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About PEEM

The joint WHO/FAO/UNEP/UNCHS Panel of Experts on Environmental Management for
Vector Control (PEEM) was established in 1981 to create a framework for inter-agency and inter-
institutional collaboration with a view to promoting the extensive use of environmental
management for disease vector control as a health safeguard in the context of land and water
resources development projects and for the promotion of health through agricultural,
environmental, human settlement, urbanization and health programmes and projects. The
collaboration originates from memoranda of understanding between three agencies (WHO, FAO
and UNEP) covering the areas of prevention and control of water-borne and water-associated
diseases in agricultural development, rural water supply and waste water use in agriculture, forestry
and aquaculture. In 1991 the three agencies were joined by UNCHS and PEEM ‘s mandate was
expanded accordingly to include human settlements, urbanization and urban environmental
management including urban water supply, sanitation, drainage and solid waste disposal. The
current Medium-term Programme of the Panel covers the period 1991-1995 and contains activities
under three headings: promotion, policy modification and technical cooperation; research and
development; and training of various target groups. '

Among the promotional activities of PEEM are short national seminars for policy and decision
makers. The seminar reported on here was the third of its kind; previous seminars were held in
Kisumu, Kenya (1988) and Cotonou, Benin (1993) and reports of these can be obtained from the
PEEM Secretariat. The Secretariat of the Panel is located at WHO headquarters in Geneva,
Switzerland.

The issue of this document does not constitute formal publication. It is not issued to the general public and
all rights are reserved by the World Health Organization (WHO). Views expressed do not necessarily reflect
the policies of the four United Nations agencies participating in PEEM. It should not be reviewed, abstracted,
quoted or translated without the written permission of the World Health Organization. No part of this
document may be stored in a retrieval system or transmitted in any form or by any means -electronic,
mechanical or other- without prior written permission of WHO.
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SUMMARY

A National Seminar on Water Resources Development and Vector-borne Diseases was held
at the Regional Training Centre, Kafue Gorge, Zambia from 6 to 10 November 1995 as part
of the programme of work of the joint WHO/FAO/UNEP/UNCHS Panel of Experts on
Environmental Management for Vector Control (PEEM). There were 17 participants from
eleven national ministries and bodies and the Zambezi River Authority. The ministries
presented papers on their perspective of incorporating human health safeguards into water
resources development projects. The results of a health impact assessment study in Zambia
was also presented. A sugarcane irrigation scheme was visited and assessed in terms of the
health risks it presents. Recommendations of three working groups on policy, institutional
arrangement and capacity building in Zambia were subsequently discussed and adopted at a
plenary session.

The participants had a clear understanding of the need for personal and corporate efforts at
promoting the ideas generated in their various ministries and bodies. In this connection the
local organizing committee which was established for the seminar’s organization was to
continue as a steering group to look after the implementation of the seminar‘s
recommendation.

Zambia has developed a National Environmental Action Plan, a National Water Policy, a
National Water Resources Plan (with a Board to administer development) and a new Health
Policy emphasizing disease prevention. Thus, the country has all the necessary ingredients
for the development of a national strategy on health and environment which would provide
the institutional framework for closer collaboration between the various line ministries and
the health and environment authorities. This provides the basis for a strong WHO/FAO
collaboration to promote this collaboration in Zambia.

In the present document, the recommendations of this seminar are presented, followed by
detailed seminar proceedings and unabridged versions of the papers presented.
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ABBREVIATIONS
ASIP Agricultural Sector Investment Programme
'BOZ  Bankof Zambia |
ECZ: - Ex‘wironmental.Council‘of Zambia
ES‘P‘ Environmentai Support Programme
FAO Féod and Agricultufe Organizatioh of the United Nat:idhs
MAFF Ministry of Food and Fisheries N |
MEWD Ministry of Energy and Water Development
MEWR Ministry of Enviroﬁment and Natural Resources
MLGH | Ministfy of Local Goveﬁﬁenf and ﬁousing |
MOF Ministry of Finance ‘
MOH  Ministry of Health
MWS Ministry of Works and Subbly
NCDP National Cofnmission for Development Plaﬁning |
NCS = National Conservation Strategy
NEAP Naﬁonal En\}ir(i)nmehtal Acﬁon Plan
NGO Non-governmental Organization
NOC National Organizing Committee
PEEM WHO/FAO/UNEP/UNCHS Panel of Experts on
Environmen§a1 Management for Vector Control
PIP Public Investment Programme
UNDP United Nations Development Programme
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RECOMMENDATIONS

The following recommendations were adopted by the participants of the seminar, following
the presentation of the conclusions of three working groups on policy, institutional
arrangements and capacity building.

POLICY

Policies relating to Environmental Impact Assessment should ensure the inclusion of Health
Impact Assessment as a cross-cutting component with due reference to a key role for the
Ministry of Health.

The harmonization of existing policies (National Water Policy, National Health Policy,
Environmental Policy), as well as new or reformed policies in relevant areas should continue
to be undertaken by the National Commission for Development Planning (NCDP).

The possibility should be explored for the Zambian authorities to work with WHO in an
initiative to formulate a national “Health and Environment” strategy to complement and
support the National Environmental ACthIl Plan.

Several of the ingredients of the National Health Policy (PHC in development projects,
monitoring health status during construction and operation, the new concept of
environmental health) should be given a significantly higher profile in programming.

General government policy to promote intersectoral collaboration should be strengthened.

INSTITUTIONAL ARRANGEMENTS

Issues of health impact, assessment appraisal and monitoring of health status in development
should be included in the terms of reference pertaining to the new Water Resources Board,.

The composition of the new Water Resources Board should reflect the sectoral interests in
the human health aspects of water resources development.

The functions of the Water Resources Board in this context should include:

<  Reviewing initial health impact assessment :

<  Preparing terms of reference for a full health impact assessment
< Appraisal assessment report

< Monitoring health status in development

<  Costing and promotmg environmental rnanagement measures.
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CAPACITY BUILDING

Ministries should develop, in a coordinated manner, proposals for capacity building in the
area of health and environment and development.

The possibility for the organization of a training course “Health opportunities in water
resources development” in Zambia should be explored.

The following recommendations were made to promote corporate and individual efforts by
participants:

The National organizing committee should be maintained as a steering and coordinating
group.

All participants should actively follow up recommendations with their own ministries.
A follow up seminar should be held in Zambia in 12 months to review progress.
Activities to be given particular priority are:

<  National Health and Environment Strategy.

<  Follow-up of to Health Impact assessment of the irrigation project.

%  Establishment of the Water Resources Board with an expanded mandate.
<  Policy review.

In two working groups a flowchart was prepared of water resources development planning
and implementation in Zambia, and this was consolidated in a plenary session. The product
of this task is presented on the next pages.
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INTRODUCTION

A National Seminar on Water Resources Development and Vector-borne Diseases was held
at the Regional Training Centre, Kafue Gorge Zambia, from 6 to 10 November 1995.
Seventeen participants from eleven national ministries and bodies and the Zambezi River
authority (a bilateral agency of Zambia and Zimbabwe) attended. A list of participants is
presented in annex 1. _

The seminar was planned in March 1995, during a visit of the Executive Secretary of PEEM
to Zambia. A national organizing committee was established to take care of the
preparations. Four ministries (Health, Agriculture, Food and Fisheries, Energy and Water
Resources, and Environment and Natural Resources) took part in this committee, which
received support from the local representations of WHO and FAO. The committee was
coordinated by Mr. Chisanga, Chief Health Inspector of the MOH. In addition, the
Department of Public Health of the Agricultural University of Wageningen, the Netherlands,
contributed the services of an M.Sc. student, who assisted the national organizing committee
and coordinated a health impact assessment of the Buleya Malima Irrigation Scheme.

The results of the assessment were presented at the seminar and highlighted not only the
findings but also the assessment proceduresfollowed and constraints that were encountered
during the intersectoral exercise.

A programme was developed by the national organizing committeev(see annex 2) and
participating ministries were invited to prepare working papers

The Kafue Gorge was selected as the Vehue for this seminar because it provides easy access
to the Kaleya Small-holders Irrigation Scheme, where a one-day field visit was made. The
opening of the seminar took place in Lusaka, on 6 November.

