment world protein
supplies;

(ii) Assist countries in research and information dissemination programmes in
support of increasing fishery production;

(iii) Assist countries in controlling toxic and other pollutants damaging to
aquatic systems and to human health.

Industrial water use

25. IN MANY COUNTRIES PR03LEMS ASSOCIATED WITH TIE USE OF WATER IN INDUSTRY NEED TO
BE STUDIED IN GREATER DEPTH AND IN A MORE SYSTEMATIC AND COMPREHENSIVE MANNER THAN
HITHERTO, IN BOTH TKEIR QUANTITATIVE AND THEIR QUALITATIVE ASPECTS, INCLUDING
QUESTIONS OF INPUT AND OUTPUT QUALITY, LEVEL OF TREATMENT REQUIRED, IF ANY, AND
RECYCLING OF WATER. THESE MATTERS MAY 3E CRUCIAL TO THE ATTAINMENT OF
INDUSTRIALIZATON TARGETS IN THE DEVELOPING COUNTRIES.

26. To this end it is recommended that countries should:

(a) Initiate studies on the present and potential use of water by specific
industries, including such aspects as recycling, substitution for and reduction of
water inputs and use of low-quality waters for cooling and waste management;
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(b) Make cm assessment of factors relating to the quality and quantity of
water and industrial wastes as important criteria in decision-making on industrial
locations within the framework of land-use planning;

(c) Evolve appropriate procedures for economic methods of re-using and
recycling water, including corrective treatment for industries, and explore the
possibilities for using waters of qualities commensurate vith the purposes for
which they are needed;

(d) Take into account the water requirements of industries in the planning and
formulation of water-development projects, paying due attention to the necessary
safeguards against adverse health and environmental impacts arising from industrial
activities and to the needs of small-scale and rural industries;

(e) Include waste treatment or other appropriate measures to eliminate or
reduce pollution as an integral part of municipal and industrial water-supply
systems,

(f) Provide stimulating investments and other economic incentives and
regulations to use water efficiently, to treat wastes at their source and, where
advantageous, Jointly with domestic waste;

(g) Adopt the necessary measures to ensure that the use and disposal of
effluents is consistent with the requirements of health and environmental quality;

(h) Carry out a policy aimed at promoting research and the establishment of
industrial technologies that use little water and produce little or no waste and
also of technical processes for the recovery of usable substances in waste waters;

(i) Take note of the targets and recommendations of the Lima Declaration and
Plan of Action on Industrial Development and Co-operation evolved at the Second
General Conference of the United Nations Industrial Development Organization in
1975, which should greatly expand use of water by industry in certain countries.

27. International organizations and other supporting bodies should, as appropriate,
and on request, take the following action:

(i) Assist countries in making an assessment of water requirements for
industrial purposes in the different countries, subregions and river
basins, and evolve economical methods for the re-use and recycling of
water, where necessary;

(ii) Strengthen programmes for the exchange of information, inter alia, by
arranging expert and other meetings;

(iii) Support or arrange research and study programmes, particularly in relation
to pricing policy and also methods of water and vaste-water treatment
which are conducive to a reduction in cost of treating effluents;
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(iv) Evolve a common international statistical data base that will relate water
use, particularly the effects of water quality available, to process
technologies, and the degree of re-use and recycling.

Hydroelectric power generation

25. IN THE FORMULATION OF PLANS FOR THE DEVELOPMENT OF THE ELECTRICITY SECTOR, IT
IS NECESSARY TO GIVE ATTENTION IN ALL CASES TO THE ADVANTAGES OFFERED BY
MULTIPURPOSE HYDROELECTRIC PROJECTS, INCLUDING PUMPED STORAGE, THAT ENSURE THE
CONTINUED ENJOYMENT OF THIS RENEWABLE RESOURCE WITHOUT SERIOUS DAMAGE TO HEALTH AND
THE ENVIRONMENT.

29. To this end it is recommended that countries should:

(a) Make national inventories of potential hydroelectric projects to be
promoted and supplemented with a view to determining which projects, because of
their characteristics, can satisfy electricity and water-flow demands on a long-
term basis;

(b) Undertake studies on the multiple and integrated development of the water
resources in watersheds with hydroelectric potential;

(c) Integrate plans for the development of hydropower generation with the
over-all development plans for both the energy end water sectors, taking into
account the potential savings in foreign exchange which can accrue therefrom;

(d) Evaluate the impact of the non-consunptive use of water for power
generation on other consumptive uses in order to harmonize the two aspects of water
use;

(e) Prepare detailed project reports for specific projects to facilitate their
financing;

(f) Collect data on the present and future use of water for power generation,
so that this aspect of power development can become an integral component of
multipurpose river basin development;

(g) Include in studies on the assessment and feasibility of hydroelectric
projects potential tourism, recreational, ecological and psychological benefits,
for commercial and social purposes, as well as their multiplier effect on the
national economy;

(h) Encourage small-scale hydroelectric installation to meet local energy
needs, whenever economically, environmentally and socially acceptable;

(i) Give consideration to pumped storage hydroelectric projects as a source
of peaking power;

(j) In addition to the undertaking of new hydropower projects, optimize power
generation from existing hydro-projects by improved reservoir regulation.
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30. International organizations and other supporting bodies should, as appropriate,
and on request, take the following action:

(i) Assist in preparing long-term plans for utilizing the potential for power
development in river basins in the different countries;

(ii) Assist in preparing definite project reports to help Governments in seeking
investment finance for specific projects;

(iii) Promote the elaboration of detailed load surveys at the national and
subregional levels and in individual river tasins.

Inland navigation

31. PLANS FOR THE USE OF WATER RESOURCES AND FOR TERRITORIAL DEVELOPMENT SHOULD
TAKE ACCOUNT OF THE USE OF WATER FOR INLAND NAVIGATION CONSISTENT WITH OTHER
OBJECTIVES OF MULTIPURPOSE DEVELOPMENT AND WITH SPECIAL REGARD TO THE NEEDS OF
LAND-LOCKED COUNTRIES.

32. To this end it is recommended that countries should:

(a) Carry out studies which include the use of rivers and the modernization
of port installation and shipping equipment as an integral part of combined regional
land and water transport systems, taking into consideration the needs of the land-
locked countries;

(b) Ensure in programmes of comprehensive and integrated multipurpose river
basin development, the design and maintenance or improvement of navigation systems
which are based upon consideration of the special hydraulic and other technical
requirements necessary to efficient inland navigation;

(c) Maintain programmes for the collection of hydrometeorological data in
river basins used for navigation in order to provide adequate systems for prediction
of water levels;

(d) Adopt regulations which make it compulsory to instal equipment in ships
to avoid the discharge of untreated organic and chemical effluents into the water
and to construct installations in ports to receive and treat tank and bilge wastes.
Furthermore, the dumping of radio-active wastes should be prohibited;

(e) Ensure that all vessels transporting oil or hazardous substances comply
with the highest safety standards so that accidental spills may be avoided to the
greatest extent possible. Severe penalties for non-compliance are necessary.

33. International organizations and other supporting bodies should, as appropriate,
and on request, take the following action:
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(i) Assist countries in preparing plans, programmes and projects for inland
water transport, especially taking into consideration the needs of the
land-locked countries;

(ii) Assist countries in the construction of basic facilities such as
navigation channels and locks and the maintenance of waterways, mapping,
navigation charts, etc.;

(iii) Assist countries in building up the requisite technology within the
countries.
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C. Enyt**pni|t*>nt« he*Oth *nd pollution control

31*. Large-scale water-development projects have important environmental
repercussions of a physical, chemical, biological* social and economic nature, vhich
should be evaluated and taken into consideration in the formulation and
implementation of water projects. Furthermore, water-development projects may hare
unforeseen adverse consequences affecting human health in addition to those
associated vith the use of water for domestic purposes. Vater pollution from
sewage and industrial effluents and the use of chemical fertilizers and pesticides
in agriculture is on the increase in many countries. It is also recognised that
control measures regarding the discharge of urban, industrial and mining effluents
are inadequate. Increased emphasis must be given to the question of vater
pollution, vithin the over-all context of waste management.

to vj* r*|*inm>nt and health

35. IT 18 HECE8SARY TO EVALUATE THE C0I8EQUENCES VHICH THE VARIOUS USES OF VATER
HAVE OR THE ENVIRONMENT, TO SUPPORT MEASURB8 AIMED AT CONTROLLING VATER-RELATED
DISEASES, AND TO PROTECT ECOSY8T9I8.

36. To this end it is recommended that countries should:

(a) Review the implementation of the recommendations of the 1972 United
Nations Conference on the Human Environment relating to the water sector
(recommendations 51-55) 2/ and take such action as is necessary to accelerate the
pace of their implementation;

(b) Arrange for scientific, systematic and comprehensive studies of the
environmental impact of water projects as an integral part of the process of
preparing project reports for water development;

(c) Ensure an interdisciplinary approach to such studies so that the full and
all-round impact of the water projects can be assessed in a more comprehensive,
effective and co-ordinated manner than would otherwise be possible;

(d) Promote research and systematic measurement of the effects that
development projects have had on the environment and on other natural resources;

(e) Develop suitable procedures to evaluate the qualitative and quantitative
environmental impacts of water projects;

(f) Investigate the possibility of the spread of diseases related to water as
a result of large-scale water projects as the project is formulated and take
appropriate action in conjunction with the implementation of the project so that no
untoward health hazards result from its implementation;

2/ Report of the United Nations Conference on the Hiiw*n Envirow^t (United
Nations publication. Sales No.7 E.73.II.A.1H), chap.II, sect. B.
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(g) Ensure that due consideration is given to fisheries, wildlife protection
and preservation and water-weed control in the planning and construction of vater
projects;

(h) Develop and regulate the establishment of facilities for tourism and
recreation in conjunction with all natural and man-made reservoirs, taking special
precautions in the case of drinking-water supply reservoirs;

(i) Promote rational methods of treatment and management of surface watersheds
and their vegetation cover so as to avoid erosion and the consequent sedimentation
in reservoirs, watercourses and river hanks, and to normalize run-off patterns;

(j) Take into account the need for improvement of catchment areas of the
national hydrological basins which generate the water resources to be used, in
keeping with their degree of degradation and provide for the costs of such measures;

(k) Improve institutional arrangements for the observation and control of the
impact that public and other works may have on water resources and the environment;
and promote the participation of all governmental agencies responsible for health
and environment from the earliest stages of planning, both during the implementation
and the subsequent monitoring of any socio-economic development scheme and in the
formulation and application of relevant legislation and regulations;

(l) Identify, protect and preserve superlative examples of unique and scenic
lakes, rivers, springs, waterfalls, wildlife and natural areas which embody
inspirational national heritage values, and provide opportunities for international
tourism;

(m) Recognize that fresh-water and coastal wetlands are among the most vital
and productive of ecological systems because of their values for flood-water
storage, as breeding grounds for fish and wildlife, and for their recreational and
scientific use. Nations are encouraged to develop plans to ensure that important
wetland areas are not indiscriminately destroyed;

(n) Recognize that while monetary values are often difficult to assign to the
benefits of water as a recreational, cultural, aesthetic and scientific resource,
the benefits are none the less real and substantial, and should be taken into
consideration in the environmental assessment of development projects;

(o) Recognize that water planning and management should be based on
ecological knowledge. Every water project must have as one of its goals to
eliminate negative effects on public health and minimize the negative environmental
impact; new water-supply projects must be linked with hygienic excreta-disposal
practices, in order to provide the community with safe drinking water;

(p) Study and investigate water-related diseases in general and the influence
of water as a working environment on those working in it;

(q) Recognize that the range of environmental considerations at present
receiving attention in relation to water projects needs to be expanded in order to
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become more comprehensive and include not only physical, chemical or biological
changes, but also the resulting social and economic changes;

(r) Recognize that to mitigate adverse environmental repercussions of vater
discharge from thermal and atomic power stations* cooling systems and hydrotechnical
design practices and procedures need to be improved to reduce potential hazards;

(s) Recognize that environmental planning is being undertaken not only at the
national or river-basin level but also at the level of specific geographic regions
such as estuaries, coastal zones, etc., vherever such an approach is warranted by
the nature of the problems inherent in such regional development* This should be
done not only in relation to water projects in isolation, but in close liaison with
other related activities like town and country planning or regional development;

(t) Recognize that in dealing with problems of public health, a careful
evaluation is needed of potential conflict situations such as the chlorination of
sewage effluents and the chlorination of drinking-water production so that
epidemiological consequences are avoided*

37* International organizations and other supporting bodies should, as appropriate,
and on request, take the following action*

(i) Strengthen the exchange of information;

(ii) Support research and studies on the techniques for carrying out ecological
surveys and on conditions affecting the incidence of diseases associated
with aquatic environments;

(iil) Implement the recommendations of the 1972 United Nations Conference on
the Human Environment relating to the water sector (recommendations
51-55); 2/

(iv) Make an assessment of the environmental impact of water projects and help
to take suitable action to prevent undesirable consequences;

(v) Identify and protect waterscapes of international significance within the
framework of the UNESCO Convention for the Protection of the World
Cultural and Natural Heritage* k/

Pollution Control

38* CONCERTED AND PLANNED ACTION IS NECESSARY TO AVOID AND COMBAT THE EFFECTS OF
POLLUTION IN ORDER TO PROTECT AND IMPROVE WHERE NECESSARY THE QUALITY OF VATER
RESOURCES.

