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FOREWORD

Water resources support key sectors of the economy namely hydropower
generation, agriculture, fisheries, domestic water supply, industry,
navigation, etc. However, efficiency and sustainability of intervention
under these sectors has recently been a concern in Uganda mainly due
to inadequate sectoral collaboration in planning and implementation,
increasing frequency of floods and droughts, environmental
degradation and pollution of water resources. This situation therefore
calls for development of mechanisms for promoting integrated
planning, development and management of water resources so as to
create synergy among various sectors, promote efficiency in utilization
of available resources, reduce water and environment degradation and
ensure more efficient utilization of water resources to meet various social
and economic demand.

In2011, my Ministry embarked on preparation of CatchmentManagement
Plans (CMPs) as tools for ensuring equitable access to, and use of water
resources, and safeguard of key natural resources for sustainable socio-
economic development of the country.

A CMP provides a long-term strategy for sustainable development
and utilization of water and related water resources. Catchment based
water resources planning and management is in line with the integrated
Water Resources Management (IWRM) paradigm, which ensures that
land, water and related resources are developed and managed in a
coordinated manner without compromising sustainability of vital
ecosystems. As a lead agency for implementing Catchment based Water
Resources Management (CbWRM) in Uganda, my Ministry through
the Directorate of Water Resources Management is operationalizing
the CbWRM framework through the four Water Management Zones of
Albert, Kyoga, Upper Nile and Victoria WMZ.

In order to develop this CMP, a number of studies were undertaken which
included an assessment of the existing catchment knowledge base, the
current and projected water resources situation, the catchment’s social
and environmental assessment, and stakeholder engagement. The CMP
identifies critical issues, challenges, opportunities, and threats within
the catchment which need to be addressed to ensure the economic
development of the people.

Guided by the key issues, challenges, threats, opportunities, key water
resources planning principles and national strategies, the stakeholders
developed a vision for the catchment. To achieve the vision, stakeholders
came up with a number of strategic objectives, options and actions that
need to be perused in the short, medium and long-term up to the year
2040.



Awoja CMP was first developed in 2014 following the Uganda Catchment
Planning Guidelines of 2014. In 2018, the Uganda Catchment Planning
Guidelines were updated to include aspects of climate change. Using
the updated guidelines, the Awoja CMP has been updated to include
aspects of climate change.

My Ministry is therefore pleased to formally make this updated CMP
available for use by various stakeholders. It will enormously help and
guide all developers and users of water and related resources at the
national and local levels. | therefore wish to call upon all the relevant
government ministries and agencies at both national and local levels,
the civil society, private sector, academia and research institutions,
cultural institutions, religious institutions and the local communities
to utilize this plan in order to optimally plan for the development and
management of water and related resources for prosperity.

In line with the provisions of Section 5 of the Water Act Cap 152, | formally
approve this Updated Catchment Management Plan for use by various
stakeholders.

For God and My Country.
o _—L—
Hon. Sam Cheptoris

Minister of Water and Environment
The Republic of Uganda
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EXECUTIVE SUMMARY

The Awoja catchment is one of the 11 catchments within the Kyoga Water Management Zone (KWMZ), situated in
the eastern part of the zone abutting Mount Elgon. It covers an area of approximately 11,000 square kilometres,
which is about 19% of the total area of the KWMZ. It boarders Mount Elgon to the east and drains into the Lake
Kyoga region in the west. The catchment cuts across 14 districts of Bulambuli, Kween, Kapchorwa, Sironko (wholly
in the catchment), Amudat, Nakapiripirit, Bukedea, Katakwi, Napak, Soroti, Kumi, Ngora, Bukwo, and Serere
(partially in the catchment). According to projections made based on the 2002 census, the population of people
leaving in Awoja catchment in 2013 was estimated to be about 1.45 million.

The Catchment Management Plan (CMP) for Awoja Catchment is intended to provide a long-term strategy for
the sustainable development and utilisation of the water resources in the Awoja Catchment basing on a clear
understanding of the prevailing challenges, risks, threats, and opportunities. This catchment based water resources
planning and management is in line with the Integrated Water Resources Management (IWRM) paradigm, which
ensures that land, water, and related resources are developed in a coordinated manner to ensure sustainability.
The implementation of Catchment Based Water Resources Management (CBWRM) in Uganda is by the Ministry
of Water and Environment (MWE), through the Directorate of Water Resources Management (DWRM) in which
the country has been divided into four Water Management Zones (WMZs: Upper Nile WMZ, Albert WMZ, Victoria
WMZ, and Kyoga WMZ.The Awoja Catchment is located in Kyoga Water Management Zone (KWMZ).

In order to facilitate the planning process for CBWRM, MWE developed Catchment Management Planning
Guidelines (MWE 2012) whose piloting, formed the basis for development of this CMP following the progressive
steps stipulated therein including:

Stakeholder identification, engagement and analysis,

o Water Resources Assessment (WRA),

Strategic Social and Environmental Assessment (SSEA),

Options and scenarios analysis,

Catchment Management Plan (CMP) and Implementation Plan (IP).

At all stages through the process of development of the CMP, stakeholders were engaged to ensure thorough
engagementand ownership of the plan, which would ultimately ease itsimplementation. Stakeholderidentification
was undertaken to determine all organisations and communities, which may be affected (positively or negatively)
by the water resources management in the catchment and who may be able to contribute to the programme of
work due to their expert knowledge and or experience in the project areas. The operational environment of the
Kyoga WMZ team, in terms of stakeholders in the use, development and management of water resources in the
catchment was evaluated, and key stakeholders identified and analysed. The stakeholders also participated in
mapping as well as prioritization of issues within the catchment.

An assessment of the existing catchment knowledge base, the current and projected water resources situation,
the catchment’s social and environmental state, together with stakeholder engagement at various steps through
the development of the CMP led to identification of critical issues, challenges, opportunities, and threats within
the Awoja Catchment. Through this assessment, information regarding the catchment was generated.
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Much of the Awoja Catchment lies at an altitude ranging from 940 to 1000 metres above sea level (masl), with
the upland hilly areas rising to 1400m and the high mountains to over 3000m. Although just 2° north of the
equator, the altitude results in the catchment having a relatively mild climate, with annual patterns dominated
by rainfall rather than by radiation. Much of the catchment is well watered and can support rainfed agriculture,
but there exists spatial variation in seasonality and seasonal droughts are a common feature. The main dry
season for the Awoja catchment is from December to February. The mean annual rainfall is 1103mm, but this is
not evenly spread. The western tip and southern part of the Awoja Catchment experiences an average annual
rainfall of 1200 - 1500mm/year. The majority of the central and northern part of the catchment has an average
annual rainfall of 1197mm with a 10 months period for which evaporation exceeds rainfall. In the higher parts of
the Awoja Catchment around Mount Elgon, high rainfall of between 1,500-2,000mm/year can be expected. The
north-eastern part of the Awoja Catchment in the Karamoja region, including Nakapiripirit, Napak, and Amudat
experience erratic rainfall, averaging 745mm/year which is far from ideal for crop cultivation.

The Awoja Catchment has a network of rivers, lakes, and temporary wetlands all of which play an important role
in the catchment. All the rivers typically flow from the east or north to the south-western part of the catchment,
converging in Soroti district, where the catchment’s outlet is situated. The three largest lakes are Lake Bisina, Lake
Opeta and Lake Okolitorum. Lake Bisina and Lake Opeta and associated swamps together extend over an area of
1200 square kilometres, with an open water area of approximately 250 square kilometres with Lake Opeta having
an open water area of 40 square kilometres. Wetland area within Awoja is 4,195 square kilometres, consisting of
original wetlands (which form a larger part) and converted wetlands. These lakes also play a major role for the
socio-economic activities like fishing, transport, water supply for domestic use and livestock of the surrounding
communities.

The population of Awoja is almost entirely rural, with district populations between 82% and 99% depending on
agriculture for their livelihoods. Livelihoods are, therefore, almost exclusively based on the natural resources of the
catchment, with subsistence agriculture being the primary source of food and income. The majority of farming
is small scale and rainfed, where productivity is low and vulnerability to climate variability (including floods and
droughts) is high. While the districts within the cattle corridor (Napak, Nakapiripirit, Kumi, Katakwi, Ngora, Amudat,
Bukedea, and the top part of Bulambuli) are highly dependent on livestock and hence also on stock-watering
facilities, livestock also complements cultivation in the central and southern parts of the catchment. Capture
fisheries and fish farming provide another important opportunity for livelihoods. Capture fishing is practiced to a
greater extent than aquaculture/fish farming.

The south-eastern part of the region is densely populated with the slopes of Mount Elgon (parts of Kween,
Kapchorwa, Bulambuli and Sironko) being overpopulated, the inhabitants benefiting from rich volcanic soils, but
living on small plots of land, mainly as subsistence farmers. This pattern increases the risks of erosion, landslides
and food shortages. In contrast to this, the cattle corridor is generally a sparsely populated area. This region
includes Karamoja (Nakapiripirit, Napak and Amudat, which is inhabited by nomadic pastoralists and characterised
by difficult environmental and economic conditions as well as a history of insecurity. By 2040, the population is
expected to triple, reaching a total of 4,790,044 people. The current population is almost entirely rural (over 90%)
with Soroti being the only district with a large urban town. There is no vision for the development of large urban
growth nodes, although the population of towns may increase disproportionately as rural resources become more
thinly stretched.

There exists potential for tourism in the mountains of the northeast, including the Mount Elgon National Park
offering sightseeing and hiking opportunities. Lake Opeta and Lake Bisina already draw many bird watchers and
were declared Ramsar (an international treaty that provides the framework for the national action and international
cooperation for the conservation and wise use of wetlands and their resources)sites. Lake Bisina and Lake Opeta
are Important Bird Areas (IBA) for shoebills, fox’s weaver, papyrus gonoleks, white-winged warbler and others
thus making them conservation areas of high significance. The lakes’ system is also important as a refuge for fish
species that have gone extinct in the main lakes like Lake Victoria and Lake Kyoga.
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The key environmental distinctions within the Awoja Catchment include:
a) the high-rainfall mountain areas
b) lowland plains with sufficient rainfall to support rainfed agriculture

c) extensive wetlands and lakes, and

(
(
(
(d) the dry northern cattle corridor occupied by pastoralists.

The total natural runoff for the Awoja Catchment is approximately 1,615MCM/yr (million cubic metres per year) and
the net runoff, after deducting estimated evapotranspiration losses of 384MCM/yr in the wetlands, is estimated to
be 1,232MCM/yr. The total potential groundwater available for the entire Awoja Catchment was estimated to be
236MCM/yr.

The Awoja Catchment has seen little development of its water resources with the main water use sectors being
water for domestic use, livestock watering, rainfed agriculture, and aquaculture. Environmental flows were
assumed to be 15% of the natural streamflows in the sub-catchment. This was chosen as an illustrative measure
for the preservation of river health and biodiversity that only becomes critical with high development and this
was computed to be 185MCM/yr. The 2013 water demand for domestic, livestock, rainfed agriculture, aquaculture,
rural industry, and environmental water requirements expressed as a percentage of the total water demand in
Awoja Catchment stood at 4.47%, 6.24%, 10.12%, 0.63%, 0.21%, and 78.34% respectively. Projections for 2040
indicate that, water demands for domestic use, aquaculture, and rural industry will increase to 19.22%, 1.43%,
and 1.05% respectively while that of livestock, rainfed agriculture, and environmental flow requirements will
drop to 4.97%, 11.02%, and 62.32% of the total water demand respectively. This is associated with the projected
population increment and levels of social-economic development within the catchment.

Droughts, floods, landslides and mudslides are a particular concern to the people residing in the Awoja Catchment
as they often lead to loss of human life, animals, and crops. Land degradation and deforestation play a large
role in the onset of flood events and may also contribute to droughts as soils lose their capacity to store water
for later release, either to streams or as evapotranspiration. Floods frequently occur in low-lying areas, in areas
along river banks, close to wetlands and along lakes. Awoja’s large wetland areas, some of the severely degraded
riverbanks, the catchment topography and degraded soils all promote flooding. Unstable soils along the steep
mountain slopes lead to landslides and mudslides. Droughts are a feature of the highly seasonal rainfall and the
most drought-prone areas in the Awoja Catchment are within the cattle corridor, particularly in the Karamoja
region in the north catchment. The capacity to cope with existing climate risks is poor.

The Awoja Catchment has protected areas, the largest being the Pian Upe Wildlife Reserve and the smaller Mount
Elgon National Park being situated in Kapchorwa, Bulambuli, Kween, Bukwa, and Sironko districts and consisting
of a range of vegetation zones including afromontane forest. Smaller community wildlife management areas and
some forest reserves have also been set aside. However, due to the increasing population pressure protected areas
are being encroached upon as land to settle on becomes scarce, especially in the northern part of the catchment.

This wealth of information generated from the assessments resulted in the identification and mapping of key
catchment issues including high population density and growth rate, high poverty levels, livelihoods- subsistence
agriculture with low productivity, limited access to basic services, natural disasters, land degradation, river and
wetlands degradation, deforestation, lack of awareness on environmental management among others. Guided
by these key issues, together with the challenges, threats, opportunities, principles for development, and national
strategies, the stakeholders then developed a vision for their catchment:

“Sustainably manage and utilise the water resources and related sources of the Awoja Catchment by 2040."

To achieve this vision, the four strategic objectives were set:

1 Catchment Protection and Conservation: To protect and restore the catchment for sustainable delivery of
goods and services
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2 Development for Socio-Economic Growth: To develop water resources for socio-economic growth
through meeting community needs for water, energy, and food security

3 Mitigation and Adaptation: To mitigate and adapt to the impacts of droughts, floods, and landslides

4 Social and Institutional Development: To optimise catchment resources through capacity building,
awareness, policy enforcement and institutional coordination.

These four strategic objectives were further broken down into options (options being possible measures/
interventions used to address issues and reverse those trends that undercut sustainable development), which are
specific, suitable and tailored to the different areas in Awoja.

1.1 Sustainable land and environmental management
1.2 Reforestation
1.3 Lakes and wetlands management
1.4 Buffer zone set-asides
.
2.1 Sanitation systems
2.2 Refurbishment of infrastructure
2.3 Piped water schemes (surface water)
24 Groundwater development
2.5 Rainwater harvesting (roof water tanks and roof catchments)
2.6 Sand dams
2.7 Dams (small stock watering dams, valley dams and tanks, large dams)
2.8 Enhancement of irrigation
2.9 Water use efficiency

2.10 Small hydropower

2.1 Alternative energy supply

2.12 Aquaculture

2.13 Socio-economic strengthening
“ 3. Mitigation and Adaptation (Floods, Droughts and Landslides)
3.1 Flood management and preparedness for floods
3.2 Construction of infrastructure for flood control
33 Cattle keeping practices
o | 4-Social an nstutonaiDevelopment |
4.1 Monitoring
4.2 Extension services (information and training)
43 Awareness raising
44 Institutional capacity building
4.5 Legislation and enforcement

Following careful evaluation and screening of the potential options in line with the strategic objectives, three
scenarios were developed through sets/combinations of options, weighted and ranked to get the best scenario.
Among the three scenarios; Scenario 1 (SC1)-Mitigation of floods through riverbank protection (focusing
on structural measures), SC2- Reliable water supply to the users, and SC3- Protect the environment through
improved soil and water conservation. SC3 was ranked best for which implementation actions were detailed, an
implementation and investment plan drawn with a 5-6 year timeframe which can be adjusted forward (since the
options are many and funding requirements are high) after checking the adequacy of options. Thus, the CMP is
a living document, which should be reviewed and updated periodically, advisably every five years to suit other
administrative planning cycles.
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1. INTRODUCTION

1.1 Background to Catchment Planning

The national water policy in Uganda is based on the Integrated Water Resource Management (IWRM) with
implementation at the catchment level and provides an overall policy framework and defines the Government’s
policy objective as:

“To manage and develop the water resources of Uganda in an integrated and sustainable manner, so as to
secure and provide water of adequate quantity and quality for all social and economic needs of the present
and future generations and with the full participation of all stakeholders.”

As part of the realisation of this objective, the National Water Policy was based on the implementation of objectives
for water management within the IWRM framework. The IWRM in a river-basin context is defined as “a process
that enables the coordinated management of water, land and related resources within the limits of a basin so as to
optimise and equitably share the resulting socio-economic well-being without compromising the long term health of
vital ecosystems.”

A key feature of the implementation of IWRM WATER MANAGEMENT ZONES
in Uganda by the Ministry of Water and

Environment (MWE) through the Directorate

of Water Resources Management (DWRM) is to

provide for the de-concentrated management p—

of water resources to the local catchment level ° Town

with the participation of all stakeholders. />

Following the recommendations of the National C]“”‘""""‘m'
Water Policy, the Water Sector Reform Study
(2005), the JSR (2006) and other national and
regional policies as well as steps already taken
for implementation purposes, the country was
delineated into four (4) Water Management
Zones (WMZs) along hydrological boundaries.
Thus, the northern parts of the country are
covered by the Upper Nile Water Management
Zone (UNWMZ), the western parts by the Albert
Water Management Zone (AWMZ), the south by
the Victoria Water Management Zone (VWMZ)
and the east by the Kyoga Water Management
Zone (KWMZ) as Figure 1-1 shows.

Figure 1-1: Water Management Zones in Uganda

Within each WMZ, there exists a number of smaller hydrological units called catchments for which tools and
capacity for management of water resources have to be developed. Catchment Management Plans (CMPs)
are to be developed for each catchment in the WMZs to enable planning of water resources development and
management at a catchment level.