OBJECTIVES , ACTIVITIES, EXPECTED OUTPUTS
The Seminar had the following objectives:

<  toincrease awareness among high level national policy and decision-makers about
the environmental/health implications of water resources development in Zambia;

<  todevelop a consensus basis for the reform of sectoral policies in order to ensure
that human health issues associated with water resources development are considered
at crucial points during the project cycle. Such reform will allow for the incorporation
of health safeguards into such projects in support of their sustainability;

<  to strengthen existing institutional arrangements and to design mechanisms that
-achieve optimal compliance with these arrangements, so as to ensure that an effective
intersectoral dialogue is maintained during project planning, development and
operation.
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% toset priorities for capacity building activities that will support and enable the
opportunities of policy reform and strengthened institutional arrangements to be
utilized with maximum benefit.

ACTIVITIES

The following activities were carried out by the seminar in order to achieve the above objectives:
‘to review the national and sectoral development policies concerning water resources
development and management, environment and health, and the national and sectoral
strategies to meet the policy goals. These include in particular the national water policy,
the national Master Plan for Water Resources Development, the National Environmental

Action Plan and health policies relating to vector- and water-borne disease prevention and

control;

to review regulations and legislation concerning Environmental Impact Assessment
procedures in water resources development and the position of health therein;

to prepare an updated flowchart of all steps within the project cycle of all the main
categories of water resources development in Zambia and the ministry/authority responsible
for each step as well as to indicate the need and the potential for health impact assessment
and the stage(s) where it should occur.

to formulate options for harmonizing standards related to environmental and health
indicators which show discrepancies as a result of recent new legislation;

to review existing institutional arrangements and options to improve and strengthen the
intersectoral dialogue in the planing, development and management of water resources;

to identify current deficiencies in the capacity of the national authorities to deal with these
issues and to set priorities in capacity building activities to overcome these.
EXPECTED OUTPUTS
An updated flowchart of water resources planning and development in Zambia;
updated information on the national water policies and strategies;
updated information on the health status of rural populations as affected by water projects;

updated information concerning policies, procedures and legislation for Environmental
Impact Assessment and the status of the National Environmental Action Plan (NEAP).

A report containing the above information and recommendations on:

< options for national and sectoral policy reform,
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< improved institutional arrangements mechanisms for the harmonization of standards
strengthening the position of health in EIA and the NEAP,

<  options and priorities for capacity building.

OPENING SESSION

The seminar was opened by the Honourable Minister of Energy and Water Resources, Mrs.
E. Nawakwi following statements by the WHO and FAO representatlves

Representmg the Dlrector-General of WHO and the Regional D1rector of WHO for Africa,
Dr. W.S. Boayue, WHO Representative in Zambia, stated that, following the United Nations
Conference on Environment and Development, WHO had undertaken major efforts to
ensure that human health be clearly apparent and receive due attention in the process of
policy reform and institutional change. The current Strategy on Health and Environment
was therefore aimed at assisting Governments of Member States to ensure that in the
development of new policies and programmes aimed at environmental assessment and
protection in the context of development, health was considered as a cross-cutting issue
transcending the sectoral concerns of the health ministries. The increased incidence of water-
related diseases, as governments accelerated the development of water resources in support
of food security and energy in the face of continued drought in the southern African region,
underscored the importance of health risk assessments and an intersectoral approach to
issues of health in the development projects in the region. :

The FAO representative in Zambia delivered a statement on behalf of the Director-General
of FAO. Following the droughts of the 1980s and early 1990s, Zambia had experienced a
significant upsurge in commercial and semi-parastatal irrigation projects, with about 46 400
hectares of land irrigated by 1991. However, there were as yet no appropriate governmental
policies and strategies for the enhancement of the sub-sector. He emphasized the need for
health protection in irrigation developments as the sub-sector plays an mcreasmg role in the
national objective of achieving food security.

The Honourable Minister of Water and Energy noted, with satisfaction, the broad-based
multi-sectoral representation of the seminar participants, indicating the importance of the
inclusion of all relevant groups in the development and management of the country's water
resources. With the continued drought and a currently only 25% of the population having
access to potable water, Zambia faces a serious challenge in water resource management
with an emphasis on resource conservation. Cognisant of the link between reservoir creation
and water-related diseases, she emphasized that a good balance needed to be achieved
between sustainable water resources development and good public health. She therefore
advocated a well coordinated community- based management programme in the country
involving all relevant line ministries which should be backed by adequate national capacity
and policies.

To conclude the opening session, two v1deos were shown: Qur Common Future and
Disease and Development a critical connectlon -
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WORKSHOP DISCUSSIONS
The following are the highlights of the seminar discussions
FLOWCHART DEVELOPMENT

The first day of the seminar started with presentations by WHO and FAO, which provided
the international policy framework for the subject of the seminar. 'The participants then
worked in two groups on a task aimed at preparing a comprehensive flowchart of water
resources development planning projects in the country. The flowchart, which was
consolidated at a plenary session the next day is presented on pages 8 and 9 of this report.

The major categories of water development are domestic water supply, irrigation and
hydropower generation. With the current government policy of decentralisation, local
authorities, District Development Committees and Non-Governmental Organisation are the
major initiators of rural township and point source potable water development as well as of
small to medium scale irrigation projects. The Environmental Council of Zambia is
responsible for the environmental impact assessments of all development projects in the
country. The first level of assessment for such projects is, however, often carried out by the
District Development Committees which have representation from the various line ministries
including health. The line ministries are mainly involved in implementation. Project
appraisals and the operation and maintenance of water development projects may involve
either the relevant line ministry, local authority/development councils or donors, depending
on the nature of the project.

The National Council for Development Planning presently coordinates and approves
development projects at the national level. The Project Investments Department of the
Council receives and assesses projects and has to give its approval of recommended funding.
The Council solicits and mobilizes external funds for development projects, which at present
constitutes about 70% of total funding of such projects. It is the Government‘s intention,
however, to reduce current high dependency on external funding by increasing internal
funding component of such projects to 75%.

WATER RESOURCES DEVELOPMENT AND MANAGEMENT

A greater proportion of the population (about 80-85%) are without access to potable water.
Current efforts to supply communities in the arid areas with potable water has led to the
proliferation of boreholes. The danger exist that the current high level of ground water
abstraction could exhaust the aquifers in some areas. Though there is a considerable amount
of surface water in the river systems in the country, the financial investment needed for its
distribution for domestic use is a major limitation to utilization,

The Government has set up a Water Board which administers the allocation of water rights

for development projects. The Board's work is, however, constrained by a paucity of
hydrological data, especially on ground water. A Water Resources Board is in the process of
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being established. The formation of the Board has received in-principle government
approval. Its terms of reference are, however, yet to be developed. Thus, the full extend
of the Water Resources Board's intended activities remains to be defined.

The management of water resources in the country is to be transferred to the Ministry of
Energy and Water Development so as to enhance effectiveness. Meanwhile, domestic water
supply is to be transferred to the Ministry of Local Government to facilitate the development
of community driven schemes.

Zambia has developed a'National Water Policy and in line with that, the country has recently
developed a National Water Resources Master Plan with Japanese support

HEALTH ISSUES

Malaria is the number one health problem of the country (354 cases/1000 population in
1992) followed by schistosomiasis (mean prevalence of 17 cases per 1000 population). A
new National Health Policy has been developed which puts emphasis on disease prevention.
Specific goals include ensuring safe physical environments and health supportive habitats.

A Public Health Act and Mosquito Examination Act are two cardinal pieces of legislation
under the new health policy, associated with water resource development and management.
The NCDP estimates that the country spends US$7 on health care per person each year and
this is considered too high for the country. Thus, there is a serious determination on the part
of government to reduce current expenditure through increased public health promotion.

Zambia has also developed a National Environmental Action Plan. Under a new
Environmental Protection and Pollution Control Act (ECPPCA) environmental assessment is
mandatory for all development projects. In spite of these efforts, however, the various
environmental laws are at present fragmented, sector-biased and sometimes contradictory.
Thus there is the need for a review of all ex1stmg laws with the view to harmomzmg it with

- the ECPPCA. : »

WORKING GROUP REPORTS AND CONCLUSIONS

The participants, working in three groups on policy review, institutional arrangement and
capacity building necessary for effective intersectoral collaboration between the various line
ministries came up with the following conclusions:

Policy review
1. - There is the need for an integrated forum for water development programmes
~ involving various line ministries and other interested partles before the NCDP

approval of projects.

2.  The Government should ensure HIAs in the context of EIAs. The HIAs should be
‘ cross-cuttmg rather than sectoral, as part of the EIAs

3. The health sector should take a leading role in envuonmental health.
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4.  There is the need for the harmonization of the health ministry's policies with other
development policies.