39* To this end it is recommended that countries should:

2/ Ifrid*. chap. II, sect* B.
U/ Adopted by the UNESCO General Conference on 16 November 1972*
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(a) Conduct surveys of present levels of pollution in surface-vater and
ground-water resources, and establish monitoring networks for the detection of
pollution;

(b) Establish, where necessary, laboratories for the systematic and routine
analysis of water samples, including physical, chemical, bacteriological and
biological analysis;

(c) Regulate the discharge of industrial, urban and mining wastes into bodies
of water by the establishment of the necessary control measures in the context of an
over-all water management policy, taking account of qualitative and quantitative
aspects;

(d) Apply such legislation and regulatory measures and such systems of
incentive charges as to the discharge of pollutants that certain quality goals will
be reached within certain periods of time. The discharge into the aquatic
environment of dangerous substances that are toxic, persistent and bio-accumulative
should be gradually eliminated;

(e) Devote careful attention to the availability of water and the effects of
environmental pollution when deciding on the location and selection of facilities;

(f) Conduct research on and measurement of the pollution of surface and ground
water by agricultural fertilizers and biocides with a view to lessening their
adverse environmental impact;

(g) Adopt the general principle that, as far as possible, direct or
indirect costs attributable to pollution should be borne by the polluter;

(h) Increase the number and improve the operation and establish comprehensive
monitoring of facilities and technologies for the treatment of waste water, giving
greater attention to alternative (especially low-energy) methods of waste treatment
and land application or other economic use of wastes;

(i) Encourage the development and use of substances which minimize hazards to
human health and the environment, taking into account in particular toxicity,
biodegradability, bio-accumulation and eutrophication;

(j) Increase efforts to monitor and assess the effects of the deposition of
airborne pollutants in water from distant sources and reduce the total emission of
such pollutants, i.e., by applying the best available technology that is economically
feasible;

(k) Harmonize and use, where possible, uniform criteria, methods and standards
for assessing and monitoring water quality, compiling data and classifying waters
with regard to their use;

(l) Prepare and continuously update a list of water pollutants and a
harmonizing terminology in the field of water pollution control, in collaboration
with existing international organisations engaged in similar work;
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(m) Promote the use of Infiltration techniques when the nature of the effluents
and the terrain makes it possible to do so without endangering surface and ground-
water resources;

(n) Set up adequate institutions, where necessary with appropriate
co-ordinating machinery, and strengthen those that already exist, to enable them to
be more effective in the fight against pollution;

(o) Apply appropriate land-use planning as a tool for preventing water
pollution, especially in the case of ground water;

(p) Establish quality standards for the various beneficial uses of water,
whenever possible, taking into account the degree of development and the social and
economical conditions of each region;

(q) Ensure fast decontamination of water pollution during natural and man-made
hazards;

(r) Counteract with all appropriate measures the introduction into water of
toxic substances likely to result in environmental hazards such as DDT,
polychlorinated biphenyl (PCB), mercury and cadmium, taking into account the special
requirements of developing countries;

(B) Where practical, seriously encourage and conduct biological control
research where chemicals are used in the control of water-related organisms;

(t) In combating industrial pollution, undertake a careful analysis of the
cost-effectiveness ratio of the different measures proposed for pollution control
and priority accorded to the method entailing the least cost;

(u) Recognize that studies need to be undertaken to evaluate the best possible
approach to controlling pollution on an industry-by-industry or pollutant-by-
pollutant basis, in accordance with national requirements in the light of the nature
and level of industrial development;

(v) Recognize that techniques like simulation, parametric modelling and
computerized analysis need to be developed to facilitate solutions to problems in
the field of pollution control;

(w) With relation to the long-distance transportation of airborne pollution,
especially acid precipitation, recognize that the different approaches to the
control of the emission of relevant pollutants should be considered, bearing in
mind the available range of technical solutions;

UO. International organizations and other supporting bodies should, as appropriate
and on request, assist developing countries by providing equipment, funds and
personnel to enable them to determine quality levels and to face the problems posed
by water pollution*
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D. Policy, planning and management

Ul. Increased attention should be paid to the integrated planning of vater
management. Integrated policies and legislative and administrative guidelines are
needed so as to ensure a good adaptation of resources to needs and reduce* if
necessary, the risk of serious supply shortages and ecological damage, to ensure
public acceptance of planned vater schemes and to ensure their financing*
Particular consideration should be given not only to the cost-effectiveness of
planned vater schemes, but also to ensuring optimal social benefits of vater
resources use, as veil as to the protection of human health and the environment as
a vhole. Attention should also be paid to the shift from single-purpose to
multipurpose vater resources development as the degree of development of vater
resources and vater use in river basins increases, vith a view, inter alia, to
optimizing the investments for planned water-use schemes. In particular, the
construction of nev works should be preceded by a detailed study of the
agricultural, industrial, municipal and hydropover needs of the area concerned.
Water-management plans may be prepared using systems analysis techniques and
developed on the basis of already adopted indicators and criteria. This analysis
vould take into account the economic and social evolution of the basin and be as
comprehensive as possible; it vould include such elements as time horizon and
territorial extent, and take into account interactions betveen the national economy
and regional development, and linkages betveen different decision-making levels,
national policies must provide for the modernisation of existing systems to meet
the requirements of the present day.

Hation*1 vater policy

1»2. In a number of countries, there is a need for the formulation of a national
vater policy within the framework of and consistent vith the over-all economic and
social policies of the country concerned, vith a view to helping raise the standard
of living of the vhole population.

U3. EACH COUNTRY SHOULD FORMULATE AND KEEP UNDER REVIEW A GENERAL STATEMENT OP
POLICY IN RELATION TO THE USE, MANAGEMENT AND CONSERVATION 07 WATER, AS A FRAMEWORK
FOR PLANNING AND IMPLEMENTING SPECIFIC PROGRAMMES AND MEASURES FOR EFFICIENT
OPERATION OF SCHEMES. NATIONAL DEVELOPMENT PLANS AND POLICIES SHOULD SPECIFY THE
MAIN OBJECTIVES OF WATER-USE POLICY, WHICH SHOULD IN TURN BE TRANSLATED INTO
GUIDELINES AND STRATEGIES, SUBDIVIDED, AS FAR AS POSSIBLE, INTO PROGRAMMES FOR THE
INTEGRATED MANAGEMENT OF THE RESOURCE.

kk. To this end it is recommended that countries should:

(a) Ensure that national vater policy is conceived and carried out within the
framework of an interdisciplinary national economic, social and environmental
development policy;

(b) Recognize vater development as an essential infrastructure! facility in
the country's development plans;

(c) Ensure that land and vater are managed in an integrated manner;
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(d) Improve the availability and quality of necessary basic information, e.g.
cartographic services, hydrometry, data on water-linked natural resources and
ecosystems, inventories of possible works, vater demand projections and social cost;

(e) Define goals and targets for different sectors of vater use, Including
provision of safe water-supply and waste-disposal facilities, provision for
agriculture, stock-raising, industrial needs and transport by water* and development
of bydropower in such a way as to be compatible with the resources and
characteristics of the area concerned. In estimating available water resources,
account should be taken of vater re-use and water transfer across basins;

(f) Develop and apply techniques for identifying, measuring and presenting the
economic, environmental and social benefits and costs of development projects and
proposals. Decisions can then be based on these factors, appropriate distribution
of costs can be determined, and the construction and operation of projects can be
carried out in such a way that these matters receive continuous consideration at
all stages;

(g) Undertake the systematic evaluation of projects already carried out, with
a view to learning lessons for the future, particularly in relation to social
benefits and ecological changes, which evolve slowly;

(h) Formulate master plans for countries and river basins to provide a
long-term perspective for planning, including resource conservation, using such
techniques as systems analysis and mathematical modelling as planning tools,
wherever appropriate,, Projects arising out of the national plans should be well
investigated and appropriate priorities should be assigned to them;

(i) Maintain in the planning and management of national water resources as a
fundamental aim and as a high priority the satisfaction of the basic needs of all
groups of society with particular attention to the lowest income groups;

(J) Periodically review and adjust targets in order to keep pace with changing
conditions. Long-term guidelines for water management might be prepared for periods
of 10 to 15 years and should be compatible with master plans. Planning should be
considered a continuous activity and long-term plans should be revised and completed
periodically - a five-year period seems advisable in this respect;

(k) Undertake the training of personnel specializing in planning principles
and methods as veil as farmers and other users of water so that they are involved
at every stage of the planning process. This should include training to improve
the expertise in economic analysis so as to ensure that proper cost-allocation
studies are undertaken;

(l) Evaluate water-tariff policies in accordance with general development
policies and direct any readjustment and restructuring that may be found necessary,
so that they may be effectively used as policy instruments to promote better
management of demand while encouraging better use of available resources without
causing undue hardship to poorer sections and regions of the community* Vater
charges should as far as possible cover the costs incurred unless Governments as
a policy choose to subsidize them;
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(m) Document and share their experience in planning vith others.

U5. International organizations and other supporting bodies should, as appropriate,
and on request* assist countries to:

(i) Evolve and formulate national vater policies;

(ii) Strengthen the existing institutions at the national level and existing
intergovernmental organizations at the subregional level, and create nev
institutions where needed;

(ill) Prepare national master plans and, vhere necessary, river-basin plans and
identify projects;

(iv) Prepare feasibility reports for projects identified in such general
planning studies, which have some prior assurance of financing by
interested donor countries or agencies;

(v) Prepare definitive project reports where feasibility studies have been
established;

(vi) Actively promote planning techniques and procedures by arranging
information exchange, convening working groups and roving or country
seminars, as appropriate, and by disseminating the results of relevant
case studies and research studies;

(vii) Give urgent attention at the national, regional and international level
to developing national expertise in the application of planning techniques
by all appropriate means;

(viii) Promote various available measures and techniques in public participation
and pay particular attention to ways of adapting appropriate
techniques to the particular circumstances of countries.

Institutional arrangements

U6. In many countries, water interests have been divided among numerous agencies
without adequate co-ordination and without adequate links to other aspects of
national planning.

U7. INSTITUTIONAL ARRANGEMENTS ADOPTED BY EACH COUNTRY 8H0ULD ENSURE THAT THE
DEVELOPMENT AND MANAGEMENT OF WATER RESOURCES TAKE PLACE IN THE CONTEXT OF NATIONAL
PLANNING AND THAT THERE IS REAL CO-ORDINATION AMONG ALL BODIES RESPONSIBLE FOR THE
INVESTIGATION, DEVELOPMENT AND MANAGEMENT OF WATER RESOURCES. THE PROBLEM OF
CREATING AN ADEQUATE INSTITUTIONAL INFRASTRUCTURE SHOULD BE KEPT CONSTANTLY UNDER
REVIEW AND CONSIDERATION SHOULD BE GIVEN TO THE ESTABLISHING OF EFFICIENT WATER
AUTHORITIES TO PROVIDE FOR PROPER CO-ORDINATION.

k8. To this end, it is recommended that countries should:
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(a) Adapt the institutional framework for efficient planning and use of vater
resources and the use of advanced technologies where appropriate. Institutional
organization for vater management should be reformed whenever appropriate so as to
secure adequate co-ordination of central and local administrative authorities.
Co-ordination should include the allocation of resources with complementary
programmes;

(b) Promote interest in vater management among users of vater; users should be
given adequate representation and participation in management;

(c) Consider, vhere necessary, the desirability of establishing suitable
organizations to deal with rural vater supply, as distinct from urban vater supply,
in viev of the differences betveen the tvo in technologies, priorities, etc.;

(d) Consider as a matter of urgency and importance the establishment and
strengthening of river basin authorities, vith a viev to achieving a more efficient,
integrated planning and development of the river basins concerned for all vater uses
when varranted by administrative and financial advantages;

(e) Secure proper linkage betveen the administrative co-ordinating agency and
the decision-makers.

Legislation

U9. Legislation in many countries, though often complex, lags behind modern vater
management practices and techniques and perpetuates an undesirable fragmentation of
administrative responsibilities. Provisions which regulate vater management are
often contained in different lavs and regulations. This may make it difficult to
know and apply them. In some instances there are cases of incompatibility betveen
legal provisions of a national character and regulations emanating from regional
or local authorities, or betveen traditional rights and the State's role in controlling
vater resources.

50. EACH COUNTRY SHOULD EXAMINE AND KEEP UNDER REVIEW EXISTING LEGISLATIVE AND
ADMINISTRATIVE STRUCTURES CONCERNING WATER MANAGEMENT AND, IN THE LIGHT OF SHARED
EXPERIENCE SHOULD ENACT, WHERE APPROPRIATE, COMPREHENSIVE LEGISLATION, FOR A
CO-ORDINATED APPROACH TO WATER PLANNING. IT MAY BE DESIRABLE THAT PROVISIONS
CONCERNING WATER RESOURCES MANAGEMENT, CONSERVATION AND PROTECTION AGAINST POLLUTION
BE COMBINED IN A UNITARY LEGAL INSTRUMENT, IF THE CONSTITUTIONAL FRAMEWORK OF THE
COUNTRY PERMITS. LEGISLATION SHOULD DEFINE THE RULES OF PUBLIC OWNERSHIP OF WATER
AND OF LARGE WATER ENGINEERING WORKS, AS WELL AS THE PROVISIONS COVERING LAND
OWNERSHIP PROBLEMS AND ANY LITIGATION THAT MAY RESULT THEREFROM. IT SHOULD BE
FLEXIBLE ENOUGH TO ACCOMMODATE FUTURE CHANGES IN PRIORITIES AND PERSPECTIVES.

51. To this end, it is recommended that:

(a) An inventory and a critical examination of rules (whether vritten or
unwritten), regulations, decrees, ordinances and legal and legislative measures in
the area of vater resources and development should systematically be carried out;
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(b) A review of existing legislation "be prepared in order to improve and
streamline its scope to cover all aspects pertaining to water resources management;
protection of quality, prevention of pollution, penalties for undesirable effluent
discharge, licensing, abstraction, ownership, etc.;

(c) Although legislation should generally be comprehensive, it ought to be
framed in the simplest way possible, and be consistent with the need to spell out
the respective responsibilities and powers of governmental agencies and the means
for conferring rights to use water on individuals;

(d) Legislation should allow for the easy implementation of policy decisions
which should be made in the public interest, while protecting the reasonable
interests of individuals;

(e) Legislation should define the rules of public ownership of water projects
as well as the rights, obligations and responsibilities and emphasize the role of
public bodies at the proper administrative level in controlling both the quantity
and quality of water. It should appoint and empower appropriate administrative
agencies to carry out this controlling function and to plan and implement water-
development programmes. It should also spell out, either in primary or subordinate
legislation, administrative procedures necessary for the co-ordinated, equitable
and efficient control and administration of all aspects of water resources, and
land-use problems as well as the conflicts which may arise from them;

(f) Legislation should take into account the administrative capacity to
implement it;

(g) Countries should document and share their experience so as to have a
basis for possible improvement of their legislation;

(h) Priority should be accorded to the effective enforcement of the provisions
of existing legislation, and where necessary, administrative and other arrangements
should be strengthened and rendered more effective to achieve this objective.