In line with this, the Awoja Catchment in Kyoga WMZ was chosen as a pilot following screening of potential
catchments against a number of criteria which included water supply and sanitation, irrigation, livestock, farming,
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fisheries and fish farming, wetlands management, tourism and recreation, natural disaster mitigation, and energy.
Kyoga WMZ further benefited from the fact that there was an existing extensive and accessible knowledge base,
including a functional Mike Basin simulation model and Geographic Information System (GIS) database. The Awoja
Catchment is one of 11 catchments within the Kyoga WMZ Figure 1-2, and is situated in its eastern part abutting
Mount Elgon. It extends over close to 11 000 square kilometres (km2, is mountainous to the east and drains into a
lake region in the west.

Figure 1-2: Catchments in Kyoga WMZ

This document presents the Awoja CMP, which was prepared in close consultation with the stakeholders to
ensure the sustainable use and protection of the water resources, and the conservation of the environment
within Awoja Catchment. The CMP was developed through piloting the Catchment-based Water Resources
Planning Guidelines, which were developed to guide the process.

1.2 Objectives and Purpose of the CMP

The purpose of this CMP is to provide a long-term strategy for the sustainable development and utilisation of the
water resources in the Awoja Catchment by the stakeholders in an integrated manner.

The CMP provides the basis for understanding a complex system and prioritising key focus areas for effective
management taking into consideration potential development opportunities, problems and challenges, risks
and threats. Following a participatory approach in developing the CMP, the objective is to provide information
and shared motivation that will initiate interventions and/or investments, which can be implemented to realise
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sustainable management and development of water resources within the Awoja Catchment. The CMP also
purposes to:

consider all conditions and characteristics (physical, social, economic, environmental, political,
transboundary etc.) in the catchment in an integrated manner,

raise awareness on the understanding and importance of as well as the responsibility for water resources
management and environmental conservation among all stakeholders and how this will be of benefit to
the sustainable economic growth and livelihoods in the catchment as a learning process,

clarify the interdependence of all activities in the catchment and even the effects on neighbouring
catchments,

engage the stakeholders on all levels in the integrated planning process and help them decide on the
best options and scenarios for the development of their catchment as well as in the development and
implementation processes,

motivate the stakeholders and put them into the position to play an active role in preserving their water
resources and the environment, and

initiate investment from within and outside Awoja.

1.3 Report Structure

This document has six chapters that provide a logical and consistent flow of information throughout the document
as highlighted here below:

Chapter 1:  Introduction.This chapter presents the background to catchment management planning in Uganda,

objectives of the CMP, and general layout of the report.

Chapter 2:  Approach to Catchment Management Planning. This chapter describes the general approach to

catchment management planning in Uganda, which is in line with the catchment management
planning guidelines.

Chapter 3: Legislative and Institutional Framework. The existing policy, legal, and institutional arrangements,

their linkages with catchment management planning and implementation, as well as the existing
gaps are presented in this chapter.

Chapter4: Status of the Catchment. This chapter discusses the main characteristics and features of the

catchment, which ultimately leads to identification of the major social, environmental, and water
resources assessment issues together with the stakeholder engagement and issues’ mapping.

Chapter 5:  Vision, Objectives, and Analysis of Options. Catchment visioning and strategic analysis is presented

and discussed in this chapter. The prioritisation of issues identified within the catchment, analysis of
the options to manage the identified issues, as well as configuration of scenario and their evaluation.

Chapter 6: Management and Investment Actions. This chapter presents an agreed set of interventions resulting

from the options for the best ranked scenario, the implementation plan, and costing of the agreed
interventions.
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2. APPROACHTO CATCHMENT
MANAGEMENT PLANNING

The development of this CMP followed the guidelines for Uganda’s Catchment-based Water Resources Planning
(MWE, 2012). The process stipulated in these guidelines provides for various steps including assessments on water
resources, stakeholders and social and environmental context as indicated in Figure 2-1. From these thematic
assessments, major issues/challenges within the catchment, the available opportunities, potential threats and
risks are identified, options for managing the identified issues proposed, forming the basis for strategic analysis
in order to meet the catchment vision and objective. A set of agreed interventions are then mapped and an

implementation plan laid, constituting of the associated timing and costs, to form the main body of a Catchment
Management Plan and the Implementation Plan.

4

Describe the Catchment
and build the planning
knowledge base

4

4

Water Catchment Stakeholder

Resources Planning participation
Analysis «II I framework

4

A

Framework for
Catchment Water

III»
Planning

4

Options and Scenario
Analysis Agreement on
Catchment Plan

Implemntation Plan
Preparation of technical
briefs for investment
projects. Preparation of
management actions

D®

Strategic Social and
Environmental Assessment
(SSEA)

Figure 2-1: The catchment management planning process

The roadmap for the development of the Awoja CMP, therefore, sequentially included the following key activities:

« Evaluation of the existing catchment knowledge base
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+ Assessment of the current catchment and water resources situation

+ Assessment of the catchment’s social and environmental characteristics and needs

- Stakeholders engagement at various steps of the development of the CMP;

+ Providing a system model, and analysing water availability and future water demands

« Building consensus regarding development and management challenges and opportunities, and
developing principles for catchment management and development

- Defining a vision and strategic objectives

« ldentifying key strategic actions to realise the vision and objectives

« Developing and analysing options and scenarios; and

« Providing a time-bound implementation plan (short, medium and long term) for the options towards
improved water development and management in the catchment.

All these activities and processes as stipulated in the catchment planning guidelines 2012 were adhered to and
thematic reports were generated, all of which fed into this CMP. The thematic reports developed in the process of
undertaking these activities included:

The development of this CMP was solely based on the guidelines for Uganda’s Catchment-based Water Resources
Planning (MWE, 2014). The process stipulated in these guidelines provides for various steps including development
of a knowledge base, water resources planning analysis, stakeholders’ participation, and social and environmental
contextasindicated in Figure 2-1. From these thematic assessments, major issues/challenges within the catchment,
the available opportunities, potential threats and risks are identified, options for managing the identified issues
also identified, and this forms the basis for strategic analysis in order to meet the catchment vision and objective.
A set of agreed interventions are then mapped and an implementation plan laid, constituting of the associated
timing and costs, to form the main body of a Catchment Management Plan and the Implementation Plan.

The roadmap for the development of the Awoja CMP, therefore, sequentially included the following key processes,
however, stakeholder consultation was done at almost all stages in the development process:
« The Water Resources Assessment report, which comprises of a basic assessment of the natural
catchment characteristics, natural water resources, rainfall and runoff characteristics, hydro-meteorological
monitoring, water quality, water demands and water infrastructure.

o TheSocial and Environmental Issues report, which comprises of the legal and policy context, institutional
arrangements, environmental baseline and socio-economic characteristics of the Awoja Catchment that
affect the social and environmental well-being of the catchment and highlights possible interventions to
address the identified issues.

« The Water Balance report, which gives information on the water availability for surface water and
groundwater. Use of the Mike Basin model (a water allocation tool) was made to determine current and
future water demands and the availability of water resources for proposed development options.

« The Stakeholder Engagement report details the stakeholder participation framework and interactions
in mobilising the input of water users and affected parties in the management of water resources. Field
visits, informal and formal meetings as well as the proceedings of joint stakeholder forum workshops were
highlighted and their input of water resources issues captured.

« The Options for the Management and Development of Water Resources Report details the identified
catchmentissues and provides an analysis of the options for solving them. It further presents and evaluates
the formulated scenarions as well as costing them and as such, serves as the forerunner to the CMP.

All these thematic reports fed into the CMP, which consists of two main elements: first, a number of agreed
investments in infrastructure and other interventions; and second, various water management interventions
and actions aimed at resolving conflict, conserving and protecting the catchment and its natural resources, and
ensuring equitable access to and use of water resources. The CMP further supports one of the highest priorities
of the National Development Plan (NDP, 2010), which is to invest in water for production, including irrigated
agriculture, water supply, livestock water supply, fisheries and aquaculture, and water for rural industry.
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3. LEGISLATIVE ANDINSTITUTIONAL
FRAMEWORK

3.1 Policy and legal context

The Africa Water Vision 2025 states its goal as “an Africa where there is an equitable and sustainable use and
management of water resources for poverty alleviation, socio-economic development, regional cooperation, and
the environment” and the water policy reform initiative is aimed at realising this vision for water management in
Uganda within the IWRM framework. Worth noting is the fact that sustainable management of water resources is
not limited to physical management but also incorporates legislation, policies, economic tools, institutions, and
stakeholders involved in management, regulation, and utilisation of water resources. Whilst water is essential to
livelihoods, and always provides for subsistence and survival, it does not solely drive economic development.
Many other factors also have to be in place if the provision of water is to have its full beneficial impact on society. A
strong cooperative approach between role-players and especially governmental institutions is, therefore, essential
to work together within their respective legislative and policy mandates to promote the approach to IWRM and to
ensure the best economic, social and environmental development.

A synopsis of the legal context in Uganda under which IWRM is implemented and managed is provided by:
« The Constitution of the Republic of Uganda
+ National Policies
+ National Legislation
« Trans-boundary considerations, and

« International Conventions

3.2 The Constitution of the Republic of Uganda (1995)

The Constitution of the Republic of Uganda sets a number of national guiding principles relating to, and supporting
the principles of sustainable development including having balanced and equitable development, which requires
that the State adopts an integrated and coordinated planning approach. It further stipulates that the State ensures
balanced development between different areas of Uganda and between the rural and urban areas with special
measures employed to favour of the development of the least developed areas.

Through the constitution, the State is entrusted to protect important natural resources including land, water,
wetlands, minerals, oil, and fauna and flora on behalf of the people of Uganda. The state must further endeavour to
fulfil the fundamental rights of all Ugandans to social justice and economic development, with all developmental
efforts directed at ensuring the maximum social and cultural well-being of the people. In terms of the Constitution,
all Ugandans have a right to education, health services, clean and safe water, work, decent shelter, adequate
clothing, food security, and pension and retirement benefits.

The State must promote sustainable development and public awareness of the need to manage land, air, water
resources, as well as use of natural resources, in a balanced and sustainable manner for the present and future
generations. All possible measures must be taken to prevent or minimise damage to land, air, and water resources
resulting from pollution or other causes. The Constitution entrusts the State to ensure the conservation of natural
resources and promote the rational use of natural resources to safeguard and protect the biodiversity of Uganda.
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Through all this, the Constitution sets the scene for Integrated Water Resource Management in Uganda.

3.3 National Policies

3.3.1 National Water Policy (1999)

The 1999 National Water Policy provides an overall policy framework that defines the Government’s policy
objective as managing and developing water resources of Uganda in an integrated and sustainable manner, to
secure and provide water of adequate quantity and quality for all social and economic needs sustainably, with the
full participation of all stakeholders (DWRM, MWE, 2012).

According to the National Water Policy and the Water Act Cap 152, the responsibilities to provide water services
and to maintain facilities were devolved to local councils in districts and urban centres. The role of the Central
Government's Agencies is that of guiding and supporting as required. The Act thus emphasises the shared
responsibilities in development and management of water resources among stakeholders, including the Private
Sector and non-Government organisations (NGOs) to regulate human activities that can pose risks to water
resources. It also provides for pollution control measures with associated penalties and fines.

The existing policy and legal framework promotes wise use of water resources from the lowest possible level,
while considering roles to be played by different stakeholders at different levels. This offers an opportunity to
ensure that communities can actively participate in the development and maintenance of water sources within a
given catchment.

3.3.2 National Policy for the Conservation and Management of Wetland Resources (1995)

The national policy for the conservation and management of wetland resources (1995) is aimed at restricting the
continued loss of wetlands and their associated resources and aims to ensure that benefits derived from wetlands
are sustainably and equitably distributed to all people of Uganda. The wetlands policy calls for:

« No drainage of wetlands unless more important environmental management requirements supersede
- Sustainable use to ensure that benefits of wetlands are maintained for the foreseeable future

« Environmentally sound management of wetlands to ensure that other aspects of the environment are
not adversely affected

- Equitable distribution of wetland benefits; and

« The application of environmental impact assessment procedures on all activities to be carried out in a
wetland to ensure that wetland development is well planned and managed.

Wetland related issues have been incorporated into the National Environmental Statute 1995. The Wetlands
Policy is strengthened by a supplementary law specifically addressing wetland concerns. Wetland resources are
regarded as forming an integral part of the environment and is recognised that present attitudes and perceptions
of Ugandans regarding wetlands be changed. Wetland conservation requires a coordinated and cooperative
approach involving all the concerned people and organisations in the country, including the local communities.

Within the context of the guiding principles, the National Wetlands Policy set five goals:
« To establish the principles by which wetland resources can be optimally used over time
« To end practices, which reduce wetland productivity
- To maintain the biological diversity of natural or semi-natural wetlands
- To maintain wetland functions and values; and

- Tointegrate wetland concerns into the planning and decision making of other sectors.
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3.3.3 Uganda National Land Policy

The Uganda National Land policy provides a framework for articulating the role of land in national development,
land ownership, distribution, utilisation, alienability, management, and control of land. The Land Policy has a
specific objective that seeks to ensure sustainable utilisation, protection and management of environmental,
natural and cultural resources on land for national socio-economic development. It seeks to ensure that all land
use practices and plans conform to principles of sound environmental management, including biodiversity,
preservation, soil and water conservation, and sustainable land management. Section 6.7, item 140 of the policy
promotes optimal and sustainable use and management of environment and natural resources for the present
and future generations.

3.3.4 National Forestry Policy

The National Forestry policy provides for the establishment, rehabilitation and conservation of watershed
protection forests. It aims at promoting the rehabilitation and conservation of forests that protect the soil and
water in Uganda’s key watersheds and river systems.

3.3.5 The Renewable Energy Policy for Uganda

The overall goal of the Renewable Energy policy is to increase the use of modern renewable energy, from the
current 4% to 61% of the total energy consumption by the year 2017. Renewable sources of energy include solar
energy, hydropower, biomass, wind, and geothermal as well as peat and wastes. For hydropower, the policy targets
1,200MW of installed capacity by 2017 for large hydropower plants and 85MW of installed capacity by 2017 for
small and micro hydropower plants.

3.4 National legislation

3.4.1 Water Act Cap 152 (1997)

Uganda’s Water Act Cap 152 provides for the use, protection and management of water resources and supply; and
facilitates the devolution of water supply and sewerage undertakings. Its objectives are:

i) To promote the rational management and use of the water resources of Uganda by:

« Use of appropriate standards and techniques for the investigation, use, control, protection, management
and administration of water resources

- Coordinating all public and private activities which may influence the quality, quantity, distribution, use
or management of water resources

- Coordinating, allocating and delegating responsibilities for the investigation, use, control, protection,
management or administration of water resources.

ii) To promote the provision of a clean, safe and sufficient supply of water for domestic purposes

iii) To ensure appropriate development and use of water resources other than for domestic use, e.g. watering of
stock, irrigation and agriculture, industrial, commercial and mining uses, generation of energy, navigation,
fishing, preservation of flora and fauna and recreation in ways which minimise damage to the environment;
and

iv) To control pollution and promote the safe storage, treatment, discharge and disposal of waste, which may
pollute water or otherwise harm the environment and human health.

According to the National Water Policy (1999) and the Water Act Cap 152, the responsibilities to provide water
services and to maintain facilities are devolved to local councils in districts and urban centres, with full mandates
to construct, acquire or alter any water supply work. The role of the Central Government’s Agencies is that of
guiding and supporting as required. The Act thus emphasises the shared responsibilities in development and
management of water resources among stakeholders (including the Private Sector and NGOs) to regulate human
activities that can pose risks to water resources. It also provides for pollution control measures with associated
penalties and fines.
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Other Water Sector related policies form synergies with the Water Policy include:

« The National Gender Policy of 1999, which recognises women and children as the key stakeholders of
water

« The Local Government Act of 1997, which underscores the role of Local Government in provision and
management of water and sanitation, empowering the local authorities to plan and to implement
development interventions according to local needs

« The 1998 Land Act, which stipulates the responsibility of the Central and Local Government in protecting
environmentally sensitive areas such as natural lakes, rivers, groundwater, natural ponds, natural streams,
wetlands, forest reserves, national parks and any other land reserved for ecological and tourist purposes;
and

« The 1998 Water Abstraction and Wastewater Discharge Regulations for controlling water abstraction and
wastewater discharge, to promote sustainable and environmentally friendly development and use of
water resources. Some issues feature at the level of the policy and regulatory framework while others are
crucial at catchment level. For instance, plans to develop irrigation schemes necessitate the development
of a proper mechanism to protect water use rights and to settle disputes, especially between upstream
and downstream water users. Issues of equity exist, whereby some users, often powerful up-stream users,
put their interests first. In establishing the mechanism to handle user rights and conflict resolution, issues
of active participation of all concerned stakeholders, including women, livestock keepers, and youths,
should be taken into consideration.

The existing policy and legal framework promotes wise use of water resources from the lowest possible level,
while considering roles to be played by different stakeholders at different levels. This offers an opportunity to
ensure communities actively participate in development and maintenance of water sources.

3.4.2 National Environment Act (1995)

The National Environmental Act provides for “sustainable management of the environment; to establish an authority
as a coordinating, monitoring, and supervisory body for that purpose; and for other matters incidental to or connected
with the foregoing.”