5. There is the need for the promotion of the concept of "healthy environment”
through advocacy and awareness.

6.  The Ministry of Health should monitor water development projects after construction.

7.  Primary health care (promotional, curative and preventive) should be emphasized in
the context of development projects.

8.  There is the need for a general policy of intersectoral coordination.

Institutional arrangements

1. There is the need for the formation of an intersectoral coordination regulatory body
to coordinate activities between line ministries.

2. There is a need for consultative meetings.

3. There should be a clear definition of institutional responsibilities.

4 Information networking is required. Thus, there is the need for the selection of a
contact person in each sector to facilitate the flow of information between the sectors.

5. Appropriate legislation should support institutional arrangements.

6.  Co-opting other important key players into the membership of the Water Resources
Board is a key issue. The Board‘s mandate will also have to be expanded to include
all water development projects as well as be provided with the necessary legislative
instruments to enable its proper functioning. Working teams drawn from ministries
and bodies should be set up at the provincial and district level. These provincial and
district bodies which should reflect the board's composition at the national level should
meet from time to time to deliberate on issues of concern.

At the provincial level these bodies should review and appraise projects and coordinate
investments, while the major objective of the district bodies will be to ensure
compliance with standards and to facilitate community participation.

Capacity building

The conclusions of this working group followed the envisaged project cycle:

PHASE 1: Adequate planning capacity needed.

PHASE 2: Skills for HIA scoping.

Auvailability of data on health, water and environment. Needed are:
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< strengthening of the capacity of environmental health inspectors;

<  hydrological measurements, reinstate measuring stations, gage measuring and
quality control;

<  extension workers who are tramed on issues of health and water resources
development and information-gathering community interactions.

The three components of an HIA, that is, community vulnerability,
environmental recept1v1ty and health services vigilance should be ensured.

PHASE 3: The planning ministry (Energy and Water Development) must be strengthened
in terms of capacity for the analysis and appraisal of assessments and translat10n
into design as well as the skill for addmonal scoping..

PHASE 4: An intersectoral group should be established to appraise the health risks of
development projects and to propose mitigating measures. Such a group should
also have the capacity to translate health impacts into economic terms.

PHASE 5: A monitoring group cempﬂsihg the ministfies of Health and Energy and Water
Development should oversee the health status of affected communities.

PHASE 6: The Environmental Council of Zambia together with the ministries of Health
and Energy and Water Development should ensure continued monitoring

PHASE 7: The Ministry of Health should assume its role in monitoring on a continued
basis. In line with this responsibility the will need funding, facilities and the
political will as basic capacity building requirements.

FIELD TRIP AND DEBRIEFING

The seminar provided the opportunity for the participants to assess two water resource
projects as an intersectoral group: in the morning of the third day a structured programme
had been prepared to review the situation at the Kaleya Small-holders Company, an irrigated
sugarcane scheme. The three groups from the previous day were maintained and these
rotated in inspecting the health centre, one of the settlements, various hydraulic structures in
the scheme, harvesting operations, the local school and the scheme management with the
extension workers.

In the afternoon, theparticipahts‘ the visited the Kafue Gorge hydroelectic plant, where they
were given an extensive guided tour.

The following summarizes observations made by the participants at a subsequent debriefing:
Water mémagement
1. Good aspects

- Structural design for water delivery
- Good health services
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2. Aspects that need improvement

- Better drainage maintenance needed
- Night storage provides a schistosomiasis risk

Sanitation
1. Good aspects

- Adequate in the villages

- Adequate provision of drinking water

- Poverty alleviation: malnutrition among the children is lower than the national
average. :

- Relatively good housing and clean domestic environment

- Siting of settlements away from night storage tanks

2. Aspects needing improvement

- Inadequate sanitation facilities in primary school and sugarcane fields

- No first aid facility at the primary school

- Need for improved hygiene among school children

- Poor water supply to school

- Lack of screening of migrant labour and other human circulation.

- Unplanned settlements overburdening services, especially health.

- Bxisting occupational hazards,eg. inhaling of dust from "smart-diseased" sugarcane
plants.
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PAPERS PRESENTED AT THE SEMINAR (UNABRIDGED)

INTERSECTORAL COLLABORATION FOR THE INCORPORATION OF HEALTH
SAFEGUARDS INTO DEVELOPMENT PROJECTS

Hans Verhoef and Lucy Clarke :

Abstract: The health sector is usually isolated from developments that take place in other sectors. The present paper
outlines the rational for collaboration between the health and the agricultural and water sectors. Using the
experiences of other countries, it furthermore provides some ideas on how this collaboration can be achieved and
which may serve as a basis for brainstorming sessions on appropriate mechanisms for intersectoral collaboration.

INTRODUCTION

The questions that we will be faced with in this seminar is how government agencies and professionals from
various sectors can work together to mitigate the health risks that result from water resources development, in
particular the development of irrigation schemes,and how non-governmental organisations (NGOs) and
external support agencies (ESAs; multilateral development agencies, banks and funds) can support
governments in these efforts.

Governments can influence development through their policies, programmes and projects. Agricultural
policies are usually formulated within a macro-economic framework that is broad in nature and which is not
likely by health considerations. Adverse health effects that are the general result of development policies
should therefore be redressed by an adequate health care delivery system.

Agricultural projects in general, and irrigation projects in particular, commonly resultin radical environmental
and demographic changes, and consequently in serious health risks. On the other hand, the farming systems
in agricultural projects offer a greater potential for health interventions than traditional farming systems:

(a)  projects are planned and usually centrally managed and thus offer opportunities for health sector to
getinvolved in decision-making process;

(b)  health can (and should) be taken up in the economic analyses that form the basis of decision-making
of the projects, so that part of the resources that are used for the project should be spent to finance
the capital costs and recurrent costs of mitigating measures;

© projects usually aim at the production of cash crops, and farming farmilies may use the resulting
increase in purchasing power to buy medicines, mosquito nest, etc;

(d) the physical environment of farming systems that are created by agricultural development projects
- are more easily controlled and consequently more amenable to environmental manipulation and
modification that that in traditional systems.

The health sector should be closely involved at all stages of planning, implementation and operation of
agricultural and water resources development projects. The incorporation of engineering measures into the
design, operation and maintenance of agricultural schemes is primarily aresponsibility of the agricultural
sector, but it requires close consultations with health experts to assess the possible health impact of a project,

1 This paper is adapted from a paper Hans Verhoef and Lucy Clarke prepared for a national seminar in Benin in 1983. At the
time, Hans Verhoef worked as an Associate Professional Officer in the PEEM Secretariat; he is currenty attached to the
Department of Public Health of Wageningen Agricuttural University. Lucy Clarke was attached to the Community Water
Supply and Sanitation (now Rural Environmental Health) Unit of WHO and is currently doing course work at the London

School of Hygiene and Tropical Medicine.
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to get technical advice on appropriate measures and monitor the health status of the temporary labourers and
the beneficiaries of the project. Alternatively, mitigating measures may consist of increasing the capacity of
the health sector to deliver care to the farmer families at risk. However, the health sector can only respond
properly and timely when it is involved from the earliest stages of project planning and when it can share
resouces with the agricultural and water sectors.

Practice shows few examples where this collaboration between health sector and the other sectors has been
achieved. Different sectors have to compete for limited funds and tend to have a self-centered perception of
priorities in national programmes. The Ministry of Health (MOH) of most countries is normally isolated from
development activities and usually does not have the capacity or the means to participate as an equal partner
in negotiations with other sectors. Collaboration is furthermore hampered by differences in operations of the
various sectors and different perceptions of time. Diseases create long-term problems that can be controlled
but, with few exceptions, can never be eradicated. MOHs therefore commonly work through programmes
aimed at long-term control of diseases that are considered to be of major public health importance. In
contrast, most other ministries have well-defined goals which are set in an overall macro-economic policy
framework. The role of time-limited projects is far greater in other sectors than in the health sector.

Contrary to health projects, agricultural projects can contribute to the income of farmer families or
government. Expenditures for health improvements must be financed by income-generating sectors. The
savings that are made by limiting the investment of agricultural development projects to increase production
or farmer income may later require greater investments by governments to maintain the health status of the
beneficiaries of the project at acceptable levels Consequently, planners should see improvement of health as
one of the objectives of an integrated project, and part of the capital investments and the project's Tevenue
should be used to ﬁnance the recurrent costs of health care for the farmmg fam1hes concerned.