52. International organizations and other supporting bodies should, as appropriate,
and on request, assist countries tot

(i) Improve and streamline existing legislation and prepare new draft
legislation; inter alia to establish professorships and institutes in
water law;

(ii) Arrange the exchange of information and disseminate the results and
experience of selected countries for the benefit of others.

Public participation

53. It is commonly acknowledged that decisions should be made in the light of the
expressed views of those likely to be affected by the decision.
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5U. COUNTRIES SHOULD MAKE NECESSARY EFFORTS TO ADOPT MEASURES FOR OBTAINING
EFFECTIVE PARTICIPATION IN THE PLANNING AND DECISION-MAKING PROCESS INVOLVING USERS
AND PUBLIC AUTHORITIES. SUCH PARTICIPATION CAN CONSTRUCTIVELY INFLUENCE THE CHOICE
BETWEEN ALTERNATIVE PLANS AND POLICIES. IF NECESSARY, LEGISLATION SHOULD PROVIDE
FOR SUCH PARTICIPATION AS AN INTEGRAL PART OF THE PLANNING, PROGRAMMING,
IMPLEMENTATION AND EVALUATION PROCESS.

55. To this end, it is recommended that:

(a) Countries should develop adequate-legislative provisions, educational
programmes and participatory activities that vill increase public avareness and
encourage public participation, as well as emphasize the value of water and the
danger of its relative scarcity or abuse;

(b) Countries employing such measures and techniques should document and
share their experience}

(c) Every effort should be made to convince the public that participation is
an integral component in the decision-making process, and there should be a
continuous two-way flow of information;

(d) In the field of community water supply and sanitation special emphasis
should be given to the situation and the role of women.

Development of appropriate technology

56. In many developing countries efforts are being made to hasten and develop local
and appropriate technologies using local experience and raw materials; to hasten
economic development these efforts require encouragement, expansion, and financial
and institutional support.

57. THE CONCEPT AND CONTENT OF APPROPRIATE TECHNOLOGY RELATED TO WATER-RE80URCE
DEVELOPMENT AND MANAGEMENT SHOULD BE PERCEIVED IN THE CONTEXT OF EACH PARTICULAR
SOCIO-ECONOMIC SITUATION AND ITS AVAILABLE RESOURCES. DEVELOPING COUNTRIES NEED TO
BUILD UP TECHNOLOGICAL CAPABILITY AT THE NATIONAL AND REGIONAL LEVELS. PRIORITY
SHOULD BE GIVEN TO TECHNOLOGIES OF LOW CAPITAL COST, AND THE USE OF LOCAL RAW
MATERIALS AND RESOURCES TAKING ENVIRONMENTAL FACTORS INTO ACCOUNT. DEVELOPED
COUNTRIES SHOULD ACCELERATE THE PROCESS OF TRANSFER OF EXPERIENCE AND KNOW-HOW,
TECHNICAL ASSISTANCE AND TRAINING TO DEVELOPING COUNTRIES. THE DEVELOPED COUNTRIES
SHOULD ENCOURAGE AND IMPROVE THE CONDITIONS FOR THE TRANSFER OF INFORMATION AND
KNOW-HOW. THERE IS ALSO A NEED FOR TRANSFER OF TECHNOLOGY AMONG THE DEVELOPING
COUNTRIES THEMSELVES.

58. In this context, the following considerations are pertinent:

(a) Results of research programmes may not be readily and immediately
transformed into applicable technologies; a transitional phase of experiment and
adaptation is often needed to evolve the required technologies;

-33-



(b) Imported technologies for the management of vater resources may require -
as an intermediate phase in the transfer of technology - further study and
experiment concerning the suitability of their adaptation to available resources and
prevalent socic—cultural, economic and environmental conditions;

(c) Water scarcity will often have a decisive influence on the development of
appropriate technology. It may require in some cases a shift from traditional to
relatively complex technologies;

(d) Self-reliance has become an objective in many developing countries*
Efforts should be made to promote indigenous abilities and to develop appropriate
technologies that use to the full local experience and resources. These efforts
require institutional and financial support.

59* To this end it is recommended that countries should:

(a) Reviev the adequacy of existing institutional arrangements for the
development of appropriate technologies in vater resources management, and provide
support for their development;

(b) Provide every possible encouragement and support to national institutions
concerned vith the development of appropriate technologies in vater resources
development;

(c) Provide the resources to enable professionals to observe vhat has been
achieved in their field of expertise in other countries and to acquaint themselves
vith possible improvements in the technologies they are using at present;

(d) Encourage the widest possible diffusion of acquired knowledge on the
development of appropriate technology, establish and expand enterprises and
productively apply the appropriate technologies that have been developed;

(e) Reviev the extent of public participation in the planning, construction,
operation and maintenance of vater projects and take steps to ensure a greater
level of participation, through consultations and the transfer of knowledge starting
at the village level;

(f) Make the fullest use of labour in vater projects, keeping in view the need
to strike a suitable balance between labour—intensive and capital-intensive
technologies, emphasizing the need to reduce unemployment and underemployment
particularly for unskilled labour;

(g) Promote attempts to manufacture such items as pumps, engines, steel,
polyvinyl chloride (PVC), asbestos cement and pre-stressed concrete pipes and vater
treatment reagents, from locally available resources. In the promoting of this idea
the use of local materials vith advanced technology should be encouraged.
Appropriate precautions should be taken in the manufacture and use of potentially
dangerous materials such as PVC and asbestos;
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(h) Develop facilities for the servicing and maintenance of installed
hydraulic equipment, including the manufacture of spare parts;

(i) Promote the standardization of equipment to help solve operational
problems resulting from shortages of spare parts;

(j) Promote the standardization of specifications, design and plans of
equipment and hydraulic work;

(k) Promote subregional and regional arrangements for the planning, design
and construction of vater projects and the exchange of information with other
regions where similar conditions prevail;

(l) Promote intraregional technical co-operation to even out the prevalent
disparities in technological development among countries while encouraging
technological innovation in planning, instrumentation and equipment and the exchange
of information with other regions;

(m) Ensure that water facilities to be manufactured from local resources do
not create health hazards;

(n) Develop emergency programmes to supply water to areas affected by
drinking-water shortage;

(0) Make all efforts to improve the cost-benefit ratio while taking into
regard the requirements of environment and health protection and local and
socio-economic aspects involvede

£0« International organizations and other supporting bodies should, as appropriate,
and on request, take the following action:

(1) Make a review of the adequacy of existing constitutional arrangements for
the development of appropriate technology in the water resources field;

(ii) Support national efforts to manufacture construction materials, to
service imported equipment, to manufacture spare parts and to manufacture
the equipment itself;

(iii) Evolve standard designs and plans, wherever possible;

(iv) Strengthen subregional, regional and interregional arrangements for the
planning, design and construction of water projects, through the provision
of personnel and other such facilities;

(v) Provide funds to enhance the transfer of technologies and to adapt these
technologies to local needs;

(vi) Support and strengthen institutions for the promotion of appropriate
technology, at the village level, inter alia, by organizing workshops,
seminars, and appropriateconsultations.
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61* It is further recommended to the Economic and Social Council that the relevant
recommendations and resolutions of the United Nations Water Conference be
transmitted to the Preparatory Committee for the United Nations Conference on
Science and Technology for Development at its second session in order to ensure
that water-management problems and the problems of appropriate water technologies
be given priority attention in the preliminary national and regional analysis
undertaken in the preparatory process for the Conference as veil as by the
Conference itself.
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E. Natural hazards

62. There are extensive areas of the world where severe hydrometeorological
phenomena frequently occur and cause great damage, leading to loss of life and
setbacks in development. Experience shows that, with appropriate combinations of
engineering works and non-structural measures, damages can be substantially reduced.
It is necessary to plan ahead and co-ordinate the measures that need to be taken to
avoid and reduce the damage produced by severe hydrometeorological phenomena. These
should be studied and the losses in the most affected areas should be evaluated,
taking into account their physical, economic and social characteristics, in order
to forecast the likely nature and frequency of damage.

Flood loss management

63. Floods are major hazards for many countries because flood plains of large
rivers are invariably densely populated and properties of considerable value are
located on them. The flood losses can be decreased by comprehensive structural and
non-structural precautions and by the organization of emergency services, including
expanding the hydrological services to aid in forecasting floods and related events.

6U. THERE IS A NEED IN MANY COUNTRIES TO STRENGTHEN PROGRAMMES TO REDUCE THE LOSSES
ASSOCIATED WITH FLOODS WITHIN THE FRAMEWORK OF PROGRAMMES FOR LAND AND WATER
MANAGEMENT AND FOR DISASTER PREVENTION AND PREPAREDNESS GENERALLY.

65. To this end it is recommended that countries should:

(a) As part of general land and water management programmes:

(i) Provide the ««•»••? mim feasible scope for flood mitigation in reservoir
design and operation, having regard, however, to the main function of the
particular reservoir;

(ii) Take into consideration the effect of catchment use on the amount and
timing of run-off;

(iii) Make provision for the zoning and management of flood-prone lands with
due regard to the economic and social consequences of the different uses;

(iv) Plan well in advance and provide effective flood protection by structural
and non-structural measures proportionate to the magnitude of the risk;

(v) Provide adequate financial resources to improve catchment areas for the
retention of flood waters and soil erosion control and encourage local
participation in the implementation of such measures;

(vi) Provide adequate funds for satisfactory maintenance of flood protection
works;
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(b) Develop flood forecasting and warning systems as veil as flood-fighting
and evacuation measures to minimize loss of lives and property in case of flooding.
Disaster assistance which includes preventive health services should be included in
developmental processes;

(c) Improve the collection of data on damage caused by floods so as to
provide a better basis for the planning, design and management of measures for the
mitigation of flood loss, and to evaluate the performance of measures taken;

(d) Develop flood-risk maps as a basis for public information programmes and
action by Governments to regulate development in flood-prone areas;

(e) Give appropriate consideration to structural measures such as dikes and
levees and also to non-structural measures like flood-plain regulations^ flood
zoning, the preparation of flood-risk maps, flood insurance, etc. and integrate
measures for up-stream watershed management into over-all flood control plans.

Drought loss management

66. In the recent past droughts of exceptional severity have caused major hardships
in many areas of the world. Such disasters can arise again at any time. In
consequence, steps to mitigate the effects of drought in such areas is a top
priority. In order to remedy the situation, structural and non-structural and
emergency measures should be adopted and for this purpose the development ..and
management of water resources as well as drought forecasting on a long-term basis
should be viewed as a key element.

67. THERE IS A NEED TO DEVELOP IMPROVED BASES FOR PLANKING LAND AND WATER
MANAGEMENT IN ORDER TO MAKE OPTIMUM USE OF LAND AND WATER RESOURCES IN AREAS SUBJECT
TO SEVERE DROUGHT. COMPREHENSIVE PROGRAMMES SHOULD BE FORMULATED FOR THE
PROGRESSIVE IMPLEMENTATION OF THE DEVELOPMENT OF WATER RESOURCES FOR THE BENEFIT OF
DROUGHT-AFFECTED AREAS: SPECIFIC SHORT-TERM AND LONG-TERM OBJECTIVES, AS WELL AS
TARGETS, SHOULD BE OUTLINED. THERE IS ALSO A NEED TO STUDY BASIC METEOROLOGICAL
PROCESSES WITH A VIEW TO FORMULATING LONG-TERM FORECASTS IN WEATHER BEHAVIOUR IN ANY
GIVEN AREA.

68. To this end, it is recommended that countries should:

(a) Undertake studies on climate, hydrometeorology and agronomy and on local
management techniques in order to define the best means of extending and
intensifying rain-fed cultivation while incurring a minimum of risk from scarcity
of rain;

(b) Make an inventory of all available water resources, and formulate long-term
plans for their development as an integral part of the development of other natural
resources, and within this framework prepare medium-term and long-term plans for
the development of these water resources. These activities may require co-ordination
with similar activities in neighbouring countries;
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(c) Consider the transfer of water from areas where surplus in water resources
is available to areas subjected to droughts;

(d) Intensify the exploration of ground water through geophysical and
hydrogeological investigations and undertake on a regional scale large-scale
programmes for the development of wells and boreholes, to be explored in groups
where appropriate for water for human and livestock consumption, taking into account
the needs of pastures while preventing overgrazing and avoiding overexploitation
of underground aquifers;

(e) Determine the effect of drought on aquifers and in the assessment of the
response of ground-water systems to drought, basing such assessment on concepts
such as storage/flow ratio in order to characterize ground-water flow regions in
periods of drought;

(f) Arrange to complete as expeditiously as possible feasibility reports for
well-defined surface water projects andfor the implementation of projects deemed
to be feasible;

(g) Make arrangements for the proper maintenance of existing wells and the
development of new ones, using the resources and energies of the affected population
in rural areas on the basis of self-help, supplemented by State assistance and
external resources;

(h) Undertake studies on technologies geared to the improvement of water pumps,
efficiency of uses and the reduction of losses from evaporation, seepage,
transpiration, etc.;

(i) Develop drought-resistant plant species;

(j) Set up systems for the observation and control of the processes of
desertification and carry out research on the basic causes of drought;

(k) Strengthen institutional arrangements, including co-operation among
various agencies, for the preparation and dissemination of hydrological,
hydrometeorological and agricultural forecasts and for the use of this information
in the management of water resources and disaster relief;

(1) Wherever possible, institute a deliberate policy for the transfer of
population from drought-prone areas to other suitable regions with the view of
reducing harmful effects on the ecosystem and promoting long-term rehabilitation
programmes;

(m) Evolve contingency plans to deal with emergency situations in drought-
affected areas;

(n) Study the potential role of integration of surface and underground phases
of water basins utilizing the stocks of water stored in ground-water formations in
order to maintain a minimum supply under drought conditions.
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Management of flood and drought loss

69. International organizations and other supporting bodies should, as appropriate,
and on request:

(i) Further the development of hydrologic models as a basis for flood
forecasting and river system management generally;

(ii) Study risk evaluation and other aspects of flood-plain zoning and
management and disaster prevention;

(iii) Provide technical and other assistance in implementing flood control and
flood protection works as veil as the management of the catchment
areas;

(iv) Arrange an initial programme of information exchange on drought loss
management and long-term veather forecasting through expert meetings and
subsequently take appropriate follov-up action.
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F. Public information, education, training and research

Public information and extension service

70. In order to ensure maximum attention to the proper utilization, protection
and conservation of water, it is of decisive importance that all citizens be made
aware of fundamental matters relating to water. For that reason education and
research have to be efficiently supplemented by the provision of broad information to
the public. Effective public information aims at the creating of a general as well
as personal responsibility for the crucial water issues. It is considered an
essential task for Governments to motivate the citizens to adopt a sound view on
matters concerning their daily handling of water. Given a general feeling of
responsibility for the local resources, people will be aware of the importance of
the protection and conservation of water.