The Act makes provision for a tiered approach to environmental planning, commencing with a National
Environmental Management Plan to be prepared and reviewed every five years. Each district is required to
compile a district environmental action plan every three years that compliments the National Environmental
Management Plan. Both of these plans are made available to the public. At a project scale, the Act stipulates
that developments of a certain nature (as determined under Section 19(7) of the Act) are required to undertake
detailed Environmental Impact Assessment process in a prescribed manner.

The Act also makes provision for the monitoring of air and water quality and makes provision for the establishment
and implementation of minimum standards pertaining to emissions and effluent.

Section 34 of the Act deals specifically with limitations in the use of rivers and lake systems and aims to minimise
the negative impacts and control activities that have the potential to be detrimental to these systems. The Act
goes on to make specific provisions for the protection of river banks and lake shores in Section 35 and protection
and management of wetland systems in Section 36 and 37 respectively.

Hilly and mountainous areas have also been identified as areas requiring special attention and protection by the
Act. The Act makes provision for the restoration of vegetative cover in these areas. This Act coupled with the
provisions made in the Prohibition of the Burning of Grass Act (1974) and the Forest Act (1947) and the Cattle
Grazing Act (1945) provides a good basis for restoration, protection and management of vegetative cover in hilly
and mountainous areas.
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3.5 Transboundary considerations

The trans-boundary nature of Uganda’s water resources are such that there are a number of international
conventions relating to management of water resources with which Uganda must comply. Currently, the key
conventions/organisations to which Uganda is party are; the Protocol for Sustainable Development of Lake
Victoria Basin and Nile Basin Initiative.

3.5.1 Legal Framework for the Sustainable Management of the Nile Waters:

Treaties regarding the management of the waters of the Nile basin date back to 1929 when Great Britain and
Egypt signed an agreement under which no irrigation, power works or other measures were to be constructed or
undertaken on the Nile, and its branches, or on lakes from which it flows in the Sudan, or in countries under British
administration except with the previous agreement of the Egyptian government. The Agreement was followed by
the 1959 Agreement on the Full Utilisation of the Nile Waters, which was signed between Egypt and Sudan. The
1959 Agreement allocates the waters of the Nile between the two signatory states.

3.5.2 Agreed Curve for the Lake Victoria Release:

Before the construction of the Nalubale (Owen Falls) Dam, which began in 1951, the outflows from Lake Victoria
were controlled naturally by the Ripon Falls some 3km upstream of the dam site. After study of the discharge
measurements, which had been made since 1923 at Namasagali, about 80km downstream of the lake outfall, an
Agreed Curve was established, which described the natural relation between lake levels measured at the Jinja
gauge and simultaneous measured outflows from the lake. Since 1954 (when the Nalubale Dam was completed),
water flow from the lake has been constrained to mimic the natural outflows from the lake using a rating “Agreed
Curve”that correlates the flow of the Nile at the source with Lake Victoria water level.

3.5.3 Nile Basin Cooperative Framework Agreement

The Nile Basin countries embarked on the process of negotiating and developing a new agreement for the
sustainable management and development of the shared Nile water resources in the 1990s. This process is still
on-going and it is envisaged that once these negotiations are successfully concluded, the resulting agreement will
supersede all the existing Nile water agreements. (NELSAP, 2012)

3.5.4 The Lake Victoria Basin Commission

The Lake Victoria Basin Commission which was established under article 33 of the “Protocol for Sustainable
Development of Lake Victoria Basin” has a broad function of promoting, facilitating and coordinating activities
of different actors towards sustainable development and poverty eradication of the Lake Victoria Basin. These
activities include catchment management interventions among others.

3.6 International Conventions

3.6.1 Ramsar Convention (1971)

The Convention on Wetlands (Ramsar, Iran, 1971) is an intergovernmental treaty that commits member countries
to maintain the ecological character of Wetlands of International Importance and to plan for the “wise use’, or
sustainable use, of all of the wetlands in their territories. The Convention’s mission is “the conservation and wise
use of all wetlands through local and national actions and international cooperation, as a contribution towards
achieving sustainable development throughout the world.”The wise use of wetlands is defined as“the maintenance
of their ecological character, achieved through the implementation of ecosystem approaches, within the context
of sustainable development.” Uganda signed the Convention on the 4th July 1988. It currently has 12 Ramsar
registered wetland systems, representing a combined area of 454,303ha.

3.6.2 UN Framework Convention on Climate Change (UNFCCC) and related Kyoto Protocol

Uganda ratified the UNFCCC in 1993 and is one of the Least Developed Countries (LDCs). The First National
Communication to the UNFCCC was developed in 2002. A Climate Change Policy was launched in 2012, with a
related prioritisation of outputs under a short (1-5 years), medium (6 to 10 years) and long-term (10-15 years)
timeframes. The priorities in the National Climate Change Policy have been integrated in the Second National
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Development Plan (NDP Il) 2015/16 — 2019/2020.

3.6.3 UN Convention on Biological Diversity

The Convention’s main objective is to ensure the conservation of biological diversity and sustainable use of its
components. The study process should undertake thorough investigation of the sites and come up with lists
of biodiversity in the areas and available information indicate that none of the groups are threatened, rare or
vulnerable, hence no impact of the project on such groups.

3.6.4 International conventions for shared water resources

There are a number of international conventions relating to management of shared water resources with which
Uganda must comply. Currently, the key conventions/organisations to which Uganda is party are; the Protocol for
Sustainable Development of Lake Victoria Basin and Nile Basin Initiative referred to in section 3.5.3 above.

3.7 The institutional context

3.7.1 National Level

The Ministry of Water and Environment (MWE) plans and coordinates all water and environmental sector activities
and is the ultimate authority responsible for water resources and environmental management in Uganda. The MWE
has the overall responsibility for setting national policies and standards related to water and the environment,
managing and regulating all water resources and determining priorities for water development and management.
The MWE is divided into three directorates: Directorate of Water Resource Management (DWRM), the Directorate
of Water Development (DWD), and the Directorate of Environmental Affairs (DEA).

The DWD has the responsibility for providing overall technical oversight for the planning, implementation, and
supervision of the delivery of urban and rural water and sanitation services across the country including water
for production. It is responsible for regulating the provision of water supply and sanitation and the provision
of capacity development and other support services to Local Governments, Private Operators and other service
providers. The Directorate comprises of three Departments: Rural Water Supply and Sanitation, Urban Water
Supply and Sanitation, and Water for Production.

The DEA is responsible for environmental policy, regulation, coordination, inspection, supervision and monitoring
of the environment and natural resources as well as the restoration of degraded ecosystems and mitigating and
adapting to climate change. The DEA comprises of four departments of Environmental Support Services (DESS),
Forestry Sector Support Department (FSSD), Wetlands Management (WMD), and the Department of Meteorology
(DOM), recently turned into an Authority.

The MWE further works closely with the National Environment Management Authority (NEMA), which is mandated
with the coordination, monitoring, regulation, and supervision of environmental management; the National Water
and Sewerage Corporation (NWSC) — with the mandate to operate and provide water and sewerage services in
the larger urban centers; and the National Forest Authority (NFA), whose mandate is to manage Central Forest
Reserves and to supply high quality forestry-related products and services.

Other national entities significantly impacted by technical water management issues are the Ministry of
Agriculture, Animal Industry and Fisheries (MAAIF); the Ministry of Tourism and Industry (MTI); and the Ministry
of Energy and Mineral Development (MEMD). The Ministry of Education and Sports (MES) is responsible for the
implementation of Water and Sanitation in schools, and the Ministry of Health (MOH) is responsible for sanitation
via the environmental health department.

The Ministry of Local Government (MLG) oversees the implementation of Local Government Development Plans,
which include water supply and programmes for the improvement of hygiene and sanitation in institutions and
public places. There are a number of development partners, private sector, and NGOs that also act in the water
sector providing services, advice, and facilitation. A number of NGOs active in the water sector are coordinated at
the national level through the Uganda Water and Sanitation NGO Network (UWASNET), an umbrella organisation
largely funded by development partners and the MWE. An outline of organisations directly or indirectly involved
in water management is indicated in Figure 3-3.
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Figure 3-1: Institutional Setup at a National Level (MWE, 2009)

Coordination is a key process for Integrated Water Resources Management (IWRM), which involves multiple
stakeholders from different sectors, on different scales, and with different structures and interests. At the national
level, the following committees are relevant to integrated water resources management:

The Policy Committee on Environment: chaired by the Prime Minister, at the highest level of political
decision-making

The Water Policy Committee, which is composed of directors, and enables high-level and strategic
dialogue specifically in the water sector

The IWRM Working group, which is an informal working group enabling technicians to coordinate
The Water and Environment Sector Working Group (WESWG)

The Inter-Ministerial Technical Committee regarding Water for Production, comprising members from the
MWE, Ministry of Agriculture, Animal Industry and Fisheries (MAAIF), Office of the Prime Minister, National
Planning Authority, and Ministry of Finance. It meets on a quarterly basis to coordinate investments and
works regarding water for production

The Wetlands Advisory Group (WAG), which is a technical group dedicated to wetlands. The WAG improves
coordination on wetlands issues, particularly on the issue of dry land rice

The MWE-DWRM has created Water Net, a network for building capacities of stakeholders connected to
the water sector.

The National Environment Management Authority (NEMA) is the apex body for environmental law enforcement in
Uganda. However, several functions have been delegated to other institutions as lead agencies in their respective
fields. NEMA is in charge of:

12

Review and administrative clearance of environmental evaluations, in conjunction with other lead
agencies

Delivery of permits (for instance, permits for activities within the legal buffer zones of water bodies). The
responsibility of delivering permits is vested into the different lead institutions

AWOJA CATCHMENT MANAGEMENT PLAN



« Monitoring compliance. The responsibility of control is distributed over 375 gazetted inspectors (2014)
distributed in many Ugandan institutions (including the MWE). Only 30 of them belong to NEMA.

An Environmental Police has been formed at NEMA, comprising 25 officers. Only five regional Environmental Police
officers (liaison officers) have been designated, among which one is based in Mbale (for the eastern region: his
area covers 52 districts corresponding to a quarter of the country) and one in Jinja (for the south-eastern region).
The liaison officers belong to the regular police but are specifically trained in environmental issues. They are under
the command of the territorial police (Regional Police Commander/District Police Commander). Their functions
include sensitisation, demarcation, control, issuing warnings, following up of cases, eviction, and prosecution.

Within each district, there are offices that are in charge of the environment, forestry, wetlands, agriculture, fisheries,
planning among others. However, the structure varies from district to district.

3.7.2 Regional Level

As a result of the deconcentration of the management of water resources, DIWRM created four Water Management
Zones (WMZ) following hydrological boundaries. They operate on regional level with the objective to bring
the central services closer to the stakeholders. Their primary role is to facilitate sustainable development of
the water resources for the economic and social benefit of the people in the catchment and to implement the
water management measures needed to protect and conserve the catchment and its water resources, ensure
sustainability, and reduce or resolve conflicts over resource use.

The DWD established the Water and Sanitation Development Facility (WSDF) as a mechanism for supporting
water supply and sanitation facilities for rural growth centres and small towns, intended to promote a demand-
responsive approach where Water Authorities/Town Councils or Town Boards apply for funding. The successful
applicant is assisted by the WSDF to develop piped water supply systems.

Technical Support Units (TSU) established by DWD at the regional level have the mandate to support capacity
building of district-based structures. This involves training, technical advice and support supervision of districts
to enable them to effectively implement their roles in the rural sub-sector. The mandate also covers water for
production.

Umbrella Organizations (UO) are also regional organisations constituted as associations of the local Water Supply
and Sanitation Boards (WSSBs) with the principle objective of providing operation and maintenance (O&M) back-
up support (training, technical, legal and organisational support, supervision of rehabilitation, and extension
works as well as water quality monitoring).

The DWD has further deployed staff from its Department of Water for Production to the regions while DEA has also
established offices for its Wetlands Department on regional level.

These deconcentrated units in the regions are based together for improved cooperation and integration and
represent the MWE on regional level.

3.7.3 Catchment Level

During the catchment management planning process, an institutional framework has to be created, which brings
the stakeholders together to present and exchange their views and thus give the process legitimacy. Hence, the
WMZ establishes Catchment Management Organisations (CMOs), which builds on and utilises to the maximum
practicable extent, existing structures and relationships. The CMOs consists of several bodies Figure 3-2:

o The Catchment Stakeholder Forum (CSF) brings together all actors on catchment management. The
CSF defines key issues related to water resources in the catchment that require consideration in order to
effectively protect, manage, and develop water resources. It provides input to the CMP for coordinated,
integrated and sustainable development and management of water and related resources in the
catchment, including their implementation status

o The Catchment Management Committee (CMC) is composed of representatives of all relevant
stakeholder groups (government, politicians, and community based organisations, NGOs, water
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users, media, academic institutions, and private sector) and collaborates with the WMZ during the
formulation of a Catchment Management Plan and plays a steering role during its implementation.
The CMC responsibilities include: coordination of stakeholder-driven definition of key issues related
to water resources, promotion of coordinated planning, and implementation as well as stakeholder-
driven decision making related to integrated and sustainable development and management of water
and related resources, development of plans for coordinated, integrated and sustainable development
and management of water and related resources. It endorses the CMP and presents it to the Catchment
Stakeholder Forum for information purposes. The CMC acts as an Executive Board for the Catchment
Management Organisation.

« The Catchment Management Secretariat (CMS) provides support to the Catchment Management
Committee in coordinating the planning and implementation of activities in the catchment as well as
following up of recommended actions by the stakeholders. The CMS acts as an administrative secretariat
for the Catchment Management Committee as well as the Catchment Technical Committee.

o The Catchment Technical Committee (CTC) forms the technical arm of the CMO and supports the
CMC in their tasks. The CTC brings technical expertise and knowledge during the formulation of the
Catchment Management Plan, operationalises and sometimes implements programmes and projects
from the plan, and generally ensures that the different districts collaborate to implement the plan. It
comprises of technical people from government, NGOs, private sector, development agencies, and other
relevant organisations in the catchment.

mmmm)  135KS, Requests,
CSF Activities
Broad representation of mmssm) Reports and
catchment stakeholders Feedback
I_l Catchment Level
CMC
Executive arm of the CMS
CMO, strategic guidance CTC Lean secretariat fo.r
Technical arm of the AR Ol
CMO, bringing
technical experience
and knowledge
Sub - CMC Sub-Catchment
Operations on sub- Level
catchment level
Micro - CMC Micro-Catchment
Operations on micro- Level
catchment level

Figure 3-2: Catchment Management Organisation Structure (DWRM, 2016)
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Other relevant institutions on the catchment level are:

At the District level, the District Natural Resources Department (including the District Environment
Office, District Forestry Office, and District Wetlands Office), District Works or Engineering Department
under which the District Water Office falls, District Production Department with the District Agricultural
Office, District Veterinary Office and District Fisheries Office, District Planning Department, Department
of Community Based Services, District Information Department, and District Health Department are key
in the implementation of the CMP. However, the structure varies from district to district according to the
natural conditions in the district

Policies at national level are translated into Sector Development Plans, which are implemented at district
level under the Decentralization Policy. Most districts have 5-year district development plans in which all
sector plans are integrated. Natural Resources Management activities are mandated to be implemented
by every district

Sub-counties
CBOs and CSOs,

Water User Associations etc.

Additionally, there are a number of private sector and NGOs, which also act in the water sector, providing services,
advice and facilitation. They work on catchment and regional level or sometimes combine the two.

Many of these NGOs are coordinated at the national level through the Uganda Water and Sanitation NGO Network
(UWASNET), an umbrella organisation largely funded by development partners and the MWE.

15
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3.7.4 Institutional Issues

Water resources management in Uganda continues to face some institutional challenges, mainly related with
technical capacity, coordination, and enforcement of rules. Table 3-1 highlights some of these challenges.

Table 3-1: Institutional issues and implications

Issues

Technical Capacity in local authorities

Background and Implications

Limited capacity in institutions on local level with limited knowledge
base.

This has an impact on development
and service delivery.

Coordination and cooperation
between institutions

Development initiatives by respective institutions are planned
independently. Lack of coordination leads to inefficient use of water
resources and lack of resource protection.

New institutional framework in water
management

CMOs are being established. More direct interaction on local level
with institutions will create more awareness and integration.
Required capacities are being transferred to the zones.

Water user participation

Formal stakeholder forums are not established yet. Some water
sector committees such as water and sanitation advocacy
committees need to be expanded. Water sector user groups lack
capacity and information on good management practices.

Law enforcement

Limited capacity and political will to enforce legislation leads to
degradation of natural resources.

Development of Catchment
Management Plans

It is vital that CMPs are implemented to achieve sustainability. All
parties need to reach agreement on actual accountability, actual
monitoring and actual enforcement as it is here where success or
failure of initiatives will be determined.

AWOJA CATCHMENT MANAGEMENT PLAN
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4, STATUS OF THE CATCHMENT

4.1 Catchment Physiography

4.1.1 Description

The Awoja Catchment is one of the 11 catchments within the Kyoga WMZ, the others being Okok, Okere, Akweng,
Abalan, Kyoga, Sezibwa, Victoria Nile, Lumbuye, Lwere, and Mpologoma. It is situated in the eastern part of the
WMZ abutting Mount Elgon, is mountainous to the east and drains into a lake region in the west. The catchment
has an area of approximately 11,000 square kilometres (km32, which is about 19% of the total area of the KWMZ.
The Awoja Catchment covers an area consisting of 14 districts; Figure 4-1, which are wholly or partly located within
the catchment. However, the administrative borders do not correspond with the hydrological ones.