The remainder of this paper will focus on irrigation projects as the primary (argets for mtersectoral
collaboration: of all agricultural development, they create the greatest health risks and they offer the best
opportumues for the incorporation of health safeguards The opportunities for involvement of the health
sector will be discussed for each of the following forms of irrigation development: small-scale schemes, new
large-scale schemes, and, schemes which undergo rehabilitation

SMALL-SCALE IRRIGATION SCHEMES

Governments are not usually involved in small-scale irrigation developments and sometimes not even aware
of such developments. The only health and engineering expertise likely to be available to small-scale
irrigation schemes are provided by the District Health Officer and the District Engineer. They will benefit
from the development of guidelines on procedures and standards of minimum requirements in design,
operation and maintenance of the scheme. These guidelines and standards should be incorporated in the
training of engineers. It must be emphasized that standards must be enforced, and that this is the prime
responsibility of the local and national authorlues '

Engineering and vector specialists could be asked to teach some of the courses for agricultural extension or
health personnel, so that these know the health benefits of environmental management measures. This will
enable them, in turn, to teach farmers or school teachers.

In circumstances where small-scale irri gation is organised by a group rather than by individuals, it may be
possible to develop model bylaws which groups can be advised to adopt as part of their own consititution or
internal rules. For example, washing in canals or neglecting timely weeding may be made punishable by a
fine to be imposed by the officers of the urlganon association. Alternatively, village Councils can be advised
to adopt such bylaws.

'NEW LARGE-SCALE IRRIGATION SCHEMES
Project Cycles

Most projects which require funding by ESAs have a phased planning process which is known as the project
cycle (see table at the end of this paper). The health sector should develop a thorough understanding of the
procedures that are involved in the planning, implementation and monitoring of agricultural development
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projects in order to be able to team up with the other sectors. The table below shows the various phases in
the project cycle, the activities that take place during these phases, and the outputs that should be achieved at
the end of each phase to ensure that health issues are adequately addressed in the planning process (see

Tiffen, 1991 for amore detailed description).
Institutional arrangements for intersectoral collaboration

Intersectoral collaboration tends to be a management of conflicting interests, and the institutional
arrangements between sectors must therefore be enforced from the highest level of executive power.

The development of a new irrigation scheme requires negotiations between various ministries, funding
agencies and farmer interest groups. The term institutional arrangements refers to the ministries or other
government bodies that are involved in the negotiating process and the administrative arrangements and
procedures that formalise the contacts between these bodies. Of importance are furthermore the legal
authority and the working means to execute the tasks that are allocated to each of the agencies.

Effective institutional arrangements ensure a level of intersectoral collaboration that is appropriate for national
requirements. Such arrangements do not generate spontaneously, but they are rather the outcome of trial and
experience. Experience in a number of countries has shown two different models for the ways in which
different sectors can collaborate and make joint decisions:

1L the establishment of inter-ministerial linkages through Memoranda of Understanding which outline
the rationale for collaboration and which state a mutual commitment to reduce adverse effects of
development through early detection of potential problems and resource sharing for their
prevention and mitigation '

It is of crucial importance that the text of the Memoranda of Understanding gives a clear division
of labour and the allocation of (donor) funds.

2. The establishment of a special body with elevated executive powers, which can operate in a fully
integrated manner either by itself (e.g. an Integrated River Basin Authority) or through exisiting
structures (e.g. Council for Integrated Rural Development or a National Water Council which
coordinates activities by other government agencies).

The creation of a national committee is only useful if it is given executive powers and funds to
implement its recommendations.

Environmental Impact Assessment (EIA)

Although a high proportion of developing countries has introduced procedures (and also legislation) requiring
the operation of environmental impact studies in advance of developments of a significant scale, they often
have problems in the implementation of the recommendations of these studies. As aresult, EIAs are often
not carried out or its recommendations are neglected. The reasons cited include institutional and
administrative deficiencies, lack of trained scientific and technical staff, political manipulation and insufficient
funds. Some countries have reported EIAs of inadequate quality as a result of lack of trained personnel
within government agencies to write up and evaluate the terms of reference (TORs), or within the MOH, local
research institutes or consultancy firms, lack of technical expertise to properly carry out EIAs.

Sometimes the value of projects can be significantly enhanced by public health or safety components or even
parallel projects. For example, an irrigation project may benefit from the simultaneous provision of domestic
water supply and sanitation facilities to prevent or reduce the transmission of schistosomiasis, even if the cost
of doing so cannot be justified by the expected reduction of schistosomiasis alone. A more positive
appraoch than an environmental impact assessment would be to use environmental opportunity assessments,
which would give a broader mandate to investigate the posibilities of expanding planned projects with
components which maximizes the total benefit, or of combining projects which are mutually synergistic.
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STRATEGIES FOR IRRIGATION DEVELOPMENT IN SOUTHERN AFRICA
with special reference to environmental and health protection

J. Kamphuis and A. Kandiah !

INTRODUCTION

To many developing countries, agricultural and rural development remain priority areas of national
development. This is particularly true for the African nations, many of which are unable to produce enough
food to meet the demands of their growing populations. It is reported that still 800 million people are
suffering from hunger today. The alleviation of hunger and malnutrition depends in great part on the
improvement of and increase in food production, as well as on ensuring access to adequate, good quality
food supplies. Thus, agriculture must be made to produce more and in a sustainable manner, using methods
that do not damage the environment and human health.

Since its inception, FAO has pursued the goals of food security and improving the living conditions of rural
populations alongside those of conserving natural resources and protecting the environment. A specific
priority of the Organization is promotion of sustainable agriculture and rural development, a long term
strategy for conservation and management of natural resources. FAQ's approach to sustainable agriculture is
inspired by considerations of human needs, poverty alleviation and the management of natural resources to
meet the needs of present and future generations. Thus, policies and programmes concerning the utilization
and conservation of natural resources in general and water resources in particular are important elements of
FAO's mandate.

In responding to these challenges, a number of measures are being implemented by the Organization. A very
important and relevant activity of FAO in this context is the Special Programme of Food Production for Food
security in Low-Income Food-Deficit Countries (LIFDCs), which is to spearhead more coherent and effective
action at the major root causes of the food security and the malnutrition problem through a "new green
revolution”.

In its pursuit to assist Member Nations to achieve food security, the Organization has come to recognize the
fundamental role of water, not only in food production but for the overall wellbeing of humanity.

IRRIGATION IN AFRICA

The central role of irrigation in food production and in achieving food security is well-established. Globally,
there are now about 235 million hectares of irrigated lands, representing about 17 percent of the total arable
area, but production from this small fraction of the land accounts for 35 percent of the total food harvest.
Food production and productivity depend greatly on an assured supply of water. The experience of the green
revolution in Asia has demonstrated that the increased use of fertilizer and high yielding rice varieties goes
hand in hand with assured water supply. Yields per hectare obtained from irrigated cereals are on the average
more than twice and often four times higher than from lands that are not irrigated.

A recent study by FAO indicates that the water resources of East and southern Africa amount to about 20%
of the total water resources of the Continent. At the same time, the water use (water withdrawal) in these two
regions accounts for only 9% of the total water withdrawal in Africa. Table 1 and 2 (at the end of this paper)
present regional water resources and water withdrawal for the African continent, respectively.

By far, the largest share of the worlds irrigated lands are in the Asia and Pacific region. The distribution of

irrigated lands in 1990 was as follows: in the developing countries, on a regional basis, Asia= 112 million ha;

' Han Kamphuis and Arumugam Kandiah both work in the Water Resources Development and Management Service of the
Land and Water Development Division at the headquarters of the Food and Agriculture Organization of the United Nations in

Rome. Han Kamphuis is Associate Professional Officer and Arum Kandiah is Senior Technical Officer in this Setvice.
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Africa = 14 million ha; Latin America = 16 million ha; and Near East= 10 million ha. The total irrigated area
in the developed countries mclude 98 million ha Much of the irrigation potenual on the African continent
remains to be tapped.

According to FAO, the total area irrigated in East and southern Africa amounts to 1.6 million haand 0.4
million ha respectively. This is illustrated in Table 3. :

FAO proposes to make a major effort to redress this situation. Droughts have costs beyond the immediate
loss of production. They have long-term depressing impacts. Recent studies of drought in the Sahel, the Hom
of Africa and southern Africa have revealed the total impact of recurring droughts in terms of famine, loss of
lives and damage to the environment. Rational development and improved management of water resources

- hold the key to achieving food security on the African continent.