71. COUNTRIES SHOULD ACCORD PRIORITY TO CONDUCTING PROGRAMMES FOR NATIONAL
INFORMATION CAMPAIGNS DIRECTED TO ALL PEOPLE CONCERNING THE PROPER UTILIZATION,
PROTECTION AND CONSERVATION OF WATER.

72. In this context it is recommended that countries should:

(a) Direct information to all citizens, first of all through the normal
channels offered by primary and adult education and in connexion with regular
health programmes and information schemes for parents;

(b) Initiate special information campaigns conducted by the use of brochures,
newspapers, radio and television, and other forms of popularization;

(c) Prepare people for the consequences of changed life patterns which could
be the effect of improved water availability in areas where water shortage formerly
restricted various activities;

(d) Provide information in a simple manner and adapted to local conditions
concerning land-use, social traditions, climate, geology and infrastructure;

(e) Inform people of the negative ecological, hydrological and sanitary
consequences of misuse of water;

(f) Emphasize the risk for the spreading of water-borne diseases in connexion
with pollution of water;

(g) Carry out programmes for broad public information repeatedly and make a
continuous review of the results.

Education and training

73. Many countries share problems in educating, training and retaining properly
qualified and experienced personnel at all professional and subprofessional levels.
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There is uncertainty as to the precise extent of these problems and an urgent need
to isolate and remedy then. A number of national and subregional training
establishments have been doing useful work in the training of middle-level
subprofessionals, particularly in the subjects of hydrology, hydrogeology, vater
desalination and hydrometeorology. A number of fellowships offered by the United
Nations system and other bilateral and multilateral agencies have been used for the
training of professionals. Nevertheless, the total impact of all this effort has not
been such as to remove the element of the shortage of trained manpower as a critical
constraint.

71*. COUNTRIES SHOULD ACCORD PRIORITY TO CONDUCTING SURVEYS TO DETERMINE NATIONAL
NEEDS FOR ADMINISTRATIVE, SCIENTIFIC AND TECHNICAL MANPOWER IN THE WATER RESOURCES
AREA. LAW-MAKERS AND THE PUBLIC IN GENERAL SHOULD BE INFORMED ABOUT AND SENSITIZED
TO THIS PROBLEM.

75. TRAINING PROGRAMMES SHOULD BE IMPLEMENTED TO GIVE WATER MANAGEMENT PLANNERS AN
UNDERSTANDING AID APPRECIATION OF THE VARIOUS DISCIPLINES INVOLVED IN WATER
RESOURCES DEVELOPMENT AND UTILIZATION; TO PROVIDE PROFESSIONAL, TECHNICAL AND SKILLED
MANPOWER IN HYDROLOGY, HYDROGEOLOGY, HYDRAULICS, SOCIAL, BIOLOGICAL AND HEALTH
SCIENCES AND WATER DESALINATION; AND TO PROVIDE MANAGERS FOR WATER RESOURCES SYSTEMS.
OPERATORS FOR WATER DISTRIBUTION AND FOR TREATMENT PLANTS AND MONITORS FOR WATER
QUALITY INSTALLATIONS. EXTENSION SERVICES AT THE FARM LEVEL SHOULD ALSO BE
ORGANIZED.

76. In this context, the following considerations are pertinent:

(a) Education and training are necessary for *11 levels of personnel dealing
with water resources development, such as professionals, subprof essionals, water
users, village level workers, etc.;

(b) Programmes should provide for refresher and in-service training for
existing staff to disseminate new developments in methods and techniques;

(c) Incentives must be developed to induce staff to remain in work areas
where the training they have received is relevant;

(d) Management training should be provided for senior staff on a variety of
matters, including techniques of project negotiation and administration;

(e) Available training at both the professional and subprofessional levels
often requires substantial qualitative rather than quantitative improvement as a
first priority;

(f) Countries, in particular those offering fellowships of training for
overseas students or acting as hosts to regional training centres, should be
sensitive to the "brain drain" from developing countries and should co-operate in
reducing its incidence;

(g) Regional educational and training centres for administrative and
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subprofesaional staff Bhould be encouraged, but attention is drawn to the fact that
suitable persons for subprofessional posts will often not possess a common regional
language; smaller countries cannot afford to develop individual programmes and some
economical means arast be derised of sharing such programmes;

(h) A balance must be struck between the employment of international expertise
and developing indigenous experience in planning and executing water development
projects.

77* In this context it is recommended that countries should:

(a) Ensure that the contemplated manpower surveys cover all aspects of water
resources management, including the appraisal of water resources* various water uses,
water associated diseases and related methods such as computer technology,
application of instruments, modelling and management techniques*

(b) Make a comprehensive assessment of the requirements of manpower in the
professional and subprofessional, senior, junior and middle-level categories of
personnel;

(c) Conceive manpower surveys for water development as integral components of
over-all surveys of the need for trained manpower in all sectors of economic
development in the nation, so as to provide really effective instruments for policy
planning and project implementation;

(d) Improve the working and living conditions for national professional
experts to facilitate and encourage them to teach and to develop research in their
own countries;

(e) Make an inventory of cadres who emigrate abroad and create conditions that
would encourage their return to their own countries.

78. Further, in connexion with training programmes, countries should:

(a) Take steps to strengthen and expand the facilities and existing
institutions, universities, college*, polytechnics and training centres by
providing more teachers, teaching materials, etc., so that the quantity and quality
of their output can be increased;

(b) Review the curricula of the existing institutions and training centres
and expand them to include subjects pertaining to water resources development, the
conservation of land and water resources, the teaching of basic anti-pollution
measures for lessening pollution and other waterborne diseases in rural communities,
the training of farmers in the practice of irrigated agriculture, and the training
of technicians in community and industrial water supply and sanitation;

(c) Take steps to establish training programme*, on-site training and training
centres for water and sewage-treatment plant operators and water distribution
operators as well as training in other areas where a special need exists;



(d) Consider the establishment of special training schools attached to colleges
and schools or to national water-development agencies on a permanent basis;

(e) Encourage intraregional co-operation to establish training institutions
as Joint ventures by interested countries in the training of professional and
subprofessional personnel, inter alia,by the provision of teaching staff from
vater-development organizations within the region;

(f) Make provision for scholarships of long duration for graduate courses in
subjects pertaining to water resources development as distinct from short-term
fellowships included in specific projects;

(g) Make an inventory of regional institutions concerned with sanitary
engineering and strengthen them by providing adequate personnel, funds and equipment;

(h) Consider the establishment of water resources development training centres
on a subregional or regional basis to train specialists in various aspects of
technology in the development of water resources at the post-graduate level for the
benefit of graduates in engineering from existing universities or polytechnics, with
provision for on-site training and refresher courses for engineers, including
special courses in water resources management. In cases where these centres already
exist they should be strengthened and no new ones should be established;

(i) Accord to scientists and engineers working in water resources development
a status similar to professionals in other sectors of the national economies in
order to ensure their retention;

(J) Establish, in co-operation with regional and international organizations,
personnel exchange programmes to provide for experts and technicians from developing
countries to serve in other countries which suffer from personnel shortages and to
provide work experience for persons engaged in the operation of water management
schemes at existing successful schemes in other countries, and to further encourage
students engaged in graduate research to conduct their investigations in their own
countries on topics appropriate to their countries' needs;

(k) Publish technical manuals and other guidance material in water-project
design and construction, with particular relevance to local conditions;

(l) Ensure that university teachers and technical education institutions hare
enough practical experience and multidisciplinary training to improve their teaching
and research;

(m) Take steps to encourage operational managers and supervisors to play their
part, both individually and collectively, as non-professional and part-time trainers
and instructors of their own subordinate staff.

79. International organizations and other supporting bodies should, as appropriate,
and on request, take the following action:



(i) Conduct surveys on available manpower and needs in the field of vater
resource management and utilization;

(ii) Strengthen and expand the existing educational and training institutions
at all levels including vocational training and improve the course
content in subjects pertaining to the development of vater resources;

(iii) Establish new training centres, as and when requested by countries;

(iv) Provide scholarships for undergraduate and graduate courses;

(v) Establish vater resources development training centres in Africa for
postgraduate specialization vith special courses in the management of
vater resources and sanitary engineering;

(vi) Undertake regional studies in consultation vith the countries concerned
to identify the incidence of problems relating to the education and
retention of staff. Thereafter, as appropriate, steps should be taken
to formulate proposals to countries and to international agencies to
meet identified needs. Countries are meanvhile urged to share their
expertise and to offer appropriate training programmes as part of their
ovn aid programmes.

Research needs

80. Properly planned research and its appropriate application play an important
role in the resolution of vater problems, and vhile the diversity of circumstances
vithin the regions calls for specific programmes in most countries, there is also
scope for the co-ordination of efforts. Considerable research is being carried out
in research institutes, governmental and intergovernmental organizations and
universities on problems related to the development of vater resources. There is
a need to reviev and evaluate the vork carried out so far and to outline areas in
vhich further research should be undertaken.

81. IT IS RECOMMENDED THAT COUNTRIES EVOLVE, WITHIN THE FRAMEWORK OF NATIONAL
SCIEHCE POLICIES, A PARTICULAR POLICY FOR RESEARCH WORK IN THE DEVELOFMEIT,
MANAGEMENT AID COBSERVATION OF WATER RESOURCES. HIGH PRIORITY SHOULD BE ACCORDED
TO RESEARCH PROGRAMMES THAT PROVIDE THE KHOWLEDGE NECESSARY FOR THE SOUMD
MANAGEMENT OF WATER RESOURCES. SUITABLE INSTITUTIONAL FORMS SHOULD BE DEVELOPED TO
PROMOTE CO-OPERATION BETWEEN WATER RESEARCH AND ADMINISTRATION AND TO ENSURE THAT
RESEARCH ENDEAVOURS RESPOND FIRST TO PRIORITY PROBLEMS AS DESIGNATED IN NATIONAL
PLAN8 FOR THE DEVELOPMENT OF WATER RESOURCES. RESEARCH ENDEAVOURS SHOULD FIRST
RESPOaU TO IMPORTANT PROBLEMS, BY ENSURING THAT DUPLICATION AND OVERLAPPING ARE
MINIMIZED AND THAT RESULTS ARE DISSEMINATED IN FORMS THAT CAN BE READILY UlTJtKPHETKD
AND APPLIED BY OTHER COUNTRIES. ENCOURAGEMENT SHOULD BE GIVEN TO REGIONAL
CO-OPERATION IN HYDROMETSOROLOGICAL RESEARCH AND MONITORING AND TO RESEARCH
PROMOTING GREATER EFFICIENCY IN WATER USE, PARTICULARLY IN AGRICULTURE AID INDUSTRY.
THE RESULTS OF LONG- AND SHORT-TERM BASIC AND APPLIED RESEARCH SHOULD BE ADOPTED AID
UTILIZED II ORDER TO SOLVE SPECIFIC PROBLEMS AND THUS FORGE A CLOSER RELATIONSHIP
BETWEEN RESEARCH AND DEVELOPMENT.

82. To this end it is recommended that countries should:



} (a) Set up national steering committees comprising all relevant interested
parties to make an inventory of problems in water resources development on which
research has been, or is now being carried out* including research of subregional
and regional organizations dealing with problems pertaining to water development;

(b) Co-ordinate research programmes at the national level by means of a
systematic and scientific evaluation of the work carried out on those problems
with a view to locating gaps in knowledge, avoiding overlap of research efforts and
identifying areas in which further research is needed to advance the future
development of water resources;

(c) Strengthen existing institutions, where gaps exist, and establish new
ones, wherever necessary, for the specific purpose of conducting water resources
research on problems closely related to developmental needs;

(d) Adopt and utilize the results of research to solve specific problems and
thus forge a closer relationship between research and development;

(e) Make more use of existing institutional mechanisms and promote additional
ones, where necessary, for continuous consultation and co-ordination among research
workers in the field so that solutions will emerge to suit the water problems of
the countries in particular regions;

(f) Promote research into problems of methodologies for the assessment of
supplies of surface and ground-water resources, and for their use, development and
management. Research organizations should use their resources first for applied
research and application of research results already available to solve some of the
most urgent national problems. As scientific personnel and equipment become
available, more basic research may be undertaken and also research into high-
technology fields;

(g) Promote research in areas related to their respective needs including where
relevant:

Weather modification (should not be contrary to General Assembly
resolutions 3U75 (XXX) and 31/72)

Climatology and agrodimatology

Weather forecasting

Remote sensing

Possible effects of climatic change on water availability

Articifial recharge of aquifers

Soil-erosion and sediment control

Methods of increasing efficiency of water use in irrigation and rain-fed
agriculture

- k6 -



Conservation of water in reservoirs and methods of operation of
multipurpose reservoirs

Physical modelling

Application of systems analysis techniques for vater resources,
planning and management

Desalination, with particular reference to the treatment of brackish water

Recycling of water

Water and waste treatment

Water pollution and water quality modelling

Water-associated diseases and health effects of water schemes

Use of brackish water in agriculture

Contamination of ground waters

Crop water requirements

Salt-tolerant crops

Aequaculture

Methods of increasing efficiency of flood control and drought
Mitigation

Prevention and mitigation of the effects of natural hazards like
earthquakes, hurricanes, volcanic eruptions on water resources

Use and control of water in humid areas, or areas of large amounts of
rainfall;

(h) Encourage multidisciplinary research in co-ordination with training
programmes within the fields of water assessment, utilization, protection,
conservation and management;

(i) Encourage the participation of national research institutes and the
scientific community in international programmes and institutions, and the
exchange of relevant information with other countries.