Table 4-1: Districts fully or partly included in the Awoja Catchment

Districts in the Awoja Catchment
Partially in the catchment

Wholly in the catchment

Bulambuli Amudat Nakapiripirit Bukedea
Kween Katakwi Napak Soroti
Kapchorwa Kumi Ngora

Sironko Bukwo Serere

18
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Figure 4-1: Administrative Units in Awoja Catchment

AWOJA CATCHMENT MANAGEMENT PLAN




4.1.2 Sub-catchments

Following the hydrological drainage, fourteen sub-catchments were delineated in the Awoja Catchment and

named after the major river in each sub-catchment, Table 4-2.
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Figure 4-2: Sub-catchments within the Awoja Catchment
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Table 4-2: Names of Sub-Catchments in Awoja Catchment

Sub-catchment | Name

Sub-catchment

| Name

Catchment 1 Ukutat Catchment 8 Simu - Sisi
Catchment 2 Muchilmakat Catchment 9 Sironko
Catchment 3 Kelim Catchment 10 Lake Okolitorom
Catchment 4 Taboki Catchment 11 Opeta - Bisina
Catchment 5 Chebonet - Atari Catchment 12 Lake Kochobo
Catchment 6 Sipi Catchment 13 Apeduru - Apapi
Catchment 7 Muyembe Catchment 14 Mt. Napak

The linkages of the flow of water between the respective sub-catchments is indicated as follows and shown in
Figure 4-3.

« Sub-catchments 1, 2, 13 and 14 flow directly into sub-catchment 11;

« Sub-catchment 3 flows into sub-catchment 4, which flows into sub-catchment 11;

- Sub-catchments 6, 7 and 8 flow into sub-catchment 5, which flows into sub-catchment 11;

« Sub-catchment 9 flows into sub-catchment 10, which flows into sub-catchment 11;

« Sub-catchment 11 flows into sub-catchment 12.

13. Apeduru — Apapi

14. Mt. Napak
1. Ukutat

2. Muchilmakat

y e

woki
w

. Chebonet — Atari
\ ipi

. Muyembe

12. Lake 11. Opeta —
Kochobo< Bisina

<€

10. Lake
Okolitorom

9. ironko

imu — Sisi

Figure 4-3: Schematic layout of flow between the respective sub-catchments

4.1.3 Climate

Much of the Awoja Catchment lies at an altitude ranging from 940 to 1000masl, with the upland hilly areas rising
to 1400m and the high mountains to over 3000m. Although just 2° north of the equator, the altitude results in the
catchment having a relatively mild climate, with annual patterns dominated by rainfall rather than by radiation.
Much of the catchment is well watered and can support rainfed agriculture, although seasonality varies across
sub-catchments and seasonal droughts are a common feature.

The main dry season for the Awoja Catchment is from December to February. The mean annual rainfallis 1103mm,
but this is not evenly spread. The western tip and southern part of the Awoja Catchment experiences an average
annual rainfall of 1200 - 1500mm/year. The majority of the central and northern part of the catchment has an
average annual rainfall of 1197mm with a 10-month period for which evaporation exceeds rainfall. In the higher
parts of the Awoja Catchment around Mount Elgon, high rainfall of between 1500 - 2000mm/year can be expected.
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The north-eastern part of the Awoja Catchment in the Karamoja region, including Nakapiripirit, Napak and Amudat
experience erratic rainfall, averaging 745mm/year, which is far from ideal for crop cultivation.

Evapotranspiration in the Awoja Catchment is high and this has an impact on groundwater recharge, crop
production and rangeland productivity. The high evapotranspiration potential in the majority of the catchment
tends to exceed annual rainfall except for the Mount Elgon region. The higher mountainous areas tend to have
lower mean annual temperatures and, therefore, are less prone to evapotranspiration. High evapotranspiration
values are generally associated with large lakes and wetlands and are also influenced by elevation and temperature
(NWRA, 2011).

The Awoja Catchment is, therefore, generally well-watered, with the exception of Nakapiripirit, Napak, and
Amudat. The entire catchment is characterized by strong seasonality with both floods and droughts prevailing. The
downstream plains are highly subject to flooding due to the flat nature of the terrain. This is probably exacerbated
by the volumes of silt brought down from higher ground, and by upstream deforestation resulting in both higher
surface runoff and greater erosion. Downstream flooding also has a greater impact as the population pressure
increases and people encroach further and further into wetland areas that were probably once considered to be
no-go zones.

4.1.4 Topography

The southern edge of the Awoja Catchment is marked by Mount Elgon at the border of Uganda and Kenya. Mount
Elgon includes the highest peak in the area, with an elevation of 4,321m. Mount Kadam (3,063m) lies to the
north of Mount Elgon, between the districts of Nakapiripirit and Amudat. Mount Napak (2,537m) is further north,
between the districts of Napak and Katakwi. The remainder of the basin lies between 1,150masl and 1,033masl.
The lower, relatively flat area has large peneplains with occasional granitic outcrops. A significant area of these
flat plains comprises wetlands, both permanent and seasonal, fed by the high orographic rainfall that occurs as a
result of the ring of surrounding mountains and drains towards Lake Kyoga and the Nile. The high mountains that
ring the eastern watershed fall away sharply into flat plains to the west as indicated in Figure 4-4.

Key Issues: Topography

» Mount Elgon and its piedmont areas are among the more highly populated areas in the catchment
as a result of the agricultural potential. Population density, steep slopes (landslides) and incised
mountain valleys (flash flooding) enhance the risk for environmental degradation.

« Poor agricultural practices on steep slopes resulted in significant siltation and landslides with
aggravated consequences.

« Farming of very steep slopes must be discouraged and communities assisted to develop erosion
protection measures on lesser slopes.

« Steeper slopes that have been degraded by agriculture or other land uses should be rehabilitated
and natural vegetation cover protected.

4.1.5 Geology

Most geological formations in the region originate from the Precambrian supereon. The western part of the basin
is dominated by the Gneiss-Granulite complex with some Quaternary sediments (Serere, Soroti, Ngora, Kumi,
Bukudea and parts of Sironko and Katakwi). The central part of the basin hosts mostly Quaternary sediments, the
Watian Series and the Aruan Series, as well as some Alkali Volcanics. These formations extend to the central north
part of the catchment. The Aruan Series and Quaternary Sediments also occur towards the northeastern tip of
the catchment. Large sections of the eastern part of the catchment are dominated by Alkali Volcanic formations
including the areas around Mount Elgon (one of the oldest volcanoes in East Africa) and Mount Kadam (Kween,
Bukwo, Kapchorwa and parts of Bulambuli, Soroti, and Nakapiripirit). The mountains in the northern part of the
catchment, in Napak district, also consist of Alkali Volcanics. The portion of Amudat district that lies within the
catchment is partially Aruari Series and partly Quaternary Sediments. The geologic formations are illustrated in
Figure 4-5, with the boundary of the Awoja Catchment traced in red.
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Figure 4-5: Geological Formations of the Awoja Catchment
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4.1.6 Soils

Most, but not all, of the soil types found in the Napak, Nakapiripirit, and Amudat districts have moderate-high
productivity while others are sandy and have moderate or even low productivity. Common key issues related to
land degradation here are soil erosion and decreasing soil fertility.

The Ngora, Kumi, and Bukedea Districts have soils that are mainly sandy loam and are associated with limited
amounts of plant nutrients due to leaching, erosion, volatisation] and poor farming practices. The soils have
a coarse texture and are high in iron content, which sometimes fixes nutrients such as Phosphorus (P). Harsh
environmental conditions have increased laterisation2 affecting the quality of the soils (Bukedea District, 2011).
In the east of Bukedea and northeast of Kumi district, the soils are dark-heavy volcanic which are rich in mineral
nutrients. In lowland/wetland areas, the soils are dark in colour and fairly fertile due to deposition of organic
matter by the run-off from upland areas.

Soroti, Serere, and Katakwi soils are mainly ferralitic (sandy sediments and sandy loams). They are well drained
and friable. Low lands contain widespread deposits of alluvium (Katakwi District, 2010; Serere District, 2010; Soroti
District, 2004). The land resource is fertile and productive in some parts of these districts with the variation in the
soil fertility influenced by the underlying geology. The soil types found mainly in the east of these districts have
moderate-high productivity whereas those in the west have very low-low productivity. Generally, most of the
soil types predominant in these districts contain sandy sediments and sandy loams, which are easily erodible if
exposed.

Kapchorwa, Kween, and Bukwa have soils that can be categorised into three zones, which include Mount Elgon
high farmlands, farm-forest and short grass plains. The soils in Mount Elgon high farmlands zone of the Kapchorwa,
Kween, and Bukwa districts are derived mainly from volcanic parent material and are typically red clay loam, well
drained, highly leached, often acid, but high in nutrients. The soils are generally highly productive. In the forest
zone of these districts the soils are primarily reddish-brown loam over deep clay loam sub-soil. In the farmland
areas, much of the soils are derived from volcanic parent material. Clay and clay loam soils are common and often
acidic, but are of good nutrient supply. In the short grass plains of these districts, soil is clayey, often with vertic
properties. Calcareous soils are common on the very flat Sebei plain. The zone extends south to the lower steps,
or terraces of Mount Elgon where the clay loam soils are more often acidic. Soil erodibility is high while rainfall is
moderate (Kapchorwa District, 2004, 2010). Soils are mapped in Figure 4-6 and Figure 4-7.

The unsustainable use of wood for fuel in most regions is a threat for soil conservation, silting and landslides and
possibly for the local climate. Cheaper (subsidised) sources of energy or woodlots should be made available. This
may be possible with the future increase in electricity production and network, as well as with oil production in
the country (NEMA, 2009).

The soils of the Awoja Catchment are characterised by their high susceptibility to erosion, which is clearly visible
in the high levels of silt carried in streams and sedimentation in wetlands and basins. Soil erosion and siltation are
without doubt a major environmental risk in the catchment and should be the dominant consideration in both
land use and catchment management practices and strategies. Areas with higher rainfall, such as those around
Mount Elgon, are more intensively farmed. This unfortunately coincides with steeper slopes where erosion is more
problematic.

According to The Identification of a Multipurpose Water Resources Management and Development Project in the Lake
Kyoga basin in Uganda: Diagnostic / Situational Analysis Report (NELSAP, 2012), evidence from soil scientists and
agronomists suggests that Uganda’s soils were considered to have a high natural fertility, but there has been a
continual depreciation in plant nutrients with little systematic replacement. This has resulted in a lowering of
productivity in areas under continual cultivation. An average of 1to 2 kg/ha of inorganic plant nutrients are used as a
supplement, whichis considerably lowerthan the 9kg/ha average for sub-Saharan Africa. The use of organic nutrient
cycling agricultural systems should be promoted ahead of, and augmented with, inorganic fertilisers where needed.

1 McGraw-Hill Science & Technology Encyclopedia: The process of converting a chemical substance from a liquid or solid state to a gaseous or vapor state.
Other terms used to describe the same process are vaporization, distillation, and sublimation.

2 Oxford Dictionary of Geography: The formation of lateritic soils. Laterization takes place in warm climates where bacterial activity takes place throughout
the year. Consequently, little or no humus is found in the soil. In the absence of humic acids, iron and aluminium compounds are insoluble and accumulate
in layers in the soil. Silica is leached out.
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4.2 Water Resources

Awoja Catchment is water rich, but the surface water and groundwater resources are unevenly distributed, with
the western and southern parts of the basin having more abundant surface water resources while the northern and
north-eastern parts of the basin are far drier. As the water demand in Uganda increases along with the growing
population, it is becoming ever more essential to gain a quantitative knowledge of the surface and groundwater
systems in order to effectively manage the resources in a sustainable manner that will benefit both the growing
communities and the natural ecological systems. This section of the report provides knowledge that is crucial for
sustainable planning and management of water resources within the Awoja Catchment.

4.2.1 Surface water

Surface water in the Awoja Catchment constitutes rivers, lakes, wetlands and temporary wetlands. Very limited
infrastructure has been constructed for the utilisation of surface water for productive purposes including
hydropower generation, domestic and industrial water supply, irrigation, and for accommodating floods and
droughts.

4.2.1.1 River systems, lakes, and wetlands

Awoja Catchment has a network of rivers, lakes, and temporary wetlands all of which play an important role in the
catchment and need to be preserved and managed effectively to maximise their functionality in the catchment.

Rivers

Important rivers in the Awoja Catchment include the Awoja, Sironko, Simu, Sisi, Muyembe, Sipi, Chebonet, Atari,
Tabok, Kelim/Greek, Muchilmakat, Ukutat, Namalu, Apeduru, Apapi, Agu, and Abuketi rivers. These rivers typically
flow from the east or north to the south-western part of the catchment, converging in Soroti district, where the
catchment’s outlet is situated. Very limited infrastructure has been constructed for the utilisation of surface water
for productive purposes. However, rivers are used for domestic water, livestock watering, clothes washing, bathing,
fishing, brick making and small scale irrigation along river banks. The rivers are often characterised by heavily
degraded, eroded and often collapsing river banks. There are also high levels of sediment deposition. The state
of the river banks and the river siltation increase flood risk. Altogether the increased degradation of land through
unfavourable land use practices, overgrazing and deforestation enhances the problem of flooding.
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8: Drainage network in Awoja Catchment

Figure 4

Lakes

The three largest lakes are Lake Bisina, Lake Opeta, and Lake Okolitorum. Lake Bisina and Lake Opeta and associated
swamps together extend over an area of 120,000ha, with an open water area of approximately 25,000ha. These
lakes are situated at an elevation of 1,040 - 1, 060masl. Lake Opeta lies at 1°39 ‘N and 34°09 ‘- 34°14E. It is 10km
long and 5km wide and has an open water area of 4,000ha. Wide swamps occur on the fringes of the lake except
along parts of the southern shore. The permanent swamps around Lake Opeta cover around 30,000ha. The Ukutat,
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Muchilmakat, and Kelim rivers all enter Lake Opeta through a zone of permanent swamps east of the lake, above

which each river has a seasonal floodplain. The Kamirya and Sironko Rivers flowing from Mount Elgon also enter
Lake Opeta, but do so through the swamps on the southern shore, and neither stream has an important floodplain.
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Figure 4-9: Rivers, lakes and wetlands in the Awoja Catchment

Water from Lake Opeta flows out of the western side of the lake through a dense swamp over 5km to Lake

Bisina. This larger lake is situated at 1°35’-1°44'N and 33°49'-34°06'E. It is 30km long and up to 9km wide, with a

maximum surface area of 21,000ha at high water. The largest river that flows into Lake Bisina is the seasonal

Apedura River,
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rising to the north on the slopes of Mount Akim. The Apedura River has a floodplain 30km long and up to 6.5km
wide, which at high water covers 16,500ha. Similar to Lake Opeta, Lake Bisina is oriented east to west and it
drains from its western end through swamps, to the Okere system, which leads to the swamps at the head of the
Mpologoma arm of Lake Kyoga.

Wetlands

The Awoja Catchment has both permanent and seasonal wetlands mainly located in Kumi, Soroti, and Katakwi and
they account for more than one third of their total district areas. Table 4-3 shows the wetland area within Awoja
accounting for 4,195 square kilometres, consisting of original wetlands (which form a larger part) and converted
wetlands (NELSAP, 2012).

Table 4-3: Wetland Areas within Awoja

District Wetland Area Original Wetland
District - - onverted ENL N\t % Converted % O
)
Kumi 2,848 989 61 1,050 6.2 34.7
Soroti/Katakwi 10,016 3,206 9 3.215 0.3 320
Total 4,195 70 4,265

Districts like Bukwo, Sironko, Kween, and Kapchorwa have a few wetlands due to their hilly topographical nature
with few low-lying areas. The rest of the districts, within the catchment have a big percentage of wetlands in
their low-lying areas into which most of the seasonal streams and rivers from the elevated lands drain. In Kumi,
Bukedea, and Ngora districts over 80% of the wetlands have been modified and almost all permanent wetlands
are now seasonal (Bukedea District, 2011; Kumi District, 2010).Most of the wetland systems in the catchment are
dominated by grassland. Common species in all these wetlands include Echinochloa sp., Cyperus aticulata, Setaria
spp., Hyparrhenia grass species, Typha (Ateso-Amusala), Cyperus papyrus (Ateso-Aladoi), Phragmites (Ateso- Ebilo) and
swamp forests. In the lowland wetlands, Acacia spp. and Syzgium spp. are found growing within or along the
wetlands.

Large volumes of surface water is absorbed and stored in its wetlands. The wetlands thus function as fresh water
reservoirs that slowly release water, either underground to replenish aquifers, or laterally towards the streams
and rivers. The slow release of water increases water availability during the dry season for domestic use, edge
cultivation, and livestock watering; keeps boreholes, shallow wells and springs functional. Wetlands also play
a key role in filtering pollution. They provide considerable goods and services and are used for water storage,
livestock grazing and natural tree harvesting (World Bank, 2011). Wetlands are further used for farming and
fishing and provide construction material and fuel. Wetlands also provide flood attenuation, sediment capture
and opportunities for eco-tourism. It is essential that these wetlands are preserved to maximise their functionality
in providing these services.

4.2.1.2 Surface water potential

In order to determine the potential surface water available for development, an attempt was made to recreate
the natural catchment situation without any abstraction. A thorough estimate of the potential surface water
available for development in each sub-catchment was done with consideration of wetland evaporation. However,
various issues related to the hydrological monitoring network were encountered which affect the reliability of the
runoff determined per sub-catchment and for the Awoja Catchment as a whole. The monitoring of all hydrological
elements needs improvement including the monitoring of: rainfall; streamflows; evaporation; groundwater yields
and levels; siltation volumes in rivers, dams, lakes and wetlands; lake and wetland water levels; and water quality
parameters.