WATER RESOURCES DEVELOPMENT POLICY ON ZAMBIA

Zambia's Water Policy is aimed at promoting sustainable water resources development with a view to
facilitating an equitable provision of adequate quantity and quahty of water for all competing users at
acceptable costs and ensuring security of supply.

In order to achieve sustainable water resources development the following measures and strategies are
declared by the Zambian Government:

% Recognition of the importance of water in the overall socio-economic development,
< state control of the water resources, ' : :
* promotion of integrated management of water resources development,
< definition of institutional responsibilities,
= development of an institutional and legal framework for management of water resources,
i promotion of preparedness for floods and droughts, and
* . recognition of water as an economic good.

Major highlights of the National Water Policy of Zambia are:

< Recognition of the importance of water in the overall socio-economic development,
% state control of the water resources, '

& integrated management of water resources development,

23 legal framework for management of water resources,

o Recognition of water as a economic good,

L water tariffs should reflect the costs and true economic value of the commodity.

With regard to agricultural water use, the Zambian National Water Policy states the following:
Three distinct uses are recognized under this eate gory and these include water for irrigation, livestock
watering and freshwater aquaculture Each of these user categones requlre certain water quality

specifications as:

< - water shall be considered fit for irrigation if: (a) it does not cause s01l degradatwn (b) enhances high
crop yield; and © ensures sustamabxhty of production.

4+ water for livestock and aquaculture shall be free from : any contamination so asnot to cause ill health
problems to animals, aquatic life, consumers and users of the product.
ENVIRONMENTAL IMPACTS OF IRRIGATION
Irrigation development implies substantial modification to.the natural environment. It involves not only

physical changes but also social and economic impacts. In order to optimize the benefits of irrigation
developments, adverse impacts on environment and human health will have to be minimized. Table 4
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provides an analysis of some of the serious environmental problems of irrigation and drainage projects and
relevantmitigationmeasures.

It is obvious that recognition of environmental and health problems will have to be made at the very early
stage of irrigation project planning. This will enable to make an early decision as to whether the project should.
be constructed or not and if it is to be constructed what remedial measures will need to be incorporated. In
order to assess the environmental effects, a certain procedure has been established, which is commonly called
the environmental impact assessment (EIA). EIA may be defined as a formal process to predict the
environmental consequences of human development activities and to plan appropriate measures to reduce
adverse effects.

HEALTH IMPACTS OF IRRIGATION

Health impacts of irrigation are perhaps the most relevant aspect in this Workshop. This is also a subject that
will be very well covered by other papers. Only a brief note is provided in this paper.

Water is a favourable medium for the spread of disease, carrying bacterial and viral pathogens. It also plays an
important role in the transmission of parasites, either directly or by providing habitats for disease vectors.

Water-based and water-related vector-borne diseases are most likely to be found in areas where irrigation has
been introduced. Among them, malaria is by far the most important, both in terms of the number of people
annually infected, whose quality of life and working capacity are reduced, and in terms of its death rate.
Worldwide, some 2000 million people live in areas where they are at risk from malaria and the total number of
cases is estimated at 100 million a year. Drug treatment has become difficult recently because the parasite has
become resistant to certain drugs that have been used for a long time in many parts of the world. Interruption
of disease transmission using chemicals for the control of the vector mosquitoes has become less effective
because many mosquito vector species have become resistant to insecticides.

Schistosomiasis (also known as bilharzia) is almost as widespread as malaria, but rarely causes immediate
death. An estimated 200 million people are infected per year and the transmission occurs in 74 countries. The
infection is particularly common in children who play in water inhabited by the snail intermediate host.
Severe infection at this age leads to long-term damage to bladder, kidneys and liver, which may cause death
many years after the original infection. Heavy infections at any age can make people feel unwell and affect
their working capacity.

The risk that one or more of these diseases is introduced or has an increased impact is most likely in irrigation
schemes where:

> soil drainage is poor, drainage canals are either absent, badly designed/and or maintained;

< rice or sugar cane is cultivated;

< night storage reservoirs are constructed;

< borrow pits are left with stagnant water;

& canals are unlined and have unchecked vegetation growth; and

- there is settlement of new immigrants who lack immunity or bring in new sources of infection.

STRATEGIES FOR SUSTAINABLE IRRIGATION DEVELOPMENT

Sustainable irrigation development refers to planning, construction, operation, maintenance and the overall
management of irrigation programmes and projects in such a manner that there is increased production per
unit of land and water use, optimum economic and social return on investment and enhancement of
environment and public health. It is only in this comprehensive context, irrigation development will be
sustainable. In order to achieve the above said goals, Nations should ensure that certain pre-requisites are put
in place. Some important pre-requisites are:

(@)  anational irrigation policy within the framework of the national agricultural and economic
. development policies;
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anational irrigation development strategy;

anational irrigation development plan or programme, often called the "national i nrlgatlon
masterplan”; ‘ - ,

a national institutional and human resources capacnty that would support the proposed

 irrigation developmentplan; and

anational environmental and health protection plan that will guide the irrigation development
programme.

It is evident from the above, that irrigation development is not solely in the domain of irrigation engineers and
agriculturists. In requires a multi-disciplinary approach which includes specialists in economics, environment,
public health, sociology and others. In addition, successful irrigation development will require active ‘
participation of beneficiaries, namely, the farmers, the communities and most importantly women.

A CASE STUDY FROM ZIMBABWE

On the reques‘t of the Government of Zimbabwe, FAO provided assistance to the country to formulate and
implement national irrigation programmes on a sustainable basis. The activities consisted of formulation of a
National Action Programme on Water and Sustainable Agricultural Development (NAP-WASAD);.
formulation of a national irrigation policy and strategy; and formulszn of TORs for a national irrigation
master plan. .

NAP-WASAD of Zimbabwe

The NAP-WASAD was formulated in 1993 as a framework for sustainable irrigation development involving a
multi-disciplinary team. WHO was involved in the formulation of the NAP-WASAD. The NAP-WASAD
contains a comprehensive analysis of the irrigation sub-sector in Zimbabwe and an action programme
composed of 16 prolects under five themes. Table 5 presents the features of the NAP-WASAD of Zimbabwe.

nghlights of Zlmbabwe Irrigation Policy

0
o

03
o

<

The rate of development of the remaining explouable 3 740 MCM of water should be increased.
Where the exploitable potential has been fully developed, greater emphasis should be placed on
more efficient and greater equity of water use. Trans-catchment transfers should be considered
where feasible. Greater efforts should be put into assessing and exploiting groundwater resources.

Irrigation technology to cover sprinkler, surface and micro-irrigation shall be availed to all categories
of irrigation farmers in spite of any current patterns of adoption and use. This is largely aimed at
improving the current low levels of water use efficiency by all categories of farmers. As part of this
policy, priority is placed on farmer-managed and operated systems. Where government may assist in
development, the farmers should retain the responsibility for operation and maintenance of the

~ irrigationsystem,

There is need to invest in human resources development in irrigation in order to implement the
strategy and to meet the objectives of this policy. Manpower planning shall encompass present and
future needs, both in terms of quantity and quality. Training should also be cognisant of the
multidisciplinary nature of the river basin approach to planning and development.

Effective water users associations shall be encouraged and facilitated in order to involve irrigation
- farmers and other water users and interest groups to participate fully in planning, development and

evaluation of irrigation projects. The current River Boards and Irrigation Management Committees
should be reformed and strengthened to allow broader paruelpatIon and greater responsibility in
irrigation development.

Environmental sustainability of irrigation projects is a key policy objective and all future development
shall incorporate adequate assessment and monitoring of this aspect. Environmental quality should be
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maintained in the broad areas of soil quality, water quality, pesticide use, use of wetlands for cropping
and grazing, human health and settlement. Irrigation development shall observe all laws pertaining to
the environment. In future, all major developments shall be preceded by a full environmental impact
assessment (EIA). Guidelines shall be developed for assessing smaller systems where full EIA may not
be justifiable.

& Water pricing policy in future should reflect the scarcity of this valuable commodity. The price of
water, therefore, should take its opportunity cost into consideration in order to arrest its wastage and
inefficient use. It is policy that in future, costs of operation and maintenance of irrigation systems be
met directly by beneficiaries. Any subsidies on O & M costs should be justifiable and targeted on a
case by case basis.