83. International organizations and other supporting bodies should, as appropriate,
and on request, take the following action:

(i) Conduct a review and evaluation of the research work done so far with a
view to outlining the directions of future research work needed;



(ii) Strengthen the existing research institutions and set up new ones-
wherever needed, by offering technical assistance, funds, equipment
and expertise;

(iii) Exchange information and experience and disseminate research results;

(IT) Prepare research projects, including global studies of environmental
trends;

(v) Standardize methods of processing relevant data;

(vi) Investigate the possibilities of new technologies such as weather
modification (in accordance with General Assembly resolutions
3*75 (XXX) and 31/72), long-term weather forecasting, desalination
and remote sensing to augment water availability.



0. Regional co-operation

Development of shared water resources 5/

8U. In the case of shared water resources, co-operative action should be taken
to generate appropriate data on which future management can be based and to devise
appropriate institutions and understandings for co-ordinated development.

85. COUNTRIES SHARING WATER RESOURCES, WITH APPROPRIATE ASSISTANCE FROM
INTERNATIONAL AGENCIES AND OTHER SUPPORTING BODIES, ON THE REQUEST OF THE COUNTRIES
CONCERNED, SHOULD REVIEW EXISTING AND AVAILABLE TECHNIQUES FOR MANAGING SHARED
WATER RESOURCES AND CO-OPERATE IN THE ESTABLISHMENT OF PROGRAMMES, MACHINERY AND
INSTITUTIONS NECESSARY FOR THE CO-ORDINATED DEVELOPMENT OF SUCH RESOURCES. AREAS
OF CO-OPERATION MAY WITH AGREEMENT OF THE PARTIES CONCERNED INCLUDE PLANNING,
DEVELOPMENT, REGULATION, MANAGEMENT, ENVIRONMENTAL PROTECTION, USE AND CONSERVATION,
FORECASTING, ETC. SUCH CO-OPERATION SHOULD BE A BASIC ELEMENT IN AN EFFORT TO
OVERCOME MAJOR CONSTRAIN SUCH AS THE LACK OF CAPITAL AND TRAINED MANPOWER AS
WELL AS THE EXIGENCIES OF NATURAL RESOURCES DEVELOPMENT.

36. To this end it is recommended that countries sharing a water resource should:

(a) Sponsor studies, if necessary with the help of international agencies
and other bodies as appropriate, to compare and analyse existing institutions for
managing shared water resources and to report on their results;

(b) Establish Joint committees, as appropriate with agreement of the parties
concerned, so as to provide for co-operation in areas such as the collection,
standardization and exchange of data, the management of shared water resources,
the prevention and control of water pollution, the prevention of water-associated
diseases, mitigation of drought, flood control, river improvement activities and
flood warning systems;

(c) Encourage joint education and training schemes that provide economies
of scale in the training of professional and subprofessional officers to be
employed in the basin;

(d) Encourage exchanges between interested countries and meetings between
representatives of existing international or interstate river commissions to share
experiences. Representatives from countries which share resources but yet have
no developed institutions to manage them could be included in such meetings;

(e) Strengthen if necessary existing governmental and intergovernmental
institutions, in consultation with interested Governments, through the provision
of equipment, funds and personnel;

5/ This term has been used only for the uniformity of the text and its use
does not prejudice the position of the countries supporting the terms
"transboundary waters" or "international waters" in any of the problems involved.



(f) Institute action for undertaking surveys of shared water resources and
monitoring their quality;

(g) In the absence of an agreement on the manner in which shared water
resources should be utilized, countries which share these resources should
exchange relevant information on which their future management can be based in
order to avoid foreseeable damages;

(h) Assist in the active co-operation of interested countries in controlling
water pollution in shared water resources. This co-operation could be established
through bilateral, subregional or regional conventions or by other means agreed
upon by the interested countries sharing the resources.

87. The regional water organizations, taking into account existing and proposed
studies as well as the hydrological, political, economic and geographical
distinctiveness of shared water resources of various drainage basins, should seek
ways of increasing their capabilities of promoting co-operation in the field of
shared water resources and, for this purpose, draw upon the experience of other
regional water organizations.

Recommendations for particular regions

88. The Conference took note of all the specific regional recommendations
emanating from the regional commissions in Africa, Asia and the Pacific, Europe,
Latin America and Western Asia and referred them to the regional commissions
concerned for appropriate action in the light of the other relevant recommendations
approved by the Conference. These recommendations are reproduced in the annex to
this section of the present chapter.

89. The Conference also took note of the valuable contributions provided by the
regional commissions. These formed part of the material on which the consolidated
action recommendations (E/CONF.70/9) had been based.
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H. International co-operation

Development of shared vater resources 5/

90. It is necessary for States to co-operate in the case of shared water resources
in recognition of the growing economic, environmental and physical interdependencies
across international frontiers. Such co-operation, in accordance with the Charter
of the United Nations and principles of international law, must be exercised on the
basis of the equality, sovereignty and territorial integrity of all States, and
taking due account of the principle expressed, inter alia, in principle 21 of the
Declaration of the United Nations Conference on the Human Environment. 6/

91- IN RELATION TO THE USE, MANAGEMENT AND DEVELOPMENT OF SHARED WATER RESOURCES,
NATIONAL POLICIES SHOULD TAKE INTO CONSIDERATION THE RIGHT OP EACH STATE SHARING THE
RESOURCES TO EQUITABLY UTILIZE SUCH RESOURCES AS THE MEANS TO PROMOTE BONDS OF
SOLIDARITY AND CO-OPERATION.

92. A CONCERTED AND SUSTAINED EFFORT IS REQUIRED TO STRENGTHEN INTERNATIONAL WATER
LAW AS A MEANS OF PLACING CO-OPERATION AMONG STATES ON A FIRMER BASIS. THE NEED FOR
PROGRESSIVE DEVELOPMENT AND CODIFICATION OF THE RULES OF INTERNATIONAL LAW REGULATING
THE DEVELOPMENT AND USE OF SHARED WATER RESOURCES HAS BEEN THE GROWING CONCERN OF
MANY GOVERNMENTS.

93. To this end it is recommended that:

(a) The work of the International LKW Commission in its contribution to the
progressive development of international law and its codification in respect of the
law of the non-navigational uses of international watercourses should be given a
higher priority in the working programme of the Commission and be co-ordinated with
activities of other international bodies dealing with the development of
international law of waters with a view to the early conclusion of an international
convention;

(b) In the absence of bilateral or multilateral agreements, Member States
continue to apply generally accepted principles of international law in the use,
development and management of shared water resources;

(c) The Intergovernmental Working Group of Experts on Natural Resources
Shared by Two or More States of the United Nations Environment Programme be urged
to expedite its work on draft principles of conduct in the field of the environment
for the guidance of States in the conservation and harmonious exploitation of
natural resources shared by two or more States;

(d) Member States take note of the recommendations of the Panel of Experts
on Legal and Institutional Aspects of International Water Resources Development

6/ Report of the United Nations Conference on the Human Environment (United
Nations publication, Sales No.: E.73.II.A.1U), chap. I, sect. II
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set up under Economic and Social Council resolution 1033 (XXXVII) of lU August 196U
as veil as the recommendations of the United Nations Interregional Seminar on River
Basin and Inter-basin Development (Budapest, 1973).

(e) Member States also take note of the useful work of non-governmental and
other expert bodies on international water law;

(f) Representatives of existing international commissions on shared water
resources be urged to meet as soon as possible with a view to sharing and
disseminating the results of their experience and to encourage institutional and
legal approaches to this question;

(g) The United Nations system should be fully utilized in reviewing,
collecting, disseminating and facilitating exchange of information and experiences
on this question. The system should accordingly be organized to provide concerted
and meaningful assistance to States and basin commissions requesting such
assistance.

Financing arrangements for water development

9U. A persistent and recurring problem in many countries is the mobilization and
the obtaining of adequate financial resources to implement necessary improvements
in the numerous aspects of water resources planning, development and management.

95- A BETTER AND INCREASED FLOW OF FUNDS ON THE BEST POSSIBLE TERMS CAN ASSIST
IN ACHIEVING THE GOALS ASSOCIATED WITH WATER RESOURCES PLANNING, DEVELOPMENT AND
MANAGEMENT. ARRANGEMENTS SHOULD BE MADE TO PROVIDE ADEQUATE AND TIMELY FINANCING
FOR PROJECT PLANNING, FORMULATION AND IMPLEMENTATION OF A SUSTAINED AND LONG-TERM
BASIS ON EASY AND LIBERAL TERMS.

96. STATES WHICH COMMAND SURPLUS FINANCIAL RESOURCES MAY ESTABLISH JOINT OR
INTERGOVERNMENTAL VENTURES AS THEIR CONSTITUTIONAL REGIMES PERMIT IN THE FIELD OF
WATER MANAGEMENT AND DEVELOPMENT WITH DEVELOPING COUNTRIES. THIS MAY BE DONE
VOLUNTARILY ON A COUNTRY-BY-COUNTRY BASIS BUT SHOULD PREFERABLY BE HANDLED ON A
COMBINED REGIONAL BASIS.

97. To this end, it is recommended that countries should:

(a) Examine the various possibilities of mobilizing internal resources;

(b) Develop by 1980 an inventory of investment needs in the field of water
resources and determine the relative priorities of these needs;

(c) Investigate the possibilities of making water projects, as far as
possible, self-sustaining;

(d) Attempt to reduce project costs by greater involvement of the people,
more extensive use of local labour, material and technology, more economic designs
and the preparation and adoption of standard designs for structures, establishment
of joint ventures for manufacturing pumps, gates, pipes, valves, etc., and formation
of national consultancy firms, etc.;
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(e) Improve the economic viability and the social effectiveness of projects
by making them more efficient;

(f) Support where appropriate the work of non-governmental organizations
engaged in the promotion of water management projects, particularly those which are
low-cost and self-help based.

98. International agencies and other supporting bodies, particularly international
financing agencies such as the World Bank, regional and subregional development
banks, national development banks and other bilateral and multilateral agencies for
development financing, should, where appropriate and within their respective areas
of responsibility:

(i) Co-ordinate their policies and activities in the matter of financing
projects and plans for water resources development;

(ii) Review their financing criteria and give sufficient weight to the
socio-economic effects of the projects, including direct, indirect and
social benefits;

(iii) Adopt flexible methods of project execution in order to encourage
effective participation of national capacities and to promote regional
co-operation;

(iv) Enunciate well-thought-out, comprehensive and realistic policies for
financial assistance, which will pave the way for the formulation of
long-term programmes for the implementation of water projects;

(v) Strengthen existing institutional arrangements at the subregional and
regional levels through the provision of equipment, personnel and
funds;

(vi) Undertake such co-operative studies or Joint action for the development
of international river and lake basins as may be requested by basin
countries;

(vii) To the extent possible, provide appropriate opportunities for tenders to
be offered on an international basis for goods and services, entrusting
the recipient countries with the responsibility of executing projects
financed by these agencies provided cost-effectiveness is achieved;

(viii) To the extent possible, agree to the retention of local consulting firms
capable of undertaking entire projects or project elements, channel
foreign expertise into such firms while advising on specific aspects of
the project at the request of the Governments concerned.

Technical co—operation ft<B/tnn developing counttr̂ ***

99. The promotion of technical co-operation among developing countries will
supplement, upgrade and give a new dimension to the traditional forms of bilateral
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and multilateral development co-operation to help the developing countries achieve
greater intrinsic self-reliance. The development of water resources in developing
countries provides a promising area where technical co-operation among developing
countries can he achieved* Many developing countries have expertise and capacity
which they can share with other developing countries. Alternate appropriate
technologies have been developed and many developing countries have reached the
stage of self-reliance in water-resource development to enable them to apply the
more appropriate techniques using the latest know-how and promote better
understanding among the countries concerned. This can be adapted to the needs of
other developing countries by means of technical co-operation among developing
countries.

100. GOVERNMENTS OF DEVELOPING COUNTRIES SHOULD PURSUE, EXPLORE AND BUILD
MECHANISMS IN ORDER TO PROMOTE TO THE FULLEST EXTENT, TECHNICAL CO-OPERATION AMONG
THEMSELVES WITH A VIEW TO ACHIEVING COLLECTIVE SELF-RELIANCE IN THE DEVELOPMENT OF
THEIR WATER RESOURCES.

101. TECHNICAL CO-OPERATION AMONG DEVELOPING COUNTRIES WILL ALSO FACILITATE THE
8BLECTI0N OF APPROPRIATE TECHNOLOGIES FOR EACH COUNTRY AND REGION ACCORDING TO
LOCAL SOCIO-ECONOMIC AND PHYSICAL CONDITIONS.

102. In the light of these considerations it is recommended that where appropriate
countries should at the national, regional and subregional level:

(a) Develop an adequate information base so that the capabilities and
requirements for technical co-operation in water resources development are known,
and put to good use on a continuing basis;

(b) Co-operate in the preparation and upgrading of a register of experts and
consultant services on a subregional/regional basis having particular knowledge of
the problems confronting the development of water resources for that sub region/
region, and who can be called upon as and where required by member Governments;

(c) Determine priority areas in water resources development, and identify
institutes having facilities, capabilities and expertise in these areas to develop
technologies appropriate for developing countries;

(d) Develop pilot projects for the region/subregion by mutual agreement among
the countries concerned to comprise a group of engineers and experts in the field of
water resources from the region/subregion who would travel from country to country
to collect detailed information on the available resources and the need for mutual
exchange of technical resources in the region to promote technical co-operation
among developing countries in the water sector;

(e) Identify programmes for water resources development that can be achieved
through technical co-operation among developing countries in specific sectors such
as community water supply, irrigation, drainage hydroelectric generation, the
development and management of transboundary water resources, ground-water
development, and means for the prevention and reduction of losses due to floods and
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droughts and pollution control, water legislation and training, transfer of
technology suited to the requirements of the developing countries and the general
development of such technology;

(f) The countries of the regions of Africa, Asia and Latin America are
especially urged to study the possibility of research development and production of
low-cost equipment and technology so as to achieve the objectives of a better and
more comprehensive assessment of their vater resources vithin the shortest possible
time and at the least cost and to promote the exchange of information at the
regional level*

103* International organizations and other supporting bodies should, as
appropriate, and on request, take the following action:

(i) The administrator of the United Nations Development Programme (UNDP) in
close consultation with the whole United Nations system, should make a
study on the feasibility of establishing an information referral system
on the capacities available in the developing countries for technical
co-operation with each other by means of the utilisation of key water
resources institutions in the developing countries* This system should
form an integral part of the UNDP information referral system* It should
be based on information supplied by Governments and by the United Nations
system from institutions within each sector and should be managed by UNDP
on behalf of the United Nations system as a whole;

(ii) Assistance should be given in the initiation and implementation of joint
programmes and institutions for research and training in water-related
activities on a regional or subregional basis, as well as for financing
of pilot projects and field studies as and where appropriate;

(iii) Consideration should be given in the preparatory process for the United
Nations Conference on Technical Co-operation among Developing Countries
to the provision of assistance, as necessary, to appropriate
institutions concerned with water management to allow them to attend the
Conference*
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Annex

SPECIFIC REGIONAL RECOMMENDATIONS

Africa: institutional problems

1. Institutional inadequacy has been one of the major constraints on the effective
development of water resources in the past: increasing attention has been paid to
this problem during the last decade and a number of measures have been taken to
strengthen existing institutions, to create new ones where needed and to provide for
co-ordination; however, much remains to be done by way of streamlining the
organizations and providing effective mechanisms for implementation and co-ordination
at the national, subregional and regional levels.