The total natural runoff for the Awoja Catchment is approximately 1,615MCM/yr. The net runoff from the Awoja
Catchment, after deducting estimated evapotranspiration losses of 384MCM/yr in the wetlands, is estimated
to be 1,232MCM/yr. A summary of the natural runoff in each sub-catchment, without consideration of wetland
losses, is given in Table 4-4. The Mean Annual Precipitation (MAP) and unit runoff for each sub-catchment were
also indicated.
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As some of the sub-catchments are interlinked it is necessary to consider the cumulative stream flows in the
sub-catchments. In Table 4-5,these cumulative stream flows are indicated along with the wetland losses in sub-
catchment 11.

Table 4-4: Natural runoff by sub-catchment in the Awoja Catchment (excluding wetland losses)

Sub-catchments Unit runoff Natural

MAP (mm) | Area (km?) runoff

‘ ‘ MCM/yr ‘ i
1 | Ukutat 800 1053 0.5 16 16
2 | Muchilmakat 1,250 1497 45 143 95
3 | Kelim 1,300 1277 5.6 177 138
4 [ Taboki 1,350 587 38 120 204
5 | Chebonet-Atari 1,400 617 338 120 194
6 | Sipi 1,550 89 13 40 449
7 | Muyembe 1,550 137 2.0 63 463
8 | Simu-Sisi 1,550 178 2.5 78 438
9 | Sironko 1,550 276 3.8 121 438
10 | Lake Okolitorom 1,250 1035 5.0 157 152
11 | Opeta-Bisina 1,250 1593 74 234 147
12 | Lake Kochobo 1,350 974 5.0 159 163
13 | Apeduru-Apapi 1,000 878 2.2 70 80
14 | Mt. Napak 1,200 822 37 117 143
Total 1,230 11,013 1,615 142

Average | | | 3.65 | |

Table 4-5: Cumulative stream flows and wetland losses

Sub-catchments MAP Area Incremental | Less Wetland Cumulative
Natural Losses streamflow
streamflow

D | Name | mm | km* | MmMcMmyra | mcmir | Mcmiyr
1 Ukutat 800 1053 16 16
2 Muchilmakat 1250 1497 143 143
3 Kelim 1300 1277 177 177
4 Taboki 1350 587 120 297
6 Sipi 1550 89 40 40
7 Muyembe 1550 137 63 63
8 Simu-Sisi 1550 178 78 78
5 Chebonet-Atari 1400 617 120 301
9 Sironko 1550 276 121 121
10 Lake Okolitorom 1250 1035 157 278
13 Apeduru-Apapi 1000 878 70 70
14 Mt. Napak 1200 822 117 117
11 Opeta-Bisina 1250 1593 234 -384 1073
12 Lake Kochobo 1350 974 159 1232

32 AWOJA CATCHMENT MANAGEMENT PLAN



4.2.1.3 Strategic Implications and Opportunities for Surface Water and Wetlands

Surface water is generally more easily accessible than groundwater, however its safe utilisation is generally
associated with higher purification costs than for groundwater since surface water is more easily polluted than
groundwater (JICA, 2011). Surface water can more readily be used without treatment for production purposes
where drinking water quality standards are not required. Ultimately however, the degrading quality of surface
water may lead to future contamination of groundwater and, therefore, this issue should be addressed.

As mentioned, wetlands have an important role to play in the catchment and need to be preserved and managed
effectively to maximise their functionality in the catchment. As the wetlands serve multiple purposes it may be
necessary to identify and allocate certain portions of the wetlands for certain roles. Wetlands need to continue
providing flood attenuation unless significant storage structures are developed in the catchment for this purpose.
Wetland encroachment needs to be addressed to ensure that the growing population residing near the wetlands
are not endangered during flood events due to inappropriate land use choices. A distinction should be made
between which wetland areas to preserve and protect for biodiversity conservation and which wetland areas
to allocate for the continuation of certain essential livelihood practices such as cattle grazing, crop cultivation,
papyrus harvesting, and fishing. This wetland area use allocation will be greatly influenced by the current state of
the wetland.

Typically, wetland areas in close proximity to rural settlements and without too large a threat from flooding would
be appealing for the continuation of livelihood practices. If people are living in areas that will become protected
areas, people may need to be relocated.

Similarly, the areas that have remained the least exploited and have maintained their natural fauna and flora best
would be more appealing for further protection. Ideally, the influence of the various wetland activities on each
other, as well as on the natural wetland needs to be evaluated thoroughly in order to establish best management
practices.

In order to maintain a sustainable balance between livelihood use and conservation, exploitation limits will need
to be set and be enforced to ensure that the wetlands aren’t overgrazed, over-fished and generally over-exploited.
The limits will need to be determined through thorough investigation.

The wetlands also need to be recognised for their important role in water purification and this role needs to be
communicated to the local communities.

Further, the wetlands need to be recognised for the ecotourism potential they have. Ecotourism should be
promoted in areas set aside for biodiversity protection.

More information regarding the wetlands and their current state and use will need to be sourced, or a study will
need to be done to inform a plan for accurate and effective wetland management. The Wetland Sector Strategic
Plan and the associated documents for community involvement and sensitization proposed by the Wetlands
Management Department (WMD) of MWE may be useful for the creation of an integrated wetland multipurpose
development and conservation plan.

4.2.2 Potential Groundwater Yield

The potential groundwater yield3that can be achieved through sustainable development of the groundwater
resources in the catchment was re-assessed at a sub-catchment level (Murray, R, 2013), based on existing GIS
coverages and previous assessments completed for groundwater in the area.

The study undertaken by JICA (2011) provided the most detailed assessment of the Awoja Catchment’s
groundwater situation and included numerous borehole pump tests. The work done by JICA was chosen as a basis
for determining a more realistic potential groundwater yield per sub-catchment in the Awoja Catchment. The GIS
coverage of the geology of the area, provided by the MWE, was considered Figure 4 -10.

3 Theterm "potential groundwater yield” is used because it best describes how much groundwater is available for use per sub-catchment in Awoja, and how
much is available in total for Awoja. This required estimating a yield that can realistically be abstracted. The term “potential groundwater yield” adequately
captures the realistic rate at which groundwater can be supplied from boreholes from a large area.
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Figure 4-10: The geology of the Awoja Catchment
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The potential groundwater yield available for development per sub-catchment is indicated in Table 4-6. The area of
each sub-catchment and the yield as a function of the area is also indicated. It was determined that due to the low

permeability of the catchment four boreholes can, on average, be placed per square kilometres. The total potential
groundwater available for the entire Awoja Catchment is 236MCM/yr.

Table 4-6: Potential sustainable groundwater yield by sub-catchment in the Awoja Catchment

Potential GW Potential GW

Potential GW

2 . .
Sub-Catchment Yield (MCM/yr) Area (km?) YIT(I:,EI/\;I:)MI Y|:::2$:|)3/
1 Ukutat 6.5 1053 0.006 16.9
2 | Muchilmakat 443 949.9 0.047 127.7
3 | Kelim 19.5 697.3 0.028 76.5
4 | Taboki 15.0 386.6 0.039 106.5
5 | Chebonet-Atari 13.5 3453 0.039 107.4
6 | Sipi 1.7 394 0.044 121.4
7 | Muyembe 5.0 59.8 0.084 228.9
8 | Simu-Sisi 3.1 751 0.041 111.9
9 | Sironko 6.8 188.0 0.036 98.5
10 | Lake Okolitorom 30.9 748.0 0.041 113.2
11 Opeta-Bisina 24.7 636.2 0.039 106.4
12 | Lake Kochobo 243 572.6 0.042 116.3
13 | Apeduru-Apapi 27.7 749.5 0.037 101.1
14 | Mt. Napak 13.0 331.7 0.039 107.2
| Total | 2360 | 66269 | |

Average 0.040 110.3

4.2.2.1 Strategic Implications and Opportunities for Groundwater

Groundwater is often a preferred source of domestic water supply for urban and rural areas, as well as for livestock,
due to the safer water quality compared to surface water. The use of boreholes for large scale irrigation is, however,
not viable due to the relatively low yield of most boreholes. Small scale irrigation from groundwater sources is
possible where surface water resources are not available, such as in the drier areas in the northern part of the
catchment.

Weathered and fractured-bedrock aquifer systems are vulnerable to contamination from local land use practices.
Increased pollution and uncontrolled abstraction associated with a growing population can also put strain on local
resource supplies. It is not a regulatory requirement for town water suppliers to monitor boreholes intensively,
making over-exploitation hard to control. These factors must be managed to ensure sustainable abstraction.

Groundwater utilisation requires careful planning, especially near rapidly developing urban areas. A thorough
investigation of the hydro-geological environment is recommended, where the following aspects should be
covered. The location of potential aquifers must be identified; the existing utilisation of specific aquifers must be
determined and compared to the potential yield of the aquifers; water quality needs to be considered to assess
how safe the water that can be delivered is. No new boreholes should be sunk in areas where aquifers may be
over utilised.

An assessment should also be done of the various borehole pumping technologies and associated costs to
determine how best to approach expansion of borehole coverage. More detailed information, captured in the
national groundwater mapping survey since 2001, will be extremely useful for further groundwater planning in
the catchment.
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4.2.3 Summary of water resources potential

The total water resources potential is illustrated graphically in Table 4-7. The net cumulative runoff in each sub-
catchment after consideration of wetland losses as well as the potential groundwater yield per sub-catchment are

indicated.

Table 4-7: Total water resources potential per sub-catchment

Sub-catchments Net Cummulative | Potential GW Yield (MCM/yr)
I —

1 Ukutat 16 6.5
2 Muchilmakat 143 44.3
3 Kelim 177 19.5
4 Taboki 120 15
5 Chebonet-Atari 120 13.5
6 | Sipi 40 1.7
7 Muyembe 63 5
8 Simu-Sisi 78 3.1
9 Sironko 121 6.8
10 Lake Okolitorom 157 30.9
11 Opeta-Bisina 234 24.7
12 Lake Kochobo 159 243
13 Apeduru-Apapi 70 27.7
14 Mt. Napak 117 13
Total 1615 236

4.2.4 Impact of Climate Change

Water resources availability both in time and space continues to be impacted by climate change in Uganda,
with many scientists predicting that generally, rainfall will be heavier in many parts of the world, but the periods
between rains will most likely grow hotter and therefore drier. To model climate change impacts on water
resources within the Awoja, two Representative Concentration Pathways (RCPs) were considered in the analysis,
one moderate emissions scenario (RCP 4.5), where temperatures stabilize in the second half of the 21st century,
and one high emissions scenario (RCP 8.5), where temperatures continue to increase throughout the 21st century.
Rainfall anomalies for both the moderate emission (RCP 4.5) and high emission (RCP 8.5) show a slight decrease
in rainfall amounts in the months June - August and a very big increment in the months September — December,
figure 4-11.
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Figure 4-11: Monthly Rainfall Anomalies for the moderate and high emission scenarios
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Analysis shows a reduction in flow (from the baseline) for both the moderate and high emission scenarios of about
153 MCM/Yr and a 70 MCM/Yr respectively. The smaller reduction in the high emission scenario as compared to
the moderate emission scenario is attributed to the increased magnitude of rainfall, Figure 4-11, in the months of
September - December.

Table 4-8: Awoja Water availability under climate change moderate emission scenario

AD

Are

ID Name m3/s MCM/yr MCM/yr
A B C D E=1000 x D/C D*
1 Ukutat 800 1053 0.45 14 13.4 14
2 Muchilmakat 1250 1497 437 138 92.1 138
3 Kelim 1300 1277 5.29 167 130.6 167
4 Taboki 1350 587 3.52 111 189.1 278
5 | Chebonet-Atari 1400 617 3.62 114 184.9 295
6 Sipi 1550 89 1.28 40 453.6 40
7 Muyembe 1550 137 2.02 64 464.6 64
8 Simu-Sisi 1550 178 2.45 77 434.8 77
9 Sironko 1550 276 3.81 120 435.0 120
10 L. Okolitorom 1250 1035 4.69 148 143.1 268
1 Opeta-Bisina 1250 1593 5.79 182 114.5 1321
12 L. Kochobo 1350 974 4.46 141 144.3 1462
13 Apeduru-Apapi 1000 878 1.73 54 62.0 54
14 Mt. Napak 1200 822 2.89 91 110.8 91
Total 46.35 1462
Table 4-9: Awoja Water availability under climate change high emission scenario
ID Name m3/s MCM/yr MCM/yr
A B C D E=1000 x D/C D*
1 Ukutat 800 1053 0.49 15 14.7 15
2 Muchilmakat 1250 1497 472 149 99.5 149
3 Kelim 1300 1277 5.63 178 139.0 178
4 | Taboki 1350 587 3.65 115 195.9 293
5 | Chebonet-Atari 1400 617 3.84 121 196.1 315
6 | Sipi 1550 89 1.37 43 485.7 43
7 | Muyembe 1550 137 2.15 68 495.3 68
8 [ Simu-Sisi 1550 178 2.61 82 463.2 82
9 [ Sironko 1550 276 4.06 128 463.4 128
10 L. Okolitorom 1250 1035 491 155 149.7 283
1 Opeta-Bisina 1250 1593 5.93 187 117.3 1390
12 L. Kochobo 1350 974 4.94 156 159.9 1545
13 Apeduru-Apapi 1000 878 1.87 59 67.3 59
14 | Mt. Napak 1200 822 2.83 89 108.4 89
Total 49.00 1545
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A comparison between the baseline water availability and that for climate change under the two emission
scenarios is shown in Figure 5-2, showing very high flows for the high emission scenario in the months of October-
December. This may imply increase in flooding events during these months under this scenario.
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Figure 4-12: Comparison between current and climate change water availability

4.2.5 Water quality
In their natural state, the quality of surface and groundwater in Uganda is generally good, however, the quality of
some surface waters declined over the last 20 years primarily due to:

«+ Soil erosion (land degradation, deforestation, overgrazing, poor agricultural practice);
« Faecal pollution (poor sanitation);

- Fertiliser in agricultural run-off;

- Livestock pollution;

« Urban / domestic runoff and

« Poor waste management.

These are also the main sources of groundwater contamination, especially of shallow groundwater and springs,
which are relied on by many poor urban and rural households.

The most important water quality issue in the Awoja sub-basin is bacterial contamination due to poor sanitation,
which is indicated by coliform groups. High turbidity levels and high suspended solids have also been noted in the
Awoja sub-basin. In some areas bathing is even considered dangerous due to the poor water quality.

Soil erosion brings sedimentation and siltation; silt damages water pumps, clogs filtration systems that may
be in place, and reduces the lifespan of water storage dams at a rate that can make construction uneconomic.
Wetlands are recognised as powerful natural filters for water of poor quality. Excessive silt captured in wetlands
will, however, lead to a gradual change in their capacity to manage floodwaters, leading to the prospect of more
destructive floods. All these factors reduce the water quality in Awoja.

4.2.6 Infrastructure

Water resource infrastructure development is quite low in the Awoja Catchment with the existing limited to local
supply systems only including:

e Many small schemes that provide water supply (including some water treatment works) within towns
and larger villages (gravity fed and groundwater)

» Numerous wells and boreholes

e Many protected springs

e Some valley dams and valley tanks are still in existence but these are few, far from each other and
functionality of many has been lost due to siltation or flood damage
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¢ The Arechek Dam in Napak at 2.5 million m3, completed in 2012, falls outside the Awoja Catchment.
Arechek Dam is larger than any built infrastructure within Awoja. Arechek is, by international definition,
still a“small dam”.

In Awoja there is none of the following water resource infrastructure:
o No dams of any significant size
« No noteworthy irrigation schemes - small scale irrigation only
o No hydropower plants.

Additionally:

o Sanitation along with other basic services within the catchment is poor

o Road infrastructure is very poor with only two major arteries (Mbale-Nakapiripirit and Mbale-Soroti, the
first is in very poor condition. The Mbale-Soroti link is currently being rebuilt. The construction of the
bridge across the Awoja River close to Soroti has been completed. Access to many most locations is
difficult especially during the rainy season, which affects transport

 Old rail links are defunct

« Soroti has an airfield boasting of having the third longest runway in Uganda (long enough for a Boeing
737)

o Electricity has been provided along the major arteries and to district centres. It is however estimated that
97% of the population do not have access to power.

The current set of District Development Plans (2010-2015) makes no provision for any major water resource
infrastructure.

4.2.7 Risk of floods and droughts
4.2.7.1 Overview

Droughts, floods, landslides and mudslides are a particular concern to the people residing in the Awoja
Catchment. These events often lead to loss of human life, animals, and crops. In Uganda, the Department of
Disaster Management and Refugees is responsible for creating awareness, ensuring protection, and planning
mitigation measures for floods and landslides. A flood management strategy was developed. Droughts, floods,
and landslides are a consequence of natural climatic variations in the Awoja Catchment, although this is now
being exacerbated by climate change. Land degradation and deforestation play a large role in the onset of flood
events and may also contribute to droughts as soils lose their capacity to store water for later release, either to
streams or as evapotranspiration. Effective flood management can also make a contribution to reduce risks of
water-borne diseases that can increase significantly during flood periods.

4.2.7.2 Floods, landslides and mudslides

Floods frequently occur in low-lying areas, in areas along river banks, close to wetlands and along lakes (NELSAP,
2012). Awoja’s large wetland areas, some of the severely degraded riverbanks, the catchment topography and
degraded soils all promote flooding.