RECOMMENDATIONS

Scarcity and misuse of water pose a serious and growing threat to food security, human health and well-
being, industrial development and ecosystems on which they depend. FAO's policies and programmes
recognize the vital role of water in sustaining and supporting life, focusing in particular on sustainable
agriculture and rural development. Scarcity and poor quality can have a dramatic impact not just on
agricultural production, but on all aspects of everyday life, very often adding to the burden of women.

The success of implementing the FAO's programmes and policies relating to water resources development
and management at national and regional level depends on:

-the commitment of the national governments and their continued support to the objectives and goals
of food security and sustainable management of water resources,

o the coordination of activities in relation to water use and agricultural development among countries
within aregion and between these countries and regional and international institutions,

< the adoption of a holistic approach in utilizing water for agricultural development taking into
consideration technical aspects as well as economic, social, political and cultural factors,

2 the full involvement of farmers during all stages of water planning, development and management;
< the effective involvement of local NGOs and the private sector; and

L the support of multilateral and bilateral organizations, particulary in terms of technical cooperation,
funding and improved coordination of external assistance.
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|
TABLE 1 .
Regional distribution of water resources

Area Precip. Internal renewable resources
' ‘ % of % of
(1000 km* | (km’/yr)

(km®/yr) (mm/yr | total precip.

)

Northern

“Sudano-Sahelian

Gulf of Guinea

Central

Eastern

Islands (1.0.)

Southern

‘Total

TABLE 2 -
Regional distribution of water withdrawals .
. Withdrawals by sector-

Region Agfiéulture | Communities | Industries | Total As % | As % of
of internal
total resources

X 10%m®/yr X 10°m’/yr X10°m¥yr | X10m*yr | % %

.Northern c © 65 000. 5500 5 800 76 300 50.9 152.6

(85%) oy %) 8%) - (100%) |
Sudano-Sahelian 22 600 | 1200 300 24 100 16.1 14.2
‘ ‘(94%) 5%) 1%) (100%)
Gulf of Guinea 3 800 1 600 700 6 100 4.1 0.6
(62%) (26%) 12%) | (100%)

Central 600 600 200 - 1400 0.9 0.1
43%) 43%) (14%) (100%)

Eastern 5 400 900 200 6 500 4.3 2.5
83%) (14%) (%) (100%)

Islands (1.0.) 16 400 200 20 16 620 11.1 49
(99%) (1%) ©) (100%)

Southern 14 100 3 000 1 800 18 900 12.6 6.9
i (75%) (16%) 9%) (100%)

Total 127 900 13 000 9 020 149920 | 100.0 | 3.8
. (85%) %) ©%) (100%)
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TABLE 3
Regional distribution of water management methods

Irrigation Other Flood
Region cultivated | recession Total
wetlands/ | cropping
Full or Spate Equipped Total valley
partial irrigation | wetlands/ | irrigation bottoms
control valley
bottoms
000 ha ’000 ha 000 ha 000 ha 000 ha ’000 ha ’000ha | as % as % of
of culti-
total vated
land
Northern 5610 305 - 5915 - - 5915 41.5 24.8
(95%) (5%) G (100%) ) ) (100%)
Sudano- 2 263 212 9 2 484 97 296 2877 | 20.2 12.1
Sahelian (79%) (%) Q) (86%) (4% (10%) (100%)
Gulf of 307, - 163 470 193 730 1393 9.8 4.0
Guinea (22%) © (11%) (33%) (14%) (53%) (100%)
Central 119 - 2 121 352 3 476 3.3 3.9
25%) -) -) (25%) (74%) (1%) (100%)
Eastern 428 N 6| 434 222 ) - 656 4.6 2.9
(65%) ©) (1%) (66%) (34%) ©) (100%)
Islands | 1105 - B 1105 - - 1105 7.7 40.3
1.0.) (100%) O] Q] (100%) G © (100%)
Southern | 1 645 . | 1645 182 9| 186 12.9 8.1
(90%) ©) Q) (50%) (10%) (O} (100%)
Total 11 477 517 180 12 174 1 046 1038 | 14 258 100. 9.9
(81%) 4 %) (1%) (86%) %) (7%) (100%) 0
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Main problems resulting in the non-sustainability of irrigation and drainage schemes and
appropriate mitigation measures.

Problem

Mitigation measures

Degradation of irrigated land:
Salinization

Alkalization

Waterlogging

Improve 1 & D operation to match demand both “how much & when'

" Provide drainage including disposal of water to evaporation pond or

the sea if quality of river flow adversely affected by drainage water.

Maintain channels to prevent seepage, and reduce inefficiencies resulting from
siltation and weeds. . allow for access to channels for maintenance in design.

Provide water for leaching as a specific operation

Set-up or adjust irrigation management infrastructure to ensure sufficient
income to maintain both the irrigation and drainage systems.

Analyse soils and monitor changes so that potential problems can be managed.

Reduced socio-economic conditions:

Increased incidence of water-related
disease

increased inequity

Weaker community infrastructure

Manage I & D to prevent disease spread

Educate about causes of disedse.

Improve health facilities. Do

Allow sufficient time and money to resource extensive public participation to
ensure that plans are optimal, that all sections of affected society are considered
and that local institutions are in place to,sustain irrigated agriculture,
particularly in respect of land and water rights.

Consider markets, financial services and agricultural extension in conjuction
with proposed irrigation and drainage changes.

Ensure that agricultural intensification does not preclude other economic or
subsistence activity, such as houschold vegetables, fodder or growing trees for
firewood. : ' ‘
Provide short-term support and/or skills for an alternative livelihood if
irrigation removes existing livelihood o

Poor water quality:-
Reduction in irrigation water quality

Water quality problems for

downstream users caused by irrigation

return flow quality

Define and enforce return water quality levels (including monitoring).
Control industrial development

Designate land for saline water disposal; build separate disposal channels.
Educate for pesticide or sewerage contamination dangers

Monitoring irrigation water quality

Ecological degradation:-
Reduced bio-diversity in project area

Daimage to downstream ecosystems
due to reduced water quantity and

quality

Define ccological requirements

Operate dams to suit downstream requirements and encourage wildlife around
reservoirs (see Sections 4.1.3 and 4.5)

Designate land (in law and supported by protection institutions) for flood
plains; wetlands; watersheds: drainage water disposal; river corridors.

Ground water depletion

Dry drinking & irrigation wells
Saline intrusion at coasts
Reduced base flow/wetlands

Define and entorce abstraction regulations.
Monitor ground water levels
Adjust abstraction charges.
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Objzctives of the sub-programmes of the National Action Programme of Zimbabwe

SUB-PROGRAMMES

OBJECTIVES

Sub-programme 1

Irrigation policy, strategy,
master plan and legislation

Sub-programme 2

Water resources database,
ground water hydrology and
river basin management

Sub-programme 3
Irrigation development
research, technology transfer
and socio-economic aspects

Sub-programme 4
Human resources development
and institutional strengthening

Sub-programme S
Environmental protection and
health of rural communities

a. To formulate a comprehensive national irrigation policy and strategy for Zimbabwe to
enable the country to achieve its agricultural production and economic development goals
on a sustainable basis.

b. Under the framework of the policy and in accordance with the strategy to develop a
master plan for national irrigation development covering all types of irrigation schemes, in
terms of scale, land ownership and management.

c. To develop a legal and institutional framework for irrigation water users'associations.
These will include river basins and irrigation management committees.

a. To establish a computerized surface water resources database, including surface runoff,
potential yields, demand, supply and potential for further development. Data will also
include information pertaining to dam storages and irrigation water usage.

'b. To study the groundwater potential of the country in a systematic manner with reference

to the capacity of selected high potential aquifers, their yields and hydrogeological
characteristics.

c. To develop a methodology and apply such a methodology for an integrated river basin
planning approach for irrigation development with particular reference to the Save Basin.

a. To develop guidelines for the planning, development and management of smallholder
irrigation projects, adopting an integrated approach, and apply such guidelines in a
smallholder irrigation project form planning to construction and operation.

b. To improve operation and maintenance of irrigation schemes through the assessment of
performance and the introduction of appropriate measures.

c. To strengthen irrigation, research and extension base and technology transfer
mechanisms.

d. To develop a methodology for an integrated economic and social viability assessment of
irrigation development and apply the developed methodology in assessing the viability of
current and future projects.

a. To strengthen post-graduate training, particularly at MSc level, in irrigation engineering
and water inanagement.

b. To enhance the technical capacity of professionals in the field of irrigation, water
resources development and environmental protection.

c. To stregthen water users’ associations, including river boards and irrigation management
committees.
a. To strengthen national capacity to monitor water pollution and implement pollution

control.

b. To develop EIA guidelines and application of the guidelines for new and existing
projects.