2. THE PROBLEM OF CREATING AN ADEQUATE INSTITUTIONAL INFRASTRUCTURE SHOULD BE KEPT
CONSTANTLY UNDER REVIEW AT THE NATIONAL, SUBREGIONAL AND REGIONAL LEVELS, IN ORDER
TO STREAMLINE THE EXISTING ORGANIZATIONS AND CREATE NEW ONES, WHERE NECESSARY, IN
ORDER TO DEAL EFFECTIVELY WITH THE PROBLEMS OF WATER DEVELOPMENT AS THEY EMERGE FROM
TIME TO TIME.

3. To this end it is recommended that countries should:

(a) Consider strengthening existing subregional organizations according to
their individual needs, in consultation with the organizations concerned;

(b) Consider the creation of regional teams of experts/consultants under
either the Economic Commission for Africa or any other suitable African development
agency; such teams should carry out similar tasks in adjacent African countries for
ground-water assessment, studies on water demand, reconnaissance of dam sites, etc.,
so as to enable the countries to work together over an extended period of time
under similar technical conditions;

(c) Encourage the formation of technical associations open to all who possess
the necessary professional credentials to be organized regionally with annual
all-African conferences focusing on specific problem areas and solutions;

(d) Consider the establishment of scientific institutes within the common
river basins to promote scientific studies, to formulate basin-wide plans for
integrated basin development and to promote manpower training and an institutional
framework within the basin States so as to reduce progressively the dependence on
foreign consultancy enterprises;

(e) Consider expanding the scope of various specifically African agencies,
such as the Organization of African Unity or the Economic Commission for Africa,
so as to encourage participation in water resources development programmes to a
much greater extent than hitherto; such regional organizations are potentially
the most effective for co-ordination at the regional level, and for the evaluation
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of the progress of projects and their implementation at specified intervals of
time - such as every three to five years;

(f) Strengthen the secretariat of the Economic Commission for Africa in its
water resources activities so as to assist in co-ordinating the activities of the
United Nations "bodies at the regional level and to follow up the recommendations
for Africa in the field of water resources.

k. In connexion with the establishment of institutions to deal with drought
management, the Economic Commission for Africa has recommended further that
drought-affected or drought-prone countries should draw up programmes similar to
those of the Permanent Inter-State Committee on Drought Control in the Sahel.,
and implement them as early as possible so as to mitigate human suffering and free
African agriculture from its present almost total subjection to the vagaries of
rain.

Europe

5. In the case of transboundary river basins, and other shared waters, the active
co-operation of riparian countries should be promoted, in particular in water
pollution control, a/ This international co-operation could usefully be
established, inter alia, through regional conventions and the harmonization of
different long-term national plans of riparian countries, and at a second stage,
if necessary, take steps to develop a joint plan for the entire basin.

6. Co-operation at the regional and international levels should be developed
along the following guidelines:

(i) Exchange of scientific and technical information and documentation;

(ii) Review and analysis of the existing situation and prospects concerning
the use of water resources, including:

Improving forecasting methods of hydrological regimes and exchanging
forecasts on a regional scale

Research into water resources in transboundary river and sea basins to
estimate the effects of human activity factors on water regimes and
quality

Intensification of research and development applied to water management,
including the design and demonstration of new systems and instruments for
measuring and monitoring water quality and quantity (remote sensing) as
well as low cost, easily maintained arid reliable technologies for use by
all nations, and research on emerging technologies for non-conventional
sources

a/ In the ECE region this co-operation is carried out in the spirit of the
Final Act of the Conference on Security and Co-operation in Europe.
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Intensification of national and international efforts designed to
maximize the economic and social efficiency of all water inputs,
including measures to heighten awareness, change attitudes and provide
the technological means and incentives to conserve and protect available
water.

Latin America

7. The work that the United Nations, its specialized agencies and other
international bodies operating in the region have carried out or are carrying out
has effectively contributed to the exploitation of water resources.

8. IT IS DESIRABLE THAT THE WORK OP THE UNITED NATIONS IN THE REGION SHOULD BE
CONTINUED, STRENGTHENED, CO-ORDINATED WITH AND COMPLEMENTED BY THE ACTIVITIES OF
OTHER INTERNATIONAL BODIES.

9. In particular it is recommended that:

(a) Co-ordination at the regional level among the bodies of the United Nation i
system, and co-ordination between them and the other international organizations ;

operating in Latin America and the Caribbean should be strengthened;

(b) The Economic Commission for Latin America should continue its work on
studies of the optimum and integrated use of water with appropriate and timely
participation by professionals and technical experts from the countries involved;
it should include in its programme projects dealing with the interaction between
water and the other environmental components; and it should co-operate with national
and international bodies in the training of human resources;

(c) The studies on water in relation to the environment begun by the United
Nations Environment Programme, the Economic Commission for Latin America, and the
United Nations Educational, Scientific and Cultural Organization should be continued
and enlarged, and further topics of interest should be included among those
specifically studied;

(d) The work carried out on similar subjects by the International Law
Commission should also be continued and expanded;

(e) The Pan-American Sanitary Bureau and the World Health Organization should
continue and strengthen their technical co-operation activities in the field of the
supply of drinking water, waste-water disposal, and water quality generally;

(f) The Joint Inter-American Development Bank/Pan-American Sanitary Bureau
project for the supply of water to small communities should be continued and
strengthened;

(g) The Food and Agriculture Organization of the United Nations should attach
special importance to the execution of drainage works in agricultural land;
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(h) The Centre for Natural Resources, Energy and Transport, in collaboration
with the Economic Commission for Latin America, should carry out a study of river
transport systems, taking into account the interests of the countries which share
navigable international waters;

(i) International agencies such as the Inter-American Development Bank and the
World Bank should increase financing both for basic studies and for plans,
feasibility studies, projects and the construction of necessary works for the
exploitation of water resources, in view of the social benefits involved in such
activities;

(j) Support should be given to the work of the Comite" Regional de Recursos
Hidra'ulicos del Istmo Centroamericano so that it can continue its activities on
a permanent basis with an executive secretariat, and the United Nations bodies,
especially the World Meteorological Organization and the Economic Commission for
Latin American, can collaborate with the projects which that Committee may
establish;

(k) Regional central American programmes for sanitary engineering and hydraulic
resources in the Regional School for Sanitary Engineering in Guatemala City and the
Chair of meteorology in Costa Rica should be strengthened and organizations of the
United Nations should collaborate in their task through programmes of technical
assistance, exchange with other similar regional centres and the granting of
fellowships;

(l) An inventory should be made of the human resources in the countries of
the region, while training in research and the development of water resources and
exchange of personnel should be promoted in order to allow first-hand exposure to
differing technologies and procedures;

(m) The Organization of American States should continue its technological
efforts to help with the implementation of projects for the exploitation of water
resources, in respect of which it provides regional technical co-operation, when
so requested by the countries concerned;

(n) The Latin American Economic System (SELA) should be urged to give priority
to its co-operation programmes for regional and subregional projects for the
exploitation of water resources;

(o) The United Nations, availing itself of the experience of the Centro
Interamericano de Desarrollo Integral de Agua y Tierra (CIDIAT), the Instituto
Nacional de Ciencia y Tecnica Hldricas (INCYTH) and other existing bodies
specializing in the subject, to carry out research and the training of professional,
subprofessional, technical and management staff in the various aspects of science
and technology related to the development of water resources;

(p) Support should be given to the work being conducted by the institutional
system of the River Plate Basin so that its activities may be continued and
intensified with a view to attaining the objectives embodied in the River Plate
Basin Treaty;
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(qj The facilities of the programmes of the World Meteorological Organization,
particularly the World Weather Watch, should be utilized with the view to supporting
a better understanding of hydrometeorological phenomena in the region:

(r) Through appropriate action by the World Health Organization, the positive
experience gained by the Centro Panamericano de Ingenieria Sanitaria y Ciencias del
Ambiente (CEPIS) should be strengthened, increased and extended so that> through
the establishment of similar centres, the developing countries of other
geographical regions may enjoy similar benefits.

Western Asia

10. Because of the extreme importance of water resources for the future of the
region it is imperative that measures be taken now to conserve and develop this
vital resource in the most efficient and economic manner for the highest and best
use of all nations.

11. IT IS RECOMMENDED THAT THERE BE FORMED A WATER RESOURCES COUNCIL FOR WESTERN
ASIA (HEREINAFTER REFERRED TO AS THE COUNCIL), COMPOSED OF ONE REPRESENTATIVE FROM
EACH OF THE FOLLOWING TWELVE STATES: BAHRAIN, DEMOCRATIC YEMEN, IRAQ, JORDAN,
KUWAIT, LEBANON, OMAN, QATAR, SAUDI ARABIA, SYRIAN ARAB REPUBLIC, UNITED ARAB
EMIRATES AND YEMEN; THAT EACH REPRESENTATIVE ON THE COUNCIL BE QUALIFIED TO SPEAK
FOR HIS COUNTRY ON WATER-RELATED MATTERS; THAT SUCH REPRESENTATIVES BE NAMED AS
SOON AS POSSIBLE IN ORDER THAT AN INITIAL MEETING BE HELD SOON THEREAFTER; THAT
IN ORDER TO IMPLEMENT THE PROGRAMME OF THE COUNCIL CERTAIN COMMITTEES, TASK
FORCES AND BOARDS, AS NOTED BELOW, FOR EXAMPLE, MAY NEED TO BE ESTABLISHED ON A
PERMANENT OR TEMPORARY BASIS; THAT SUCH COMMITTEES, TASK FORCES AND BOARDS MAINTAIN
FULL CO-ORDINATION WITH UNITED NATIONS AGENCIES AND GOVERNMENTAL AND PRIVATE
AGENCIES NOW WORKING IN WATER PROGRAMMES; THAT TASK FORCES BE PHASED OUT AFTER
COMPLETION OF THEIR MISSION; THAT TASK FORCES, BOARDS AND COMMITTEES BE ESTABLISHED
INITIALLY FOR THE FOLLOWING AREAS, WITH OTHERS TO BE FORMED AS NEEDED:

Board for a water resources fund

12. This Board would be set up for the purpose of establishing a new fund or
establishing access to existing funds to be used in the form of loans or grants to
the States members of the Economic Commission for Western Asia, at the national,
subregional and regional levels in water-related programmes. The Board could
establish an appropriate organizational structure to handle such funds. It could
also be the responsibility of the Board, with the approval of the Council, to
disburse aid or to assist countries in securing funds for use in efficient and
worth-while water-related programmes. Such programmes could include, but need not
be limited to, the broad categories of education, manpower training, research,
consultant services, implementation of data-collection systems, development and
management of water resources and economic analyses of water priorities.
Specialists may be employed to determine eligibilities of need for assistance from
the fund. Upon acceptance of this concept and formation of the Board detailed
procedures would be developed.
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Task force for the establishment of the water resources technical training centre

13- This task force could establish as soon as possible a training centre (with
location to be determined by the task force and approved by the Council) for the
training of technical personnel urgently needed in the field of water resources.
The initial size of the training centre could allow for a minimum of 10-15
representatives from each country, the length of the training period to be
determined after detailed analysis. Training at the subprofessional and technical
levels could be given in many areas related to water resources, including but not
limited to the following:

(a) Training in proper techniques for installing data networks and the
evaluation and assessment of such data; the networks would include climatological
stations, stream-gauging stations, ground-water observations, etc.;

(b) Fundamentals and principles of hydrology and hydrogeology at the
subprofessional level;

(c) The operation and maintenance of water systems, including desalination
plants, municipal and rural drinking-water systems, and water-treatment plants;
training in laboratory analysis and testing for chemical and biological materials
would also be included;

(d) The training of well-drilling crews in proper techniques for the drilling
and development of well production, which would include electric logging and
material analysis and the proper selection of pumps, well screens and other
pertinent items.

Task force on data collection networks

Ik. This task force could be responsible for determining the components of and for
implementing an adequate data-collection network for each country desiring
assistance. Specialists trained in this field could be sent to any country
desiring assistance to analyse and assess the situation, recommend components for
the system and recommend necessary action to see that the programme is carried out.

Committee for professional assistance

15. This committee could see that teams of consultants or specialists of
professional stature are made available to any nation requesting assistance in
water-related matters. Such matters could include, but need not be limited to,
assistance in developing national water policy, long-range planning, water
legislation, rules and regulations for water use, studies and recommendations
on governmental infrastructure related to water resources, economic evaluation of
priority of water use, assistance in assessing the magnitude and quality of
surface-water and ground-water resources, water management techniques and other
areas as deemed appropriate. Such teams would be paid for by the country
requesting assistance or by the Fund, as considered appropriate.



Committee for applied research

16. This committee could examine research facilities at present available for
water-related matters and could recommend the establishment of any other facilities
deemed necessary to cover fully the needs of all 12 nations on the Council. The
committee could also establish a centre for compiling and disseminating research
findings, both regional and international, to each of the 12 countries comprising
the Council. Research findings and scientific articles could be published in
technical periodicals and professional Journals to give prestige to the research
programmes of the area. The committee could also establish and maintain a reference
library for use by the States members of the Council and could establish and
operate a data bank, including data on water resources data for the members of the
Council. The committee could investigate the need for a data bank on trained
manpower.