Unstable soils along the steep mountain slopes lead to landslides and mudslides. During strong rains erosion
gullies are often formed, promoting landslide and mudslide events. The Mount Elgon region is especially prone to
landslides and mudslides. The steep mountain slopes in this region have become degraded due to high population
pressure and uncontrolled land use practices on the mountain slopes. Deep-rooted trees contribute to stabilising
the soil and preventing landslides, but deforestation is affecting this natural process.

In the last two decades, there were at least 14 major flood events, affecting an average of about 68,000 people
(World Bank, 2011). However, the areas within Awoja that were the most affected by the floods and were recorded
include: Sironko, Bulambuli, Kapchorwa, Kween, Kumi, Bukedea, Serere, and Soroti.

4.2.7.3 Droughts

Droughts are a feature of the highly seasonal rainfall. Uganda is already subject to significant climate variability,
particularly in the large drought and flood-prone regions around Mount Elgon and in wetlands. The impacts of
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hydrologic extremes will be exacerbated with continued watershed degradation, wetland loss, population growth,
and paradoxically economic growth as higher-value assets are impacted. The capacity to cope with existing climate
risks is poor. Climate change is expected to further alter hydrology and water demands, threatening the resource
base necessary to provide desired water services and pointing to the need for additional adaptation (World Bank,
2011).

The most drought-prone areas in the Awoja Catchment are within the cattle corridor, particularly in the Karamoja
region in the north of the Awoja Catchment (NELSAP, 2012). Drought related disasters in Uganda are related to La
Nina. Over the past 10 years alone, droughts have increased in frequency by 50% in Uganda leading to a noted
reduction in the quantity of water available in certain drier areas (NELSAP, 2012). In the recent past, droughts have
led to chronic food shortages and widespread livestock deaths in certain areas of the country. Severe droughts
were recorded in 1993 - 1994, 1998, 1999, 2002, and 2005, each affecting approximately 655,000 people on
average (World Bank, 2011). Food security issues continue to affect the north and northeast parts of the Awoja
Catchment because these areas have low average annual rainfall that is highly variable from year to year. Drought
impacts were exacerbated by the poor condition of water infrastructure (small ponds, tanks, and reservoirs) and
the lack of technology to access groundwater drought reserves especially in these areas. The districts within the
Awoja Catchment that are most frequently affected by droughts include: Nakapiripirit, Amudat, and Napak. In the
far northern parts of Nakapiripirit (the Ukutat sub-catchment) water shortages were found to last up to 18 months
atatime.

Anincreased intensity and frequency of floods and droughts may, like other natural disasters, often lead to several
negative consequences, such as:

¢ Increased pollution of drinking water resources during floods;

» Increased outbreaks of water borne diseases from floods;

¢ Increased risk of malaria due to increasing temperatures;

o Increased water shortages in dry rural areas where populations depend on shallow streams, swamps and
springs which dry up during droughts;

¢ Increased vulnerability of crops due to both floods and droughts and

 Increased vulnerability of food security, as the population increases and crops are susceptible to floods
and droughts.

Mitigation measures for flood and drought management include: planting more trees and grass in degraded
areas, promoting appropriate land use practices, the resettlement of people living inappropriately on mountain
slopes and flood plains, rehabilitation of degraded rivers banks, wetland restoration and the development of large
water retaining infrastructure, such as dams to allow for better flood and drought control.

4.3 Water Demand

4.3.1 Overview

The Awoja Catchment has seen little development of its water resources. The main water use sectors in the Awoja
Catchment include water for domestic use, livestock watering, rainfed agriculture, and aquaculture. There are only
a few small scale irrigation schemes, but their impact on water resources in 2013 was assumed to be negligible as
no information on scheme capacities is available. The use of water for hydropower generation was anticipated for
a number of years, but as yet, no small-scale hydropower schemes were established. Previous assessments were
focused on domestic water use and little was done to define the levels of development for the other water use
sectors. This section of the report presents the estimated (current and projected) water demand within the Awoja
Catchment for the various water users and for each sub-catchment.

4.3.2 Existing water demands

4.3.2.1 Domestic water use

The population of the Awoja Catchment is growing at a very high rate. Despite the fact that the domestic water
demand can probably be catered for through groundwater development up until 2040, there will be significant
challenges to food security if the population continues to grow at the historic growth rate and food production
trends are not improved. The physical infrastructure related to water supply for domestic use in the catchment is
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not well developed and the institutions in the area still need to build capacity to effectively provide the required
services.

Drinking water sources include: protected springs, groundwater from shallow wells or deep boreholes, harvested
rainwater, and surface water (rivers and lakes). Water is abstracted and supplied in various ways, including: (1)
through water supply systems with hand pumps; (2) through submersible motorised pumps that convey water
through piped systems to elevated storage tanks from where the water is gravitated to yard taps or kiosks; (3)
through gravity flow schemes incorporating concrete de-pressurising tanks and piped networks that deliver
surface water and spring water to users via a public fountain; and (4) through large scale piped water supply
systems that incorporate water purification plants.

Currently, groundwater is primarily used for domestic purposes because it is of a relatively high quality and
requires minimal treatment. Systems are smaller scale and less complex and can be easily operated and managed
(World Bank, 2011).

The abstraction of either groundwater or surface water is subject to permission from the DWRM. According to
NELSAP (2012) the rural water infrastructure inventory in the Awoja Catchment in 2011 comprised the following:

e 15dams;

e 1,047 deep boreholes;

o 15 kiosks;

e 1,016 protected springs;

e 623 public standing posts;

* 144 rainwater harvesting tanks;

o 456 shallow wells;

o 2valley tanks;

e 130 yard taps for public use and

o 1 large scale piped water supply system with a water purification plant in Soroti.
A review of current District Development Plans reflects a number of water resource measures currently being
planned or in process:

o Every District has an active borehole rehabilitation and development scheme

e Some valley dams and tanks are being de-silted

o Piped water schemes are being installed

o Tree planting/reforestation programmes were initiated

o There are some catchment rehabilitation projects in place. These can be categorised as ‘sustainable land
management’ or ‘source protection’ projects and include activities such as riverbank erosion control, tree
planting and contouring. These activities have here been grouped under the heading of Sustainable land
management - with Sustainable land management

o Rainwater harvesting projects are being initiated
o Every District reports its engagement in sensitisation and awareness raising
o Water quality monitoring is addressed (although at very low level)

e The Department of Agriculture is seeking to improve agricultural production through improvements to
crops, stock and farming methods (NAADS Programme).

The coverage target for rural domestic water supply is 77% by 2015, increasing to 100% by 2035. The coverage
target for urban water supply is 100% by 2015. Thereafter, investments should continue to cover population
increases and replacement of existing infrastructure that outlives its lifespan (NELSAP, 2012). The target for the
functionality of supply facilities is 95% by 2015 (JICA, 2011). Districts that have safe coverage below the 2011
national average of 65% and functionality below the national average of 80% are shaded in grey in Table 4-8: Safe
water coverage in the Awoja Catchment as in 2011.
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Table 4-10: Safe water coverage in the Awoja Catchment as in 2011

Safe water coverage in 2011
“ o) S
(]

Amudat 23 83
Bukedea 67 89
Bukwo 68 94
Bulambuli 79 82
Kapchorwa 78 97
Katakwi 85 93
Kumi 59 89
Kween 41 78
Nakapiripirit 51 85
Napak 49 77
Ngora 66 93
Serere Not available Not available
Sironko 70 85
Soroti 75 84

* Grey shading indicates safe coverage below national averages

Improvements to sanitation and hygiene conditions leads to a reduction in water and hygiene related diseases and
contribute to a better health standard in the population — which is essential in reducing poverty and advancing the
quality of life. The coverage target for rural sanitation is 77% by 2015, increasing to 100% by 2035. The coverage
target for urban sanitation is 100% by 2015 (JICA, 2011).

Latrine coverage and hand washing practices, both of which contribute significantly to hygiene, are not widespread.
The ranges for latrine coverage and for the practice of hand washing are indicated by district, as determined in
2011 by JICA, in Table 4-11.

Table 4-11: Sanitation coverage in the Awoja Catchment in 2011

Latrine coverage range in Hand washing practice
2011 (%) range (%)

Amudat 2-20 No data
Bukedea 61-77 11-20
Bukwo 78-97 11-20
Bulambuli 61-77 No data
Kapchorwa 61-77 1-10

Katakwi 41-60 11-20
Kumi 41-60 21-30
Kween 41-60 1-10

Nakapiripirit 2-20 No data
Napak 2-20 No data
Ngora 61-77 No data
Sironko 61-77 11-20
Soroti 61-77 11-20
Serere 61-77 1-10

Poor sanitation impacts negatively on the water quality of both groundwater and surface water, affecting the
health of the water users. In urban areas, centralised sewerage systems improve sanitation and hygiene. The NWSC
controls sewerage system coverage in urban areas and must focus on increasing coverage drastically. Currently,
the only urban sewerage system is in the town of Soroti, on the edge of the Awoja Catchment. This system has
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a treatment capacity of 3,000m3/day, but the collection network coverage is currently only 4%, utilising only 8%
of this capacity. People that are not connected to the network still make use of pit latrines or have no sanitation
facilities at all.

Sludge management in urban areas is also still very poorly handled and waste landfill knowledge needs to be
increased. A challenge for sanitation and hygiene is that the communities do not view these health services as
essential to survival, in the way that they view water supply, due to the indirect outcomes of poor sanitation and
hygiene. Creating awareness on the importance of hygiene is an essential step in improving the current situation.

4.3.2.2 Livestock watering

Livestock consists of cattle, sheep, goats, pigs, chickens, ducks, and turkeys. The water use for these animals as
well as required land area to carry them was determined by converting the populations of the various animals
to equivalent Tropical Livestock Units (TLU) using representative conversion factors. One TLU represents an
equivalent animal live weight of 250kg. According to PEM consult, 2009, the water demand per TLU is 50L/TLU/
day. Livestock numbers as indicated in the National Livestock Census (2008) are shown in Table 4-10: Livestock
numbers estimated in 2008 for districts falling wholly or partially within the Awoja Catchment. Little is known
about livestock watering infrastructure in the catchment. As livestock is critical to livelihoods it is important that a
comprehensive audit to support planning for improvements is carried out.

Table 4-12: Livestock numbers estimated in 2008 for districts falling wholly or partially within the Awoja
Catchment

008

Bukedea 86,141 | 54,810 10,013 | 23,264 225,247 399,475 80,453
Bukwo 23,360 | 23,312 2,137 1,657 96,880 147,346 21,316
Kapchorwa (incl. Kween) 95,564 | 75,073 9,852 8,070 288,868 477,427 84,305
Katakwi (excl. Amuria) 136,966 | 104,932 | 25,511 | 19,381 294,554 581,344 124,667
Kumi (incl. Ngora) 220,055 | 168,887 | 30,994 | 67,650 579,431 1,067,017 213,977
Moroto (incl. Napak) 352,867 | 380,172 | 307,028 5,534 282,906 | 1,328,507 353,715
Nakapiripirit (incl. Amudat) | 674,746 | 547,365 | 389,676 322 331,056 | 1,943,165 614,662
Sironko (incl. Bulambuli) 92,562 | 79,141 9,806 | 32,733 419,390 633,632 93,325
Soroti (incl. Serere) 271,634 | 236,839 53,010| 75,499 851,877 | 1,488,859 268,080

According to the National Livestock Productivity Improvement Project (2002), the rangeland carrying capacity for
Uganda has never been determined with certainty, but is estimated to range from 0.7ha/TLU for high rainfall areas
to 2.7ha/TLU for dry areas. The carrying capacity within the Awoja Catchment was, therefore, assumed to be 0.7ha/
TLU for dry areas with a MAP of 745-1,000mm; 1.7ha/TLU for areas with a MAP of 1,000-1,500mm and 2.7ha/TLU
for areas with a MAP above 1,500mm. A proper livestock carrying capacity assessment is advised to guide stocking
densities and grazing management as a catchment intervention.

Based on the above carrying capacities it was found that the majority of the districts within Awoja were either
overstocked in terms of livestock or at full capacity in 2008. The only two districts with room for growth in livestock
numbers were Bukwa and Kapchorwa. As more recent livestock figures are not available, it is not clear whether
livestock has increased or decreased since 2008. It has, however, been suggested by DWRM that there have, in fact,
been substantial losses in livestock in the catchment, leading those living in the catchment to request government
assistance for re-stocking. According to the UBOS statistical abstract 2012, the CIS household register indicates
that between 2008 and 2011 Kumi district had the highest proportion of households owning cattle in Uganda
(56.3 percent) and Ngora district had the highest proportion of households owning goats (56.4 percent) in Uganda.

The carrying capacity of the respective areas should be used to determine stocking. Emphasis is placed on the
improvement of livestock rearing practices and on the mix of animals making up the total livestock component.The
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consumption and reproduction rate of livestock need to be carefully monitored and balanced as the population
grows. Livestock water demands are summarised in Table 4-11: Summary of current and future water demands for
the Awoja catchment.

4.3.2.3 Rainfed agriculture

Agriculture in the Awoja Catchment is mainly dependent on rain and information regarding area under rainfed
agriculture for 2002 was extracted from sources provided by the MWE, informed by the Food and Agriculture
Organisation (FAO). These values were projected to 2013 based on population growth statistics. Certain parts
of the Awoja catchment are already highly cultivated. The Mount Elgon region specifically has almost reached
its capacity for rainfed cultivation. Because of rainfall variability and inconsistent rains, crops are often planted
in areas on river banks and on extremely steep mountain slopes. This results in river bank and mountain slope
destabilisation. Destabilised river banks are susceptible to erosion and wash-aways during floods. On mountain
slopes the runoff is increased and weakened soils are carried downstream, causing siltation downstream. As the
mountain slope stability decreases the likelihood of landslides and mudslides increases.

With population increase, additional agricultural produce will be required from the land. Ideally, the additional
food supply should come from increasing the crop yields within the existing rainfed fields. Since this is not being
realised, the other alternative is to increase the cultivated area. It was assumed that wetlands, game reserves,
forest reserves and national parks would not be used for rainfed cultivation. In intensively cultivated districts, the
maximum area available for cultivation was capped at 85% of the available land, to allow for urban expansion,
transport networks, houses and for areas that might be otherwise unsuitable (steep slopes, rock outcrops,
inappropriate soils etc.).

An estimate of the required land for rainfed cultivation in 2040 was done based on the assumption that cultivation
practices must improve because of the land constraints and population growth. If commercial irrigation schemes
are not implemented the land required for rainfed agriculture will increase in parallel with the population. This
reflects a 2040 scenarioupon which other development scenarios are evaluated against. Rainfed areas for 2002
were used as a departure point. A limit for rainfed agriculture was set as 85% of the inhabitable area. This allows
15% for human settlement, unsuitable land and infrastructure development.

By projecting the 2002 rainfed area to 2013 using the same growth rate as for the population, it was found that
both Bulambuli and Sironko districts are currently (2013) over-cultivated. In these districts, additional food supply
would have to be imported or come from increasing the crop yields from the rainfed fields. If no steps are taken to
improve the yield from the current rainfed area, it is expected that all the districts of Awoja will have reached their
maximum potential for rainfed agriculture by 2040. Small-scale supplemental irrigation of rainfed crops, including
widespread use of conservation farming practices will greatly increase water use in agriculture in the future.

There are no major irrigation schemes in the Awoja Catchment. Existing small scale irrigation schemes are located
on the foothills of Mount Elgon and they include; the Atari scheme, the Tabagonyi scheme, the Bunamono scheme,
and the Nabongo scheme. Some informal irrigation along the rivers and on the wetlands’ margins (during the dry
seasons) was noticed during field visits. Examples include a students’ group garden next to the River Namalu in
Nakapiripirit district, irrigation of cotton fields and vegetable gardens along the Sipi River and millet, sorghum,
lentils and vegetables next to Simu River in Bulambuli district. Some of the irrigation was literally on the edge of
the river. Rudimentary techniques of irrigating and controlling water are applied. People with farms and gardens
along the rivers use pipes and pressure pumps to irrigate their farms and gardens.

4.3.2.4 Aquaculture

Fishingis currently practiced to a greater extent than aquaculture, but there is room for growth of properly managed
aquaculture. To determine the existing fish pond area and fish production rates of the districts within the Awoja
Catchment, the 2006 fisheries information presented in the Strategic Sector Investment Model for the Uganda
Water Sector, (PEMconsult, 2009) was used. The number of ponds, total pond area and production of various fish
species was determined per 2010 district (district delineation in 2010), using a basic conversion from the 2006
district delineations, where it was assumed that the ponds are evenly distributed across the district. The water
requirement for aquaculture in 2013, including water losses through seepage and evaporation is approximately
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1.49million m3/yr. The location of the fish ponds in the 2002 district delineations and the functionality of the
ponds could not be established and as such aquaculture water use estimates should be used with reservations.

4.3.2.5 Rural Industries

The water demand for rural industries is currently negligible in relation to the other demand sectors. This can
be expected to increase along with the development of agricultural industries and food processing close to
production areas as well as due to growth in tourism. It is assumed that water demand for rural industries will
require 1% of the demand required for livestock, crops, and fisheries in 2013, increasing to 3% of the demand
required in 2040. The demands are expected to be of a small order and have a minimal impact on the water
balance. As there is little data available for the existing rural industries in the Awoja Catchment and the rate at
which they have grown in the past it is difficult to accurately project growth trends for this sector. The impact of
these demands will be negligible in relation to the other demands in each sub-catchment. It is suggested that the
growth of this sector be monitored and that water consumption is recorded in order to refine the 2040 estimates
in future.