¢. To build national capacity to enable incorporation of health components in irrigation
projects.
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WATER RESOURCES DEVELOPMENT IN ZAMBIA

Mr P. Chola & Mr C. Masela

INTRODUCTION

Water resources form the basis of socio-economic development. Zambia has abundant water resources
compared to other countries in the southern African sub-continent. Unfortunately only about 3% of these
important resources have been developed. The development of water resources has for a long time been
over-shadowed by the conflicting roles of the Department of Water Affairs, that is, domestic water supply
functions and water resources developmem .

This paper looks at the development of surface and ground water resources in Zambia and also outlines
policies and strategies for sustainable water resources management. Finally it looks at the legal framework,

the organisational and institutional set-up. .

CURRENT AND POTENTIAL DEVELOPMENT IN RIVER BASINS

There are few noteworthy water resources development projects in Zambia ‘s major river basins. The main
development schemes include river flow regulation, irrigation, navigation waterways, water supply, waste
water treatment and hydroelectric power generation.

Zambezi basin

The Zambezi River Basin is the largest river system in Zambia. The available water resources come from the
Zambezi River and its main tributaries, Kabompo and Lui rivers.

Notable developments in this basin are the hydro power generation at Victoria Falls ( 108MW) and Kariba
Dam (1266MW). Tourism potential is very much exploited at Victoria Falls, Lake Kariba and the Zambezi
Flood Plains where boating and fishing are the main activities. Water ways have been developed in the plains
fornavigation. :

Irrigation development in the Zambezi Valley, after the Flood Plains, could be developed based on small
dams and pumping from Kariba and from ground water. In view of low rainfall, the yield of the small rivers
is very low; all rivers become dry during the dry season and storage is required to provide a continuous water
supply. Given the absence of limestone aquifers, ground water development will be limited. The need for
irrigation is felt most strongly in this part of Zambia, due to a combination of low-rainfall and relatively hlgh
population density. :

Kafue basin

The Kafue River runs for 1576 Km before it flows into the Zambezi. The basin is 152 000 Km? and generates
amean annual runoff of 350 m%/sec which is 12% of the Zambezi mean annual runoff at the confluence.

The Kafue Basin is the most developed river basin in the country, because it runs through the copperbelt and
the Midlands where the railway line passes and major industrial towns are located. Itis the most utilized
river in the country. Irrigated agriculture is highly developed and the basin has apotential for hydropower
generation, fisheries and tourism. The development of the Itezhi-Tezhi Dam (54 400 Km? and Kafue Gorge
Dam (800 Km?) for hydroelectric power generation have also enabled easy management of the river flows
through control headworks at Itezhi-Tezhi.

! Ministery of Energy and Water Resources, Lusaka, Zambia.

Page 34



National seminar on water resources development and vector-borne diseases in Zambia

The Kafue water use cannot be complete if water supply and waste water disposal are not mentioned. Almost
all the major towns along the line of rail get water supply from the Kafue and discharge treated waste water
directly orindirectly into this river.

Luangwa basin

The Luangwa River runs 867 Km southwards from the Muchinga Escarpment and discharges into the
Zambezi at Feira. The average annual runoff at the confluence is estimated at SO0 m*/sec and this constitutes
about 17% of the total basin flow of the Zambezi. The annual rainfall in the Luangwa Basin varies from 800
to 1100 mm, decreasing southwards. The effect of this rainfall differential can be noticed in the runoff
pattern, most of the rivers in the southern part dry out towards the end of the rain season. The rivers which
rise from the higher plateau in the northemn part are, however, perennial. The Luangwa River flow is
characterised by high turbidity and sedimentation load of the order of 8.0 x 10 tons/year.

A considerable number of small earth dams have been constructed to provide reliable perennial water supply
on those rivers which fall dry in the dry season. Chipata, Lundazi, Nyimba and Chadiza towns get their water
supplies from dams on rivers that drain into the Luangwa.

Some 176 000 ha have been developed for irrigation in the Mkushi Block and the Lunsemfwa and Mkushi
Land. The main crops grown under irrigation are maize, wheat, Irish potatoes, vegetables and citrus.

Luapula, Chabeshi and Lake Tanganyika basins

These catchments receive almost the highest rainfall in the country and rivers flow throughout the year. The
mean annual rainfall varies between 1100 m and 1500 mm. The Chambeshi/Luapula Basins drain into Lake
Mweru which in turn drains into the Zaire Basin. Navigation is very much developed in these basins.

The Chambeshi is 579 Km from the source before it flows into the Bangweulu Swamps. From the
Bangweulu, the Luapula River, as the Chambeshi is later called, runs 677 Km dividing Zambia and Zaire
before it flows into Lake Mweru.

Irrigated agriculture is developed at Mununshi Banana, Kawambwa Tea, Kateshi Coffee Schemes and
Chambeshi Flood Plains where bananas, tea, coffee and rice are grown, respectively. The Tazara Corridor,
Luapula Valley and Plateau have high irrigation potential for wheat, citrus, sugar cane, maize and rice.

The hydropower generation potential has been realized at Chishimba Falls on the Lukulu, Lunzua, Lusiwasi
and Musonda Falls on the Luongo River. There are many other rivers both in Luapula and Northern
Provinces that could be enhanced for hydropower generation.

To improve communication in the Bangweulu and Luaula Valley Swamps water channels have been
developed by dredging and weed clearing. The waterway networks on Bangweulu developed between 1960
and 1970 improved communication from Samfya in Luapula; Serenje in Central; Mpika or Luwingu in
Northern Province to Chilubi Island on Lake Bangweulu. The Luapula Valley mainland is connected to the
Luapula River by means of water channels.

Surface water management problems

The Department of Water Affairs has a hydrometric network of about 250 stations countrywide. Almost half
of these have closed down in the last 5 - 10 years due to poor funding and lack of personnel to man the
stations. And yet the management of surface water resources requires the availability of continuous records
of data. Significant among these are low flows and high flows, based upon which the Water Board can
allocate the available water to various users depending on their demands. The hydrology section has been
unable to collect critical up-to-date filed data due to poor funding and logistical support. This makes the
management of the resource difficult. Furthermore, it is even impossible to make forecasts of hydrological
events like droughts and floods.
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GROUND WATER DEVELOPMENT

Ground water is an important and strategic resource. Its occurrence is wide spread and often during the dry
months of the savanna climate when streams dry up, it is the only source of water for rural communities.
Ground water in Zambia is not fully utilized as less than 1% of an estimated recharge of 160 million m*d is
discharged from mining operations and of this only 40% is used for domestic purposes. The rest is
discharged mainly into the Kafueriver.

Aquifers m Zambia

'I'he most important aquifers in Zambia are the Karstic dolomite and limestone aquifers. They are generally
flat lying and receive an annual recharge of 160-200 mm/a, representing 20 - 30% of annual rainfall. These
aquifers are used for urban water supply and irrigation in Lusaka, Kabwe, Ndola and Mpongwe. Most wells
in these aquifers are relatively shallow and have yields up to 50 m*h.

The Kalahari sand aquifers in the Upper Zambezi basin form the next in importance. The aqurfers havea
good potential for ground water development, with yields of up to 20 - 30 m*h/m.

- Karro deposits form poor aquifers with generally low yields and poor water quality.

Basement rocks are poor yielding aQuifers with aVcrage yields of up to 5 - 10 m%h, only suitable for rural
water supply and not for large scale irrigation.

Ground water development problems

Ground water development in Zambia has been rather poorly coordinated and unsystematic. Ground water
has often been utilized for rural water supply to mitigate effects of drought and as a source of urban water
supplies, and yet little has been done to develop the resource. Presently there is a lack of information on
ground-water potential of various catchments, continuous ground water table fluctuations, water quallty and
pollution, and no ground water parameter maps. Given the drought situation this country has had since 1991,
it makes forecasting, predictions or planning with regard to ground water resources very difficult.

Ground water management

The dolomite and limestone aquifers in the Lusaka area deserve a special mention here, as ground water
development has grown, well discharge in some parts of the aquifers has exceeded the natural recharge.
Ground water levels have receded and the pumping cone has rapidly grown. In the early fifties (up to
probably 1965) Lusaka derived its water supply entirely from ground water and an estimated 44 000 m*d was
being pumped. Between 1980 and 1995 around 110 000 m%d is being pumped. There has been a steady
reduction in precipitation between 1991 and 1995, due to drought in the regxon The dlfference between the
recharge and ground-water pumpage comes from aquifers storage

There is urgent need for appropriate management of these aqurfers and the followmg are some aspects of

management requrred
1. - Establish the amount of natural recharge in order to avoid mining of the aquifers.
2 To control the number of wells springing up on the aquifer and also to monitor ground-water

fluctuations and pollution.