Committee on subregional streams and underground aquifers

17. This committee could assist in initiating studies related to streams, vadis
or underground aquifers common to two or more States members of the Council. This
committee would co-operate with existing committees and groups in the gathering
and analysis of basic data and the development of guidelines and compacts governing
the use of such resources.

Committee for environmental and health aspects of water resource development

18. The committee is not intended to duplicate existing programmes in health-
related fields but would ensure that water-resource development is in harmony with
environmental and health factors. Close co-operation could be maintained with
health organizations. Consultants or specialists could be employed as required
to examine projects proposed for implementation in order to assess and evaluate
the effects, both beneficial and adverse, of such proposed programmes on the
environment and health of the country concerned. Special attention could be given
to the effects upon coastal and marine water from upstream development. This
committee should investigate the desirability of requiring environmental impact
studies for all water-resource projects.

Committee on higher education at the professional level in water-related fields

19. This committee would examine the facilities and curricula of existing higher
educational institutions in Western Asia with a view to determining the adequacy of
present quality and the coverage of courses relating to water resources and
environmental fields at professional levels. Where deficiencies are noted, action
could be taken to bring such schooling up to adequate and acceptable levels. It
would not be expected that each country would provide such training, but somewhere
in the region there should be sufficient institutional facilities to fill the needs
of the region. This programme could be co-ordinated with existing educational and
scholarship programmes within the region.
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RESOLUTIONS

I. Assessment of water resources

The United Nations Water Conference,

Recognizing that for the plans of action adopted by the Conference for the
intensification and improvement of water use and development in agriculture and
for providing safe drinking water and sanitation for all human settlements by
1990, a proper assessment is necessary of water resources in all countries of the
world, and in particular in developing countries,

Considering that this assessment can "be achieved only if all countries
strengthen and co-ordinate arrangements for the collection of data in accordance
with the recommendations of the Conference,

Resolves that:

(a) All efforts should be undertaken at the national level to increase
substantially financial resources for activities related to water-resources
assessment and to strengthen related institutions and operational services as
necessary and appropriate at the national and regional levels;

(b) Training programmes and facilities for meteorologists, hydrologists and
hydrogeologists should be established or strengthened;

(c) national scientific infrastructure for water-assessment activities be
strengthened or established, particularly in developing countries;

(d) International co-operation aimed at the strengthening of water-resources
assessment, particularly within the International Hydrological Programme and
Operational Hydrological Programme be keyed to the targets set by the United
Nations Water Conference and appropriately supported by national and international
governmental and non-governmental institutions.

II. Community water supply

The United Nations Hater Conference,

In view of the course taken by the discussions and the aspirations of the
countries represented at the United Nations Water Conference and in view also of
what was proposed at Habitat: United Nations Conference on Human Settlements, and

Considering that:

(a) All peoples, whatever their stage of development and their social and
economic conditions, have the right to have access to drinking water in quantities
and of a quality equal to their basic needs;
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(b) It is universally recognized that the availability to nan of that
resource is essential both for life and his full development, both as an
individual and as an integral part of society;

(c) To a significant extent similar considerations apply to all that
concerns the disposal of waste vater, including sewage, industrial and
agricultural wastes and other harmful sources, which are the main task of the
public sanitation systems of each country;

(d) The fundamental challenge facing all mankind can be net only with full
international co-operation in all its aspects, entailing the mobilization of
physical, economic and human resources;

(e) It is imperative to facilitate ways of achieving this essential
co-operation, so that water is attainable and is justly and equitably distributed
among the people within the respective countries;

(f) Those countries which are in a position to provide assistance, as well
as international or regional organizations, should undertake to do so until tho
objective is attained, seeking to simplify regulations and administrative
arrangements;

(g) Organizations of the United Nations system and other international
organizations are making progress towards possible establishment of a consultative
group mechanism on community water programmes.

Recommends;

(a) That where human needs have not yet been satisfied, national development
policies and plans should give priority to the supplying of drinking water for the
entire population and to the final disposal of waste water; and should also
actively involve, encourage and support efforts being undertaken by local
voluntary organizations;

(b) That Governments reaffirm their commitment made at Habitat to "adopt
programmes with realistic standards for quality and quantity to provide water for
urban and rural areas by 1990, if possible";

(c) That with a view to achieving these ends, the nations which need to
develop their systems for providing drinking water and sanitation should prepare
for 1980 programmes and. plans to provide coverage for populations and to expand
and maintain existing systens; institutional development and human resources
utilization; and identification of the resources which are found to be necessary;

(d) That the United Nations agencies should co-ordinate their work efforts
to help Member States, when they so request, in the work of preparation referred
to in subparagraph (c) above;

(e) That in 1900 the national programmes which have been implemented for
that purpose, and the extent to which the countries concerned have succeeded in
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mobilizing local and national support should be reviewed by an appropriate mechanism
to be determined by the Economic and Social Council and based on the use of
existing machinery, with a view to attaining co-ordinated action toward agreed
targets;

(f) That in accordance with the decisions of the existing structures of the
Economic and Social Council, appropriate external assistance should be available
in order to assist in building, operating and maintaining these systems;

(g) That the Plan of Action formulated below should be implemented in a
co-ordinated manner at the national and international levels.

PLAN OF ACTION

In order to be able to reach the targets of Habitat recommendation C.12,
drastic measures have to be taken. This will need firm commitment on the part of
countries and the international community.

A. Priority areas for action

1. Action must focus on promoting (a) increased awareness of the problem;
(b) commitment of national Governments to provide all people with water of safe
quality and adequate quantity and basic sanitary facilities by 1990, according
priority to the poor and less privileged and to water scarce areas; and (c) larger
allocation to this sector from the total resources available for general economic
and social development.

2. Action must be taken to remedy constraints of manpower shortage (especially
at the intermediate and lower levels), inadequacies in institutions and
organization, and lack of appropriate and cost-effective technology.

3. New approaches should be developed which will result in larger flows of
national, international and bilateral funds on more favourable and flexible
conditions, so as to enable countries to increase the speed of implementation
and, more important, enable the more effective use of the additional resources.

U, Communities must be provided with effective education on domestic hygiene
and roust be motivated and involved as appropriate at every level of the programme,
including the planning, construction, operation, maintenance and financing of
services, and the monitoring and safeguarding of the quality of the water supplied.

B. Recommendations for action at national level

5. Each country should establish goals for 1990 which match as far as possible
the global targets adopted. In order to attain these goals, each country should:

(a) Develop national plans and programmes for community water supply and
sanitation, and identify intermediate milestones within the context of the
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socio-economic development plan periods and objectives, giving priority attention
to the segments of the population in greatest need;

(b) Immediately initiate engineering and feasibility studies on projects that
are considered to be of the highest priority, and are based on a cost-effective
technology appropriate to local conditions, with community participation, good
management, and provision for operation and maintenance;

(c) Assess the manpower situation and, on the basis of this assessment,
establish training programmes at the national level, to meet the immediate and
future needs for additional professional staff, intermediate level technicians
and, most important, village technicians;

(d) Promote massive national campaigns to mobilize public opinion regarding
the provision of basic sanitary services, and develop appropriate procedures to
ensure the active participation of communities in the programme;

(e) Establish appropriate institutions, if these do not exist, and assign to
them specific responsibilities for the planning, implementation and monitoring of
progress of the programme;

(f) Co-ordinate the efforts of all sectors active in rural areas, utilizing
the manpower and other resources available, to ensure the provision of technically
and socially acceptable sanitary facilities in rural areas;

(g) Develop a national revolving fund, in the first instance financed fron
substantially increased loans and grants from national and foreign sources, for
water supply and sanitation which will encourage both the mobilization of resources
for this sector and the equitable participation of beneficiaries; discourage
wasteful consumption; and include a flexible combination of rates and, where
necessary, explicit subsidies or other measures designed to achieve the economic
and social objectives of the programme.

C. Recommendations for action through international co-operation

6. To achieve the Habitat targets, the international community must adopt new
approaches to support increased national commitments with particular reference to
the least developed and most seriously affected countries. It is, therefore,
recommended that:

(a) Financial contributions be increased to strengthen the capabilities of
international and bilateral agencies co-operating with Governments in the extension
of community water supply and sanitation;

(b) At the request of national Governments, co-operation be extended to the
formulation and implementation of high priority projects and programmes for
community water supply and sanitation, with analysis of goals, methods and
resources;
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(c) Collaboration with the ongoing activity of the World Health Organization
for monitoring and reporting on the status and progress of community water supply
and sanitation be intensified.

7. The international community should give high priority to collaborating with
Governments with regard to manpower surveys, the establishment of national training
programmes (to meet immediate and future needs for professional staff, intermediate
level technicians, end village technicians), research, and the promotion of
community participation.

8. There should be even greater emphasis on social benefits. Multilateral and
bilateral financing institutions should recognize the need for a higher level of
grants and low interest-bearing loans to community water supply and sanitation
programmes and, where this practice is already accepted, increase the proportion
of such loans. They should be prepared to shoulder a higher proportion of local
costs when financing community water supply and sanitation, increase their total
allocations especially to rural water supply and sanitation, and complement local
efforts in the rehabilitation and maintenance of systems.

9. Developing countries should foster co-operation among themselves, inter alia,
in the establishment of intercountry training facilities; the development of
appropriate technologies and of methodologies for training and management, and
the exchange of experts and information, so that experience available elsewhere
can be adapted to local conditions.

10. An effective clearing-house mechanism should be developed through
international co-operation, by strengthening existing mechanisms if available, at
the national, regional and international levels, to provide for the communication
of selected information concerning all elements of community water supply and
sanitation. An interrelated communication function should be included at every
stage in all community water supply and sanitation projects.

11. Regular consultations should be held among Governments, international
organizations, the international scientific community and relevant non-governmental
organizations to ensure co-ordinated and accelerated action in the area of rural
water supply and sanitation.

12. Co-ordination within the United Hations system should be improved at country
level in order to ensure (a) a multidisciplinary approach in the development of
community water supply and sanitation services; and (b) that rural water supplies
and sanitation form part of integrated rural development projects.

III. Agricultural water use

The United Nations Hater Conference,

Recognizing that the enormous deficit of food and agricultural production
identified by the World Food Conference of 197^ calls for solutions of similar
magnitude,
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Accepting the vital role of water in expanding and intensifying agricultural
production and in providing improved livelihood for the populations of developing
countries,

Realizing that the scale of action required is immense in terms of investments
and manpower for land areas to be developed and improved,

Considering that considerable national and international resources have to be
allocated for the development of institutional services and human skills to provide
the technical, managerial, administrative and farming expertise to meet the future
demands of agriculture,

Recommends that the Action Programme on Water for Agriculture formulated below
should be implemented with high priority in a co-ordinated manner at the national
and international levels.

ACTION PROGRAMME ON WATER FOR AGRICULTURE

1. Faced with the enormous and continuing deficit in the production of food and of
agricultural products revealed at the World Food Conference in 197^, and in
recognition of the potential role of water development in correcting this deficit
through activities proposed in the resolutions of that Conference, attention is
drawn to the now urgent need for action to initiate a world-wide programme for the
intensification and improvement of water development in agriculture.

2. Such a programme should in particular, though not exclusively, be directed at:

(a) The improvement of existing irrigation with the objectives of raising
productivity with minimum cost and delay, improving the efficiency of water use and
preventing waste and degradation of water resources;

(b) Developing efficient new irrigation for the further expansion of
production;

(c) Improving and extending rain-fed agriculture and livestock production,
through both better soil moisture management and the opening up of new land through
the provision of water supplies to human settlements and livestock;

(d) The protection of agricultural land against the harmful effects of
flooding and waterlogging and, where necessary, its reclamation;

(e) The introduction or expansion of fish rearing in conjunction with
over-all rural development activities.

3. As an indication of a major programme component, that of irrigation and
drainage development, the magnitude of a 15-year global programme is estimated at
some 1*5 million hectares of improved and 22 million hectares of new irrigation
development.
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A. Recommendation on phased action programmes

1*. It is recommended that national action, where appropriate with supporting
assistance from the international community, be directed at formulating phased
programmes for action in the development and use of water for agriculture, showing
the activities required, the estimated costs and the timing, and that reports on
progress made in this area should be regularly reviewed by the appropriate
intergovernmental bodies.

5. It is therefore proposed that national programmes be prepared containing the
essential elements for:

(a) Analysis and assessment of the problem, its magnitude and potential for
development;

(b) Planning for agricultural water development within a co-ordinated
framework for national development, agricultural and over-all water planning;

(c) Financing, with indications of the role of national finance and needs for
external aid;

(d) Building-up of national advisory services in government and private
sectors for project planning, design, construction, operation and maintenance
within the framework of the programmes envisaged;

(e) Training, extension, research and strengthening of formal education to
support the heavier technical demands;

(f) Establishing and improving institutions for management, administration
and legislative support.

B. Recommendations on financing

6. It is recommended that national efforts be concentrated on the sound
formulation and planning of attractive programmes for water use and development for
agriculture, and that the mobilization of local sources of finance be encouraged.
It is further recommended that, within two years of the United Nations Water
Conference, phased programmes of financial requirements be available for
presentation to the appropriate intergovernmental bodies.

7. It is recommended that the attention of international financing agencies be
drawn to the need to adapt to the intensified programme, in recognition in
particular of the severe constraints imposed by current methods of project
financing for the development of water in agriculture. This calls for a shift in
the apportionment of funds giving higher priority to water for agriculture. It
also requires more flexibility in local currency financing and in introducing
integrated programme financing in addition to traditional project financing,
together with the development of new evaluation criteria and methodologies.
Finally this requires greater use of national and regional financing facilities
and of local human and material resources.
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C. Recommendations on training, extension and research

8. It is recommended that, in conjunction with the formulation of agricultural,
water development programmes, and immediately following the United Nations Water
Conference, the present and future needs for trained manpower should be assessed.
These requirements should not be limited only to directly water-related activities,
but should include supporting disciplines in agriculture and associated subjects
and the development of necessary interdisciplinary skills. The manpower needs for
the three distinct components of technical training, extension services and
research must be evaluated at the national level. Additionally, where necessary,
attention must be given to the improvement of basic levels of formal education to
facilitate subsequent training.