4.3.2.6 Water demand summary

The key water use sectors considered in the Awoja Catchment include:

1) Domestic water use,

N

Agricultural water use,

3) Livestock water use,

v b

)
)
) Aquaculture/fisheries use,
) Rural industries, and

)

6) Environmental flows.

The total demands for the various water use sectors in the Awoja Catchment are indicated at five year increments
in Table 4-11: Summary of current and future water demands for the Awoja catchment. Environmental flows are
assumed to be 15% of the natural streamflows in the sub-catchment. This is chosen as an illustrative measure
for the preservation of river health and biodiversity that only become critical with high development. A figure of
5-10% for environmental flows will not materially affect the available water availability for development.

Table 4-13: Summary of current and future water demands for the Awoja catchment

Total water demands in Awoja (MCM/yr)

Environ-
Domestic | Livestock Rainfed Aqua- Rural mental Flows Total
culture Industry (15% of
runoff)

2013 10.55 14.74 23.89 1.49 0.49 185 236
2018 14.93 14.74 25.32 1.99 0.67 185 243
2023 20.89 14.74 26.83 248 0.94 185 251
2028 28.97 14.74 28.44 2.98 1.33 185 261
2033 39.91 14.74 30.14 3.48 1.91 185 275
2035 453 14.74 30.85 3.98 2.22 185 282
2040 57.05 14.74 32.7 4.24 3.13 185 297

It should be noted that the aquaculture demand indicated is non-consumptive. The distribution of the total
demands by sub-catchment for 2013 is given in Table 4-12: Water demands by sub-catchment for 2013 and in
Table 4-13: Water demands by sub-catchment for 2040 for 2040. Aquaculture and rural industry demands are
not indicated as the demands per sub-catchment have not been specifically determined due to insufficient
information regarding the location of fish ponds and rural industries.
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Table 4-14: Water demands by sub-catchment for 2013

Rainfed

Total oLy Domestic | . average

Sub-catchment Area 15% of demand Livestock annual

(km?) n;lé::/ﬁ MCM/yr McMyr demand

o MCM/yr
1 | Ukutat 1,053 2.40 0.5 24 0.3 5.6 0.01
2 | Muchilmakat 1,497 21.45 04 23 1.0 25.2 0.02
3 | Kelim 1,277 26.55 0.7 1.6 2.8 31.7 0.02
4 | Taboki 587 18.00 0.8 0.8 39 234 0.04
5 | Chebonet-Atari 617 18.00 1.1 0.9 3.1 23.0 0.04
6 | Sipi 89 6.00 0.1 0.1 03 6.5 0.07
7 | Muyembe 137 9.45 0.2 0.1 0.5 10.3 0.07
8 | Simu-Sisi 178 11.70 0.3 0.2 0.7 13.0 0.07
9 | Sironko 276 18.15 0.9 0.5 3.1 22.6 0.08
10 | Lake Okolitorom 1,035 23.55 1.9 1.6 3.8 30.8 0.03
11 | Opeta-Bisina 1,593 160.95 1.0 1.5 0.9 164.3 0.10
12 | Lake Kochobo 974 184.80 1.5 1.7 1.9 189.9 0.19
13 | Apeduru-Apapi 878 10.50 0.8 0.9 13 13.5 0.02
14 | Mt. Napak 822 17.55 0.3 0.4 03 18.6 0.02
Awoja 11,013 185.0 10.5 15.0 239 2344 0.02

Table 4-15: Water demands by sub-catchment for 2040

Rainfed

Total EWRat Domestic | . average Total Dema“f

Sub-catchment Area ° demand :":,‘l’::;;)crl; annual Demand (I‘\,Ilecrl\lll(;nr/
Gem®) | ey | (MEMIy) Y| demand | (mcmiyr) kmzy

(0]

1 | Ukutat 1,053 2.40 3.8 2.4 1.4 9.9 0.01
2 | Muchilmakat 1,497 21.45 3.1 2.3 4.6 314 0.02
3 | Kelim 1,277 26.55 4.2 1.6 6.8 39.2 0.03
4 | Taboki 587 18.00 3.8 0.8 5.7 28.2 0.05
5 | Chebonet-Atari 617 18.00 42 0.9 2.8 25.9 0.04
6 | Sipi 89 6.00 0.5 0.1 0.5 7.0 0.08
7 | Muyembe 137 9.45 0.8 0.1 0.4 10.8 0.08
8 | Simu-Sisi 178 11.70 1.0 0.2 0.5 134 0.08
9 | Sironko 276 18.15 2.8 0.5 1.8 23.2 0.08
10 | Lake Okolitorom 1,035 23.55 8.7 1.6 3.6 37.5 0.04
11 | Opeta-Bisina 1,593 160.95 6.2 1.5 1.3 169.9 0.11
12 | Lake Kochobo 974 184.80 8.8 1.7 2.1 197.4 0.20
13 | Apeduru-Apapi 878 10.50 6.3 0.9 2.4 20.1 0.02
14 | Mt. Napak 822 17.55 2.8 0.4 0.4 21.2 0.03
Awoja 11,013 185.0 57.0 15.0 343 291.3 0.03

In 2013 and in 2040 the highest water demand as a function of the sub-catchment area is being and will be
experienced in the Opeta-Bisina sub-catchments and in the Lake Kochobo sub-catchment, followed by the sub-
catchments around Mount Elgon (Sironko, Muyembe, Sipi and Simu-Sisi).

46
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4.4 Water Balance

The water balance for Awoja was done for two periods:

1. The water balance for the current (2013) situation with negligible large infrastructure development as it
currently stands

2. The water balance for a future (2040) baseline scenario where no noteworthy investment in additional
water infrastructure or water related management programmes has taken place.

By determining the expected water balance for 2040 (the end of the planning horizon) it is possible to determine
which areas will have a surplus of water and which areas will have a water deficit in future. A water surplus
would suggest opportunities for increased productive water use. A water deficit would suggest that the water
development plan will need to include measures to improve water use efficiency and possibly measures to manage
increases in water demand or use over time. Deficits and surpluses are likely to vary spatially within the catchment.

These assessments were intended first, to weigh the potential water resources (both surface water and
groundwater) against the estimated water demands in the Awoja Catchment in order to determine if the demands
can be met currently and in 2040 without investment in infrastructure, productivity improvement programmes
or land management programmes. Where a water surplus is evident from the assessment, an opportunity for
increased productive water use is indicated. Secondly, in the event that demands are not being met or cannot
be met in future, these assessments identify the sub-catchments that require measures to improve water use
efficiency and to manage water deficits. Thirdly, when compared with each other these assessments serve as
indicators of change in water demands and the water balance over time. Water deficits and surpluses are likely to
vary spatially within the Awoja Catchment.

Mike Basin was used to model the water resources potential as well as the major demands for both water balance
assessments. Environmental flows, equivalent to 15% of the stream flow in each sub-catchment were taken into
consideration as a starting point. The impact of other environmental flow percentages was considered in other
development scenarios.

Aninitial water balance assessment comparing the average net cumulative runoff per sub-catchment (the available
surface water) with the estimated demands for 2013 and 2040 is shown in Table 4-14: Water Balance Assessment
with average annual potential and demands. If average annual runoffs are considered it is found that the domestic
demand, livestock demand and rainfed agriculture demand can be met using only the surface water in both 2013
and 2040. The potential groundwater yield is also indicated in Table 4-14: Water Balance Assessment with average
annual potential and demands as the development of groundwater to cater for domestic demands is preferred due
to the better standard of groundwater quality. Surface water generally requires treatment before consumption is
regarded to be safe. From the table it can be deduced that if developed, the potential groundwater yield would be
able to serve the domestic demand. As mentioned previously, the extent of groundwater development per sub-
catchment is not currently known. A topographical survey marking existing groundwater infrastructure would be
useful during future planning of development, so as to enable a calculation of how much groundwater is currently
developed in each sub-catchment and how much more is required at a certain future date.

As droughts are of particular concern in the Awoja Catchment it is suggested that development plans should rather
be based on water balance estimates in the driest year than in an average year. The assessment was repeated for
the driest year recorded between 1961 and 1978, as hydrological records in this period were the most complete. A
water balance for 2013 and 2040 in the driest year in the mentioned period is shown in Table 4-15: Water Balance
Assessment in the driest year analysed. From the table it is evident that if abstractions are attempted as estimated
in all the sub-catchments then certain sub-catchments will have water deficits in very dry years.
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Table 4-16: Water Balance Assessment with average annual potential and demands

2013 | 2040
Sub-catchment ID m Sub-catchment ID
1 1

Ukutat Ukutat
5 Chebonet-Atari 5 Chebonet-Atari
12 Lake Kochobo 12 Lake Kochobo
13 Apeduru-Apapi 13 Apeduru-Apapi
2 Muchilmakat
3 Kelim
4 Taboki
10 Lake Okolitorom
11 Opeta-Bisina
14 Mt. Napak

Table 4-17: Water Balance Assessment in the driest year analysed
Water Balance (MCM/Yr) in the driest year

Max Max
annual annual

Sub- Driest Total deficit Total deficit

catchment Year Fl-ow water using Fl-ow water using

available | demand available | demand

excl. EWR only excl. EWR only
surface surface

water water
1 Ukutat 1971 0.09 3.15 -3.06 13 7.5 -6.25
2 Muchilmakat 1974 3.69 3.69 0 8.5 9.9 -1.48
3 Kelim 1965 5.1 5.1 0 11.8 12.6 -0.87
4 Taboki 1966 5.39 539 0 10.1 10.2 -0.12
5 Chebonet-Atari 1972 4.72 5.04 -0.32 7.5 7.9 -0.36
6 Sipi 1972 0.49 0.49 0 1.0 1.0 0
7 Muyembe 1972 0.79 0.79 0 1.3 13 0
8 Simu-Sisi 1972 1.25 1.25 0 1.7 1.7 0
9 Sironko 1972 4.46 4.46 0 5.0 5.0 0
10 | L. Okolitorom 1972 1.59 1.59 0 0.7 1.6 -0.91
11 | Opeta-Bisina 1970 1.46 1.46 0 -11.2 1.5 -12.66
12 | L. Kochobo 1975/1961 -33.13 1.67 -34.8 -157.6 1.7 -159.31
13 | Apeduru-Apapi | 1966/1965 0.87 0.9 -0.03 -1.4 0.9 -2.25
14 | Mt. Napak 1966 0.42 0.42 0 0.4 04 -0.05

Awoja -2.81 35.40 -38.21 -120.98 63.28 -184.26

The sub-catchments that are expected to experience water deficits in a dry year are indicated in Table 4-16: Sub-
catchments that are expected to experience water deficits in a dry year.
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Table 4-18: Sub-catchments that are expected to experience water deficits in a dry year

2013 | 2040
Sub-catchmentD | Name | Sub-catchmentiD
1 Ukutat 1 Ukutat
5 Chebonet-Atari 5 Chebonet-Atari
12 Lake Kochobo 12 Lake Kochobo
13 Apeduru-Apapi 13 Apeduru-Apapi
2 Muchilmakat
3 Kelim
4 Taboki
10 Lake Okolitorom
11 Opeta-Bisina
14 Mt. Napak

By 2040, the only sub-catchments that will not experience water deficits in a dry year are those on the slopes of
Mount Elgon.

Climate change related trend in rainfall could not easily be detected but local rainfall seasonality and elevation
(lower temperatures) may impose limitations on crop portfolios and their vulnerability. There is a potential for
increase in the frequency of extreme events as hydrological cycles intensify in a warming atmosphere. The impact
may be very similar over a small area such as Awoja Catchment and the vulnerable catchments are deemed to be
the same with climate change effects.

4.5 Social and Environmental State

This social and environmental analysis provides the situational assessment from a wealth of information, which
informs and/or influences the interventions for catchment management. The key vulnerabilities in the catchment
mainly originating from social-economic activities coupled with the growing population are identified, and
linkages, cumulative impacts and options for mitigation are assessed and presented in this section of the report.

4.5.1 Demography

The 2013 population for the Awoja Catchment is estimated at 1,438,908 people®, with population densities
indicated in Figure 4-11.

4 Population growth trends were updated, as the previous population census was conducted in 2002. Applying the historical growth trends between 1991
and 2002, per district, the current 2013 population and the future population up until 2040 were projected. As the census was conducted according to
earlier district delineations and as the hydrological catchment boundary of the Awoja catchment does not follow district boundaries, pre-processing of
the population information was done to determine the population for the newer district delineations, for the portion of districts falling within the Awoja
catchment and for the sub-catchments. Certain areas deemed to be uninhabitable (or at least have very low populations) such as game reserves, national
parks, forest reserves, lakes and wetlands were excluded during the process of transferring old district population to new district delineations and sub-

catchments. The process employed is discussed in detail in the Water Balance report.

For the purpose of this study, urban areas were defined as in the 2002 Census as: “..gazetted cities, municipalities and town councils as per the Local
GovernmentAct 2000..." To transfer the source information to the newer district delineations the urban population figures for town councils, municipalities
and cities from 2002 were matched to the new districts in which they fall.
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Figure 4-13: Population density in Awoja catchment
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The Lake Kyoga Basin has an average population density of 134 inhabitants per a square kilometre (inhabitants/
km2 ranging from 50 to 250 inhabitants/km2 in several districts. The south-eastern part of the region is
densely populated with the slopes of Mount Elgon (parts of Kween, Kapchorwa, Bulambuli, and Sironko) being
overpopulated, the inhabitants benefiting from rich volcanic soils, but living on small plots of land, mainly as
subsistence farmers. This pattern increases the risks of erosion, landslides, and food shortages. In contrast to
this, the cattle corridor is generally a sparsely populated area. This region includes the Karamoja (Nakapiripirit,
Napak, and Amudat), which is inhabited by nomadic pastoralists and characterised by difficult environmental and
economic conditions as well as a history of insecurity.

The average annual historic growth rates for the population, calculated between 1991 and 2002 are shown in Table
4-17: Historical population growth rates by District. Katakwi, Amudat, Nakapiripirit, and Napak districts have the
highest growth rates.

Table 4-19: Historical population growth rates by District

) e D .
Amudat 5.9% Kween 4.2%
Bukedea 4.3% Nakapiripirit 5.9%
Bukwa 4.2% Napak 5.8%
Bulambuli 2.5% Ngora 4.3%
Kapchorwa 4.2% Serere 5.1%
Katakwi 6.2% Sironko 2.5%
Kumi 4.3% Soroti 5.1%

By 2040 the population is expected to triple, reaching a total of 4,790,044 people. The current population is almost
entirely rural (over 90 %) with Soroti being the only district with a large urban town. The rural population lives in
dispersed villages characterised by traditional building structures often made of mud and/or grass roofing with
dust floors. There is no vision for the development of large urban growth nodes, although the population of towns
may increase disproportionately as rural resources become more thinly stretched. The estimated population
within the Awoja Catchment is shown at five-year intervals in Table 4-18: Estimated current and future population
of Awoja.

Table 4-20: Estimated current and future population of Awoja

Year Rural population Urban population Total population
2013 1,362,377 76,531 1,438,908
2018 1,688,349 95,504 1,783,853
2023 2,099,997 119,509 2,219,506
2028 2,621,490 149,940 2,771,430
2033 3,284,178 188,594 3,472,772
2035 3,597,537 206,855 3,804,392
2040 4,528,997 261,048 4,790,044

4.5.2 Economic activities

As already mentioned the section above, the population of Awoja is almost entirely rural, with district populations
between 82% and 99% depending on agriculture for their livelihoods. No major towns are located within the
Awoja Catchment’. Livelihoods are, therefore, almost exclusively based on the natural resources of the catchment,
with subsistence agriculture being the primary source of food and income. The key environmental distinctions
within Awoja are (a) the high-rainfall mountain areas, (b) lowland plains with sufficient rainfall to support rainfed
agriculture, (c) extensive wetlands and lakes, and (d) the dry northern cattle corridor occupied by pastoralists. Most

5 Soroti town, with 66.000 people (UBOS, 2011) is only partially within the catchment. Kumi is the next largest town with a population of 13.000in 2011.
In 2013 the catchment population was estimated at 1.362.377 rural (95%) and 76.531 urban (5%).
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agriculture within the catchment is rainfed. The current land-use practices of the Awoja catchment are depicted

in Figure 4 -12.
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Figure 4-14: Land use practices in the Awoja Catchment
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Crop farming and the sale of surplus crops, cattle keeping, fisheries and charcoal provide additional livelihood
strategies.

There is no mining, manufacturing or value addition at commercial scale (sand mining is for local use only).
Ecotourism potential has been identified for Lake Bisina and Mount Elgon.

4.5.3 Land Ownership

Land is the fundamental asset in agricultural and rural development. Access, tenure security and gender equity are
essential for the effective use of the land as a productive asset.

In the Awoja Catchment a combination of land tenure systems exist:
1) Freehold (with full rights registered ownership),
2) State leasehold (land leased for a specific period under certain conditions), and

3) Community-based / customary tenure (whereby land is regulated by customary rules often determined
by clan or family leaders).

Some institutions such as churches, schools, and government institutions hold land on freehold. However, the
customary land tenure system, which does not favour investment predominates, but freehold is on the increase
in rural areas. In contrast to this, individuals basically own land on leasehold basis in urban areas. In all the existing
systems, except for freehold title, women have been excluded from owning land. Of the estimated titled 10% of
the total land of Uganda, 20% is owned by women, although most of this is low value cropland®. This accords
with findings from interviews with Awoja women during the reconnaissance visit, which indicated that although
women own land, in most cases they own the land away from rivers, where itis not possible to irrigate. This situation
has an impact on women'’s economic situation and they must be given equitable opportunity as beneficiaries in
developing irrigation infrastructure. There are also other pressures behind the different types of land ownership
like the regulation by local customs, land fragmentation, lack of written records on customary tenure, lack of
observance of land use control and a complicated process in the acquisition of a leasehold.

4.5.4 Agriculture

The majority of farming is small scale and rainfed, where productivity is low and vulnerability to climate variability
(including floods and droughts) is high. Food insecurity impacts a majority of the population, particularly in
Karamoja. Three farming systems dominate in the Awoja Catchment, namely the Montane System, the Teso
System and the Pastoral system.

The Montane farming system is practiced at higher altitudes (1,500 to 1,750masl.) such as in Kapchorwa, in the
Mount Elgon region. This area receives high and effective rainfall and cloud cover, supporting cultivation of staple
foodstuffs such as banana, sweet potatoes, cassava, and Irish potatoes. Arabica coffee is also grown above 1,600
metres. Temperate crops such as barley and wheat are also produced. Because of the soil fertility, areas within
this farming system are densely populated and agriculture is intensive, dominated by smallholdings of about 1.5
hectares. As a common practice, crop residues are used as livestock feeds.

The Teso farming system is more common to the west, in the districts of Soroti and Kumi. This area has sandy-
loams of medium to low fertility and rainfall is bimodal. The dry season, from December to March, is longer than
in other areas. The area is characterised by moist vegetation and grass savannahs with short grassland, ideal for
grazing. The staple foods are millet, maize, and sorghum. Other crops are oil seed crops (groundnuts, simsim,
and sunflower) with cotton as the major cash crop. People within this area practice mixed agriculture (crops and
livestock). There is no mechanisation and land is tilled using oxen. The average farm size in this area is about three
hectares. Similar to the Montane system, crop residues are commonly used as livestock fodder.

The Pastoral farming system applies to the northern and north-eastern part of the catchment. Here rainfall
is inadequate for crop-dependent livelihoods although drought-tolerant crops are cultivated, including finger
millet, simsim, cassava, and sorghum. Tobacco and cotton are major cash crops. The grassland is short and used
for communal grazing. This area is well known for its pastoral system with semi-nomadic cattle herding, with the

6 National Development Plan, 2010.
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lack of permanence providing a challenge for water resources planning. Pastoral areas are often overgrazed as
livestock keepers overstock as a survival strategy for times of drought. This has led to land degradation.

Irrigation is supplementary in that crops also make use of natural rainfall. This category of supplementary irrigation
toimprove rainfed agriculture is for areas where crops can be grown, at least some of the time, without any irrigation
- but where benefit to production or significant reduction in risk can be achieved through supplementary water
supply at critical times. Watering is, therefore, aimed at avoiding the worst impacts of droughts. Some existing
irrigation schemes at the foothills of Mount Elgon as well as a few potential irrigation sites are indicated in Figure
4-13.
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Figure 4-15: Existing and potential irrigation sites in Awoja catchment
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Itis estimated that the total potential for “Type A”irrigation (good soil and close to water) in the Awoja Catchment
is 28,368ha and the total potential for “Type B” (suitable soils that can be used if water can be made available)
irrigation is 13,344ha. The total irrigation potential in Awoja is estimated to be 41,712ha.

Crop areas cultivated in each sub-catchment are shown in Table 4-19 Rainfed crop areas per sub-catchment.

Table 4-21 Rainfed crop areas per sub-catchment

Sub-catchment number Sub-catchment Rainfed crop area ()
1 Ukutat 711
2 Muchilmakat 612
3 Kelim 531
4 Taboki 324
5 Chebonet-Atari 287
6 Sipi 34
7 Muyembe 51
8 Simu-Sisi 64
9 Sironko 162
10 Lake Okolitorom 642
11 Opeta-Bisina 545
12 Lake Kochobo 503
13 Apeduru-Apapi 622
14 Mt. Napak 283

Awoja 5,371

4.5.5 Livestock

While the districts within the cattle corridor (Napak, Nakapiripirit, Kumi, Katakwi, Ngora, Amudat, Bukedea, and
the top part of Bulambuli) are highly dependent on livestock and hence also on stock-watering facilities, livestock
also complements cultivation in the central and southern parts of the catchment. Livestock keeping in which
cattle, sheep, goats and pigs are included is thus an important cash earning resource of the farm household
within the Awoja Catchment. It is also one of the reliable sources of livelihood. In tsetse-fly free areas, livestock
are extensively kept. Nakapiripirit is the largest among the districts with 41% of the total number of cattle in
the region. In Katakwi, the number has gone down to 8%, which can partly be attributed to the former cattle
looting by Karamajong warriors. Stakeholders acknowledged in consultations that overgrazing in some parts of
the catchment such as Tisai, Ongino, Agu, Malarea, and Kolir (in Bukedea, Kumi, and Ngora) leads to destruction of
vegetation cover, exposing water resources to erosion.

4.5.6 Fisheries

Capture fisheries and fish farming provide another important opportunity for livelihoods. Capture fishing is
practiced to a greater extent than aquaculture/fish farming. For capture fishing, small non-motorized canoes and
either gillnets or seine nets are used, although the use of seine nets is now illegal. Wetlands are of particular
importance to the fishing industry. The main fish products are catfish, carp, and tilapia.

Fishing continues throughout the year, although fish are scarce during periods of low flow. Extensive illegal
and unrecorded fishing takes place and there is room for improvement in the management of fishing practices.
Fisheries are an important agriculture subsector, being the second leading foreign exchange earner after coffee.

There is a widening gap between supply and demand for fish, indicating a growing opportunity for aquaculture
on a larger scale, especially as the population demand grows. Large-scale aquaculture could potentially also
support an export industry.
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4.5.7 Tourism

In the 1960s, Uganda was the main tourist destination in East Africa and tourism was one of the main economic
sectors in the country. The political upheaval of the 1970s and 1980s led to looting of tourism infrastructure and
hunting of wildlife in protected areas (NELSAP, 2012). The potential exists to re-establish tourism in Uganda and
in the Awoja Catchment. The mountains of the northeast, including the Mount Elgon National Park, offer sight-
seeing and hiking opportunities. Lake Opeta and Lake Bisina already draw many bird watchers and were declared
Ramsar sites. Protected areas such as the Pian Upe Wildlife Reserve and the Mount Elgon National Park are shown
in Figure 4-14 (NELSAP, 2012). These protected areas as well as the mountains, Sipi waterfalls, and the Nyero Rock
paintings hold potential for the development for tourism (NELSAP, 2012). The expansion of the tourism industry
will lead to further livelihood opportunities through crafting and service industries.

Lake Bisina and Lake Opeta are Important Bird Areas (IBA) for shoebills, fox’s weaver, papyrus gonoleks, white-
winged warbler and others thus making them conservation areas of high significance. The lakes’ system is also
important as a refuge for fish species that have gone extinct in the main lakes like Lake Victoria and Lake Kyoga.
Furthermore, the lakes play a major role for the socio-economic activities like fishing, transport, water supply for
domestic use and livestock of the surrounding communities.

Pian|Upe A._muda.

Maunt Kadam

Main Tourism sites

Q Falls
@ Mountain

..F;- Rockpaintings

@ Rhino Sanctuary

. Ramsar sites

Lﬂkﬂ Nakuwa - Community Wildlife Management Areg|

i e \ _.‘ - National Park

\ I wicife Reserve
f’\ Mount Elgon e
Mbale - Wildlife Sanctuary
£ -

Figure 4-16: Potential tourism areas in the Awoja catchment
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4.5.8 Vegetation/Land cover

Most of the Awoja Catchment is covered by open shrubs with grassland, especially in the central, northern
and eastern part of the catchment. In the western part of the catchment, the land cover is dominated by small
herbaceous fields with crops and sparse trees. The Mount Elgon region has open shrub land, grasslands, and
herbaceous fields on the mountain peaks. Trees and shrubs cover the mountain slopes. Where the slopes flatten
out; there are crops, small herbaceous fields, and some trees. Mount Kadama is also covered by open trees and

shrubs.The land cover for the Awoja Catchment is shown in Figure 4-15.The land is highly cultivated by subsistence
farmers, especially in the Mount Elgon region.
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Figure 4-17: Land cover within the Awoja Catchment
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Key features in the land cover of the Awoja are the extent of human encroachment in the natural landscape
- reflected in both cultivation and deforestation — the dry cattle corridor to the north, and the importance of
wetlands. There is limited natural forest and no commercial timber production.

4.5.9 Nature conservation and protected areas

Significant parts of the catchment are covered by formal nature conservation and protected areas such as game
reserves, central forest reserves, national parks, local forest reserves, and hunting areas (in the Northern parts of
Nakapiripirit (approximately 50%), Kween (65%), Kapchorwa (50%) districts, eastern parts of Bukwa (45%), and
Katakwi (40%) districts as well as 90% of Amudat district. The largest protected areas in Awoja are the Pian Upe
Wildlife Reserve and the smaller Mount Elgon National Park being situated in Kapchorwa, Bulambuli, Kween,
Bukwa, and Sironko districts and consisting of a range of vegetation zones including afromontane forest. Smaller
community wildlife management areas and some forest reserves have also been set aside. However, due to the
increasing population pressure protected areas are being encroached upon as land to settle on becomes scarce,
especially in the northern part of the catchment. Harvesting of forest products is forbidden, but local people
continue to harvest firewood and other forest products resulting in conflict with Park authorities. The forest
reserves in the catchment are both central and local. However, a number of these have been encroached upon for
cropping, grazing, and the harvesting of natural resources.

The major protected areas as well as the lake and wetland areas (white,) which limit the habitable area in the
catchment considerably are shaded in white in the map in Figure 4-16.

Figure 4-18: Inhabitable areas of the Awoja catchment (green)
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4.5.10 Limits to land and food production

The impact of the rapidly growing population on the demand for food can be deduced from Figure 4-17. In this
figure, the maximum arable land is indicated, along with the possible growth in rainfed agriculture up until 2040
without improved cultivation practices. The total available inhabitable area in Awoja is also indicated. From the
graph, it can be deduced that the area currently remaining for rainfed agriculture development will reach its limit
by 2015. Therefore, other opportunities to enhance food security — crop and cultivation practice improvement,
irrigation, and aquaculture will have to be implemented.
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Figure 4-19: Comparison of potential rainfed area and required rainfed area to sustain population growth

4.5.11 Social and Environmental Issues and Implications

Some of the social and environmental issues emanating from the characteristics of the catchment, population and
important social aspects and economic activities are indicated in Table 4-20 Social and Environmental Issues and

Implications.

Table 4-22 Social and Environmental Issues and Implications

Issues
High population
density and
growth rate

Background and Implications
The Awoja catchment has a fast growing population, currently estimated at 1.4 million
people, but, if the growth rate, which varies between 4% and 6% in the catchment, is not
contained, this will increase to 4.8 million people by 2040.

High poverty
levels

In the Awoja Catchment poverty and food insecurity are worse than the national average.
(North-eastern Uganda, which includes part of the Kyoga Basin, is the poorest region in
the country, with a poverty level at 75.8% of the population). The cattle corridor is also
significantly poorer than the wetter parts of the basin. There is an obvious need to raise the
catchment’s socio-economic status.

Limited land
ownership

Landholdings are small. Large areas of the catchment were set aside for conservation and
there are extensive lakes and wetlands that limit habitable land. Some changes are made
from the traditional land tenure systems, but generally there are still some uncertainties on
ownership that hamper private development. The diminishing land holdings add to low
productivity and poverty. The cattle corridor is occupied by pastoralists, some of whom are
still nomadic.
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Issues

Livelihoods-
subsistence
agriculture
with low
productivity

Background and Implications

The population is almost entirely rural and more than 85% of livelihoods are dependent on
agriculture. Most of the agriculture is subsistence, with low productivity levels relying on
rainfed agriculture. This leads to food insecurity and poverty. Major staple food crops include
bananas, sweet potatoes, cassava, rice, Irish potatoes, millet, maize and sorghum. There are
no significant formalised irrigation schemes. The Awoja Catchment does not have significant
mineral or other resources that can be harnessed.

Livelihoods -
cattle farming

Livestock including cattle, sheep, goats and pigs are important cash earning resources of the
farm households within the Awoja Catchment. Overgrazing in some parts of the catchment
leads to the destruction of the vegetation cover exposing rangeland to degradation by
erosion.

Limited access
to basic services

Limited access to clean, potable water. Very few people have water to put to productive use.
Poor quality water due to upstream soil erosion and upstream local pollution (especially
faecal pollution). The Karamoja region needs special attention to address deep poverty and
lack of social services.

degradation

Natural Droughts - mainly related to the Karamoja region - and floods occurring in all low lying areas,

disasters now seemingly exacerbated by climate change are features of the landscape. Landslides and
mudslides caused by cultivation of steep slopes leads to loss of life, land and infrastructure
and are repeatedly experienced in the districts around Mount Elgon.

Land Overgrazing and exceedance of carrying capacities of land types lead to erosion and soil loss

degradation as already confirmed by some districts e.g. Amudat.
Damage to wetlands due to encroachment activities. Deforestation caused by uncontrolled
harvesting of timber and biomass in the whole catchment.

River Land use (cultivation and livestock) up to river edges, a common phenomenon in Awoja

causes loss of riparian vegetation and destabilising of river banks, adding to soil erosion and
sediment loads downstream.

Wetlands

Encroachment and exploitation of wetlands cause siltation and degradation. Wetlands lose
their ecological functionality and capacity to provide ecosystem services, including ability to
filter water to lakes. Floods result in the displacement of people and loss of crops.

Water is the one decisive asset: there are some opportunities for small-scale hydropower on the lower slopes
of Mount Elgon, with feasibility studies under way. No large dams were proposed, nor do any suitable sites for
such dams present themselves. The future of social development in the Awoja catchment is dependent on sound
environmental management, moderate utilisation, and people-based development programmes.

4.6 Stakeholders

Stakeholders are essential throughout the respective activities of the development and implementation of the
catchment management plan. Engagement of stakeholders during this work concentrated on those with direct
interest or involvement in support and implementation of water resources measures within the Awoja Catchment.

4.6.1 Identification and Analysis of Stakeholders

Identifying the stakeholders is key to the overall success of engagement in catchment management planning.
Stakeholder identification was undertaken to determine all organisations and communities which may be
affected (positively or negatively) by the water resources management in the catchment and who may be able
to contribute to the programme of work due to their expert knowledge and or experience in the project areas.
The operational environment of the Kyoga WMZ team, in terms of stakeholders in the use, development and
management of water resources in the catchment was evaluated, and key stakeholders identified and analysed.

The project for the development of the Awoja Catchment Management Plan was launched during a week-long
series of workshops that included the following:
o  Draft National Water Resources strategy

e Catchment Planning Guidelines
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o Water Source Protection guidelines

e Launch of Awoja Catchment Management Plan.

The Kyoga WMZ team and key stakeholders present were introduced at these meetings. Lists of attendees for the
respective workshops were obtained. Individual discussions were held with key stakeholders.

Most of their interaction with stakeholders was in the southern, more populated area, and around Mbale. Not
much interaction was yet done with stakeholders in the Awoja Catchment. They regarded the respective ministries
and district officials as the primary stakeholders. Contacts with stakeholders met at the catchment plan launch
workshop and National Water Resources Plan workshop were followed up to obtain more contacts. The UWASNET
was especially very helpful. At Serere and Soroti, the regular Joint Water and Sanitation Advocacy Committees
were being held when visiting the area. The program of field visits was adjusted to be able to attend part of these
meetings organised by the Technical Support Unit (TSU). Some key stakeholders involved in the water supply and
sanitation sector were met and discussions held.

The following actors were identified to play a key role in the formulation and implementation of the catchment
management plan:

a) Water and water-related departments of the state:
i) Ministry of Water and Environment (MWE) with its respective divisions
ii) Ministry of Agriculture Animal Industry and Fisheries (MAAIF)
iii) Ministry of Energy & Mineral Development (MEMD)

b) National Environment Management Authority (NEMA)

¢) National Forestry Authority (NFA)

d) District authorities

e) Water services providers, for drinking water supply and sanitation

f) Regional and National NGOs and CSOs

g) Professional organisations

h) Users and user groups including water users committees, youth, women and farmers.

The team indicated that the districts are the key stakeholders in the area as they are responsible forimplementation
of the bulk of projects and services relating or affecting water resources. It was suggested that the Chief
Administration Officers (CAQO), water development officers and environmental officers of the respective district
offices would be important stakeholders to work closely with. Figure 4-18 indicates the respective levels of
interaction of stakeholders with the Kyoga WMZ team.

/ DWRM \
DWD, DEA,MAAIF

NEMA, NWSC, NFA

Zonal and local partners
NGOs & UWASNET members

Local Government officials
Sub catchment committees

Community based organisations
Civil society

Figure 4-20: Stakeholder interaction with the Kyoga WMZ team
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Stakeholders can be expected to put forward a range of concerns/issues, which have a specific relation to their
respective areas. Differentissues are likely to emerge as primary for different stakeholders. The MWE's Kyoga WMZ
team, together with the consultant, identified important stakeholders who would be helpful in developing the
catchment management plan. Stakeholders identified comprised lead agencies in ministries and district local
government administrations within the 14 districts, NGOs, CBOs