Trends in Water resources management

1 Water is increasingly being held to be public rather than private resource. For some reason we
~ have held on to the English Rule of absolute ownership of ground-water, even when the English
changed the concepts of ownership in their Water Resources Act of 1963. Fortunately our Water
Act is under review and the ground water status shall be changed from private to public water
ownership vested in the President.
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2. Traditionally water rights have need considered in connection with off stream purposes such as
irrigation, municipal use and in-stream uses such as water for energy development. Other in-stream
purposes that are important for public purposes such as maintenance of water quality and fish and
wildlife habitat ought to be considered.

3. Worldwide, governments are moving to protect the quality of ground-water in aquifers. This is one of
~ the most important aspects of ground water management. There are many sources of potential
ground water pollution such as septic tanks, sanitary landfills, land treatment systems for municipal
waste water, waste injection wells toxic chemical disposal sites, cemeteries, mine tailings, acid mine
drainage, agricultural chemicals and fertilizers, accidental oil, gasoline and chemical spills. This
indicates that the earth is typically thought of as the most convenient repository for material that
society does not know how to handle.

To prevent ground water pollution we need to identify the recharge areas of aquifers and have them zoned as
water quality conservation areas, with close control of potential sources of contamination. Hazardous and
toxic waste storage and disposal should be barred from aquifer recharge areas. Sanitary sewers for collection
of domestic wastewater are preferable to septic tanks. Agricultural practices should be regulated. Over-
application of chemical and fertilizers should be discouraged. Abandoned wells must be filled.

WATER RESOURCES AND VECTOR-BORNE DISEASES

The construction of hydraulic structures such as dams, weirs and canals usually controls the flow of water in
river courses. The purpose of river regulation is to save water at high flow in order to use it at low flow. This
tends to disrupt the native flora and fauna in flood plains and also brings about stagnant or slow moving water
which creates good habitat for the breeding of mosquitoes, snails and river flies. These are responsible for
vector borne diseases like malaria, bilharzia (schistosomiasis) and river blindness.

In many parts of Lusaka ground water pollution results from its connection with pit latrines and individual
refuse disposal pits. Only about 32% of the city is serviced by sewer lines whereas the rest of the city uses
septic tanks which are susceptible to leakages. Contaminated ground water from shallow wells and the top of
the aquifers can lead to various water borne diseases such as cholera, dysentery and typhoid.

POLICIES AND STRATEGIES FOR SUSTAINABLE WATER RESOURCES
MANAGEMENT

Policy framework

Until November 1994 when the water policy was approved the emphasis of the Department of Water Affairs
was on water supply functions, pushing water resources development in the background. The Department
shall now concentrate on water resources development and management.

The Water Policy aims at promoting sustainable development with a view to facilitating equitable provision of
water in adequate quality and quantity for all competing users at acceptable costs while ensuring security of
supply under varying conditions.

In order to achieve sustainable water resources management, the policy emphasises a holistic approach
recognizing a comprehensive spectrum of demands and evaluating priorities in the framework of the national
water master plan. Water usage and stakeholders identified are: domestic, agricultural, industrial,
hydroelectric generation, navigation, tourism/recreation fisheries and environmental protection.

Some of the objectives are:
L To develop schemes for conservation management and utilization of water for improved availability.

We have in mind conservation methods like the construction of earth dams, terraces, river training
andrainfallharvesting.
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%  Toestablish a network for continuous monitoring and assessment of water resources availability:
improvement and re-opening of new gauging stations, establishment of country-wxde ground water
momtormg network, reg 1onal mapping and characterisation.

& To provide up to date information on water resources for effective planning development,
management and utilisation.

o Various ground water parameter maps, water resources periodicals in response to the needs of
© ourclients.

< ' Toestablish and maintain an efficient and effective management information system.

National Water Master Plan

The National water Master Plan provides a good basis for water resources development and allocation by
making possible the estimation of water resource availability, facnhtaung prioritization of pro;ect development,
and helping to set strategles to achieve development goals

The Government of Zambia has completed the final draft of the Natlonal Water Master Plan (August, 1995)
which has taken stock of the resources and has dev1sed aplan of action for water resources development up
to the year 2015. Priority objects are:

> Ground water development in the drought prone areas of southern part of Zambia.
& - Multipurpose dam construction at strategic places throughout the country.

+  Establishment of a ground water development training school to be affiliated to the University
of Zambia to train hydro-geologists and drilling technicians.

Development of new water resources including‘ l‘-e-use
Policy makers and implementers in semi-ari(i and arid regiens should:
& Give priority to rehabilitation and maintenance of existing structures.
> Train users in the operation and maintenance ef these facilities.
< Encourage conjunctive water-use.

The general trend in Zambia was to go for new investment rather than preventive maintenance and -
rehabilitation of existing infrastructure. Many of our development schemes have gone into poor state of
disrepair and are sometimes totally rundown since there was no policy encouraging preventative
maintenance. To maximise benefits it is better to rehabilitate existing facilities than to develop new ones.
Wastewater use for i irrigation should be encouraged in the rainfall deficient areas of the country. Recycled
waste water, after proper treatment for irrigation, can be used to promote food production.

Community mobilization and involvement in water management projects.

To ensure sustainable management of water resources local communities must be involved in project
planning, execution, operations and maintenance, monitoring and evaluation of projects. This will enhance
a sense of ownership and ensure project sustainability. The Water Supply, Sanitation and Health Education
(WASHE) Committees which started in Western Province have been extended to other provinces. The
WASHE concept encourages community participation at all levels of water supply and sanitation projects.
In each village where a water point will be constructed the villagers are required to form such a committee

- before any works can start. Membership is drawn from influential members of the communities and women
are adequately represented. The WASHE Committee will be responsible for operation and maintenance of
the water facilities when completed.
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Environmental Impact Assessment

Care must be exercised to prevent water table build-up and the consequent soil salinization by improved
efficiency of water application for irrigation. . :

All water management projects should be subjected to vigorous environmental impact assessment to ensure
that they are “environmentally friendly”.

The Zambian Government should seriously address the following when carrying out environmental impact
assessment for future projects, infer alia:

o land tenure, acquisition, compensation and re-settlement

L water right allocation and its impact on social equity.

o new water demands and their impact on existing users

2] ground water level changes and their impact on waterlogging and land salinization.

< the effect of effluent discharges on the quality of receiving water

& the effect on downstream river due to intake and outlet of water.

< aquatic and terrestrial fauna and flora in the river channel, dam reservoir,
riparian strip, surrounding wetlands and along wildlife corridors

< sedimentation in reservoirs and degradation of downstream river bed resulting from
construction of dams

& soil erosion due to expansion of agricultural land

LEGAL FRAMEWORK AND ENFORCEMENT

Water is a public good. Every person has the right to access this resource within the provisions of the law.
Appropriate legal frameworks should be established to ensure the protection of all sources of water from
pollution and its efficient allocation among recognised uses. To accomplish this, effective enforcement
mechanisms must also be in place. These mechanisms are not yet fully developed in Zambia due to lack of
adequate skilled manpower, inadequate funding and lack of community awareness.

Zambia has passed new legislation on the protection of the environment and the establishment of the
Environmental Council as a watchdog against pollution. The major legal enactments on water use in the land
are:
[ Water Act Cap 312 and statutory instruments:

-Water Rights (Registration) Rules

-Water Board (Charges and Fees) Regulation, 1993

-Water Board (Works) Regulation, 1993
] Natural Resources Conservation Act Cap 315

] Environmental Protection and Pollution Act No. 12 of 1990 and Statutory Instrument:
-Water Pollution Control (Effluent and Waste Water) Regulation, 1993.

] Local Government act No. 22, 1991
= Land acquisition Act Cap 296

The Water Act is being revised and very soon an Amendment will be passed. The following provisions have

been added to the current Act:
< Groundwater status to be changed from “private” to “public water” and ownership vested in
the President.

- Water rights in traditional land will be granted by the Water Board unlike in the past where
concessions were approved by the minister.

% The Environmental Council has been mandated to prosecute polluters of public water.
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