9. Co-ordinated research programmes should be undertaken to meet selected complex
research requirements of the global water-development programme. A report should
be prepared for presentation to the appropriate intergovernmental bodies on world
training and research facilities and activities. This report should be available
within two years of the United Nations Water Conference, and should include
proposals for mobilizing and expanding such resources, and for the establishment
of new facilities and programmes as and where appropriate. The report should also
include the continual review of progress of all training and research programmes
in the field of water resources to ensure their adequacy and appropriateness in
support of development. The potential role of the United Nations University should
also be considered.

D. Recommendations for the promotion of national advisory services

10. With the objective of building up technical and administrative capabilities
to cope with the large-scale programmes envisaged, the full use of national
manpower potential and material resources should be encouraged in the planning,
design, construction, operation and maintenance of water-development programmes.
It is further recommended that immediate action be taken to develop the appropriate
services, utilizing the skills and resources available in both public and private
sectors. This would include consulting and supply services as well as development
of local industries geared to the agricultural sector.

11. International aid for professional and technical training should give highest
priority to the acquisition of skills in support of this specific objective, and
organizations providing financial or material resources should clearly indicate
their preference for the employment of local goods and services, as appropriate.
The national advisory services should give particular attention to, and should be
supported in the development of, technologies and the adaptation of methods and
material most appropriate to local needs in the over-all aim of deriving optimal
benefits from available investment, expertise and manpower.

E. Recommendations on international -programme support

12. Recognizing the importance of international co-operation and support for
implementing the proposed actions at the national level, it is recommended to
co-ordinate international support programmes for the mobilization, planning,
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co-ordination and monitoring of international financial and technical assistance
in the field of water development and use for agriculture. For this, it is
proposed that support be given to:

(a) The co-ordination of international financial assistance to the activities
of the programme;

(b) The co-ordination of technical assistance and backstopping of the
programme, including analysis and assessment of the problem, planning for
agricultural water development and establishing and improving institutions;

(c) Reporting to the appropriate intergovernmental bodies on progress made
on the implementation of the programme on water for agriculture.

IV. Research and development of industrial technologies

The United Nations Water Conference,

Bearing in mind the need to adopt rational water management methods,

Considering that rational water management entails not only using it
economically and in the manner best calculated to prevent wastage and squandering
but also using it properly so as to avoid in so far as possible the deterioration
of the resource, to facilitate recycling and to maintain its potential usability
for all the purposes for which it is intended,

Noting that industrial water use is one of the factors which are most
intensively conducive to the qualitative degradation of water and its quantitative
reduction in terms of its over-all use, contributing not only to the deterioration
of the resource considered specifically and in relation to its various uses but
also to the general pollution of the environment,

Recognizing that technology can contribute decisively to minimizing these
negative effects of industrial water use,

Recommends that both Governments and international bodies, to the extent of
their competence, include in their economic, environmental and technological
policies measures to facilitate, promote and stimulate research and development
of industrial technologies requiring the least possible use of water and to
facilitate recycling and even the replacement of methods entailing the use of
water or other liquids by the use of other non-polluting liquids or by dry methods,
so as to eliminate environmental contamination in so far as possible.
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V. Role of vater in combating desertification

The United Nations Water Conference,

Bearing in mind the recommendations of the United Nations Conference on the
Environment held in Stockholm in June 1972,

Taking into account the urgent need for concerted action to combat
desertification and the forthcoming United Nations Conference on Desertification,

1. Urges all Governments to support and participate fully in the United
Nations Conference on Desertification and in its preparatory meetings, including
the regional meetings, in order to ensure the achievement of the objectives of the
Conference;

2. Considers that vater is one of the main factors limiting production and
settlement in dry lands; and that lack of water, lack of the development of, or
wasteful uses of, this resource are fundamental causes of many problems of
desertification and environmental degradation;

3. Considers that proper planning, adequate development and wise management
of water resources should receive priority in the efforts to combat desertification,
to prevent environmental deterioration and to promote economic and social
development in arid and semi-arid regions;

U. Recommends that nations should formulate specific action programmes to
be considered by the forthcoming United Nations Conference on Desertification;

5. Recommends further that in most countries facing problems of
desertification, urgent action is necessary to:

(a) Clearly define water policy in the current efforts to combat
desertification and to formulate a comprehensive programme for the development and
management of water resources, outlining both short-term and long-term specific
objectives and targets for the future;

(b) Intensify and improve the arrangements existing for the assessment of
water resources - surface as well as ground water;

(c) Consider, on the basis of prior environmental and health impact studies,
a programme of surface and ground-water use and conservation with intensive
mobilization of public participation on the basis of self-help. Such a programme
should provide for the construction and maintenance of existing small dams or wells,
with appropriate national and international assistance:

(d) Prepare feasibility studies for specific water projects expeditiously
within the framework of over-all policies and programmes to combat desertification;

(e) Set up appropriate institutional arrangements at the national and regional
levels in order that adequate attention be given to the problems of management and
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development of surface and ground-water resources in arid and semi-arid regions,
including collation of related policies, promotion of efficient use of water by-
developing appropriate technologies, including the application of water-saving
technologies;

(f) Promote research into all aspects of water-resources technology, with
special reference to the problems and needs of arid and semi-arid areas;

6. Urges that international assistance be given to assist member Governments
in the formulation of specific plans and projects for the development and management
of water resources to combat desertification, the location of sources of financing
for the implementation of projects for use in combating desertification, and the
preparation and execution of training programmes at all levels.

VI. Technical co-operation among developing
countries in the water sector

The United Nations Water Conference..

Recalling General Assembly resolutions 3201 (S-VT) and 3202 (S-Vl) of
1 May 1971*, containing the Declaration and the Programme of Action on the
Establishment of a Hew International Economic Order, 3281 (XXIX) of
12 December 197b* containing the Charter of Economic Fights and Duties of States,
and 3362 (S-VII) of 16 September 1975 on development and international economic
co-operation,

Noting the recommendations contained in the report of the Ad Hoc Group of
Experts on Technical Co-operation among Developing Countries in Water Resources
Development, 1/

Convinced that the management and development of water resources provides a
promising area where technical co-operation among developing countries can be
achieved,

Aware that alternate appropriate technologies in the field of the water sector
have been developed by some developing countries and may be usefully applied by
other developing countries,

1. Welcomes the convening of the United nations Conference on Technical
Co-operation among Developing Countries in Argentina in 1976;

2. Urges that all Governments support and participate fully in the United
Nations Conference on Technical Co-operation among Developing Countries, as well
as in the preparatory process for this Conference;

1/ E/CONP.70/12.
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3. Invites the Administrator of the United Nations Development Programme to
formulate immediately, and in consultation with the Governments concerned, a pilot
project in water-resource management 2/ and submit his proposal to the Governing
Council of the United Nations Development Programme at its twenty-fourth session,
if possible;

k. Further recommends that, at the request of the Governments concerned,
the regional commissions put forward proposals for the strengthening or, where
appropriate, the establishment of regional institutes for training and research
in the water sector;

5. Recommends further that the United Nations Development Programme in
co-operation with the regional commissions and the United Nations system assist in
promoting programmes of technical co-operation among developing countries in the
field of water-resources development, which may include such areas as surface and
ground-water development, drainage and reclamation, hydropower development and
inland navigation;

6. Recommends further that all Governments, particularly those of developing
countries, and the relevant United Nations agencies submit information to the
United Nations Conference on Technical Co-operation among Developing Countries
indicating the progress made in implementing recommendations for technical
co-operation among developing countries in the water resource sector as delineated
at the United Nations Water Conference with a view to defining future action and
specific objectives in this area.

VII. River commissions

The United Nations Water Conference.

Bearing in mind the relevant recommendations of the United Nations,

Recommends to the Secretary-General to explore the possibility of organizing
meetings between representatives of existing international river commissions
involved that have competence in the management and development of international
waters, with a view to developing a dialogue between the different river-basin
organizations on potential ways of promoting the exchange of their experiences.
Representatives from individual countries which share water resources but yet have
no established basin-wide institutional framework should be invited to participate
in the meetings. The regional commissions should be called upon to facilitate
this task at the regional level.

2/ Defined in document E/CONF.70/12, para. 51*.



VIII. Institutional arrangements for international
co-operation in the vater sector

The United Nations Water Conference,

Recognizing the imperative need for accelerated progress in the investigation
and development of water resources, and its integrated management for efficient
use,

Aware of the efforts "being undertaken by the United Nations system at various
levels to assist the countries in their endeavours to achieve these objectives,

Recognizing the difficulties in the area of co-ordination which affect the
United Nations bodies in execution of their tasks,

Further recognizing the complementary roles of global and regional bodies in
the United Nations system, and the role of the regional commissions as outlined
in Economic and Social Council resolution 2C-U3 (LXI) of 5 August 1976,

Deeply conscious of the fundamental importance of water for economic and
social development,

Requests the Economic and Social Council, in particular in its consideration
of the restructuring of the economic and social sectors of the United Nations
system, to give priority consideration to the following recommendations:

(a) That at the intergovernmental level the Economic and Social Council, the
Committee on Natural Resources and the regional commissions within their respective
regions, should play a central role in the promotion of intergovernmental
co-operation as a follow-up to the Plan of Action on integrated water resources
development and management recommended by this Conference;

(b) That for this purpose, among other measures, steps be taken to intensify
the work in the water sector of the Economic and Social Council and the Committee
on Natural Resources through, inter alia, strengthening the secretariat support
services to these organs by all United Nations organizations and bodies involved
in the water resources sector and, if required, through the convening of special
or subject-oriented sessions;

(c) That the proposals for interagency co-ordination presented to the
Conference in the report of the Administrative Committee on Co-ordination and the
Environment Co-ordination Board 3/ be examined by the Committee on Natural
Resources at its fifth session with a view to submitting its recommendations to
the Economic and Social Council at its sixty-third session for consideration and
implementation;

3/ Present and future activities of the United Nations system in water
resources development (E/CONF.TO/CBP/U).
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(d) That the regional commissions should, taking into account the central
role of the Economic and Social Council and the Committee on Natural Resources
at the global level, and the special needs and conditions of the respective
regions:

(i) Assist the United Nations Development Programme and the United Nations
specialized agencies and organizations, at the request of the Governments
of developing countries concerned, in identifying intersectoral
subregional, regional and interregional projects and preparing
programmes;

(ii) Intensify their efforts in the water sector, and, with the assistance
of the competent organizations of the United Nations system and at the
request of the Governments concerned, enlarge co-operation among the
countries in the water field at the subregional, regional and
interregional levels;

(iii) Assign specific responsibility on water to an existing intergovernmental
committee within the regional commissions, or if necessary, create a
new one, and establish or strengthen, as appropriate, the secretariat
units of the commissions dealing with water, which would serve as the
secretariat of the intergovernmental committee referred to in this
subparagraph;

(iv) Establish ad hoc groups of experts, as and when necessary, who should
preferably be drawn from the countries of the region concerned;

(e) That, for the purposes outlined in the preceding paragraphs, the General
Assembly should consider providing, as necessary, additional resources to the
regional commissions and other relevant sectors of the United Nations within the
budget of the United Nations;

(f) That at the country level, under the leadership of the United Nations
Development Programme resident representatives, the United Nations system should
intensify the co-ordination of projects and programmes undertaken at the request
of the Governments of developing countries.

IX. Financing arrangements for international
co-operation in the water sector

The United Nations Water Conference,

Realizing the gravity of the problem of water resources and the crisis that
mankind may have to face unless timely action is taken to avert it,

Recognizing that the Action Plan recommended by the Conference is designed
to promote activities at the national, regional and interregional levels to avert
such a crisis,
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Further recognizing that the implementation of the Plan will require,
inter alia, mobilization of increased financial resources,

Taking note of the suggestion for the establishment of a voluntary fund for
the development and management of vater resources,

Aware of the need for additional resources required for the implementation of
the Action Plan,

1. Requests the Secretary-General to prepare, on the basis of consultations
with Governments and competent organizations within the United Nations system, a
study of the most effective and flexible mechanisms to increase the flow of
financial resources specifically for water development and management through
existing organizations and proposed mechanisms and to present the study to the
General Assembly at its thirty-second session, through the Economic and Social
Council at its sixty-third session;

2. Recommends that additional financial allocations be made to existing:

(a) Organizations within the United Nations system, particularly the United
Nations Development Programme, in order to increase the funds available to all
developing and in particular the least developed countries to meet their needs in
technical assistance and programmes related to water resources development;

(b) Bilateral, subregional, regional and international organizations and
programmes, including the International Bank for Reconstruction and Development and
the regional development banks, within their respective areas of responsibilities,
and recommends that they review their terms and conditions in view of the economic
and social implications of water development projects with the objective of
providing the best possible terms, taking into account the results of the United
Nations Water Conference;

3. Recommends further that priority be given to projects for the development
and management of water resources based on co-operation among developing countries.

X. Water policies in the occupied territories

The United Nations Water Conference,

Recalling General Assembly resolution 3171 (XXVIII) of 17 December 1973,
entitled "Permanent sovereignty over natural resources", and taking into
consideration the statements made by the representatives of the United Nations
Council for Namibia and the Palestine Liberation Organization,

Further recalling General Assembly resolution 31/186 of 21 December 1976,
entitled "Permanent sovereignty over national resources in the occupied Arab
territories",
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; Noting with great concern the illegitimate exploitation of the water resources
of the countries and peoples subject to colonialism, alien domination, racial
discrimination and apartheid, to the detriment of the indigenous peoples,

1. Affirms the inalienable right of the people of the countries under
colonial and alien domination in their struggle to regain effective control over
their natural resources, including water resources*,

2. Recognizes that the development of water resources in territories
subjected to colonialism, alien domination, racial discrimination and apartheid
should be directed for the beneficial use of the indigenous peoples who are the
legitimate beneficiaries of their natural resources, including their water
resources;

3. Denounces any policies or actions by the colonizing and/or dominating
s contrary to the provision of paragraph 2 of the p]

! particularly in Palestine, Zimbabwe, Namibia and Azania.
. Powers contrary to the provision of paragraph 2 of the present resolution, and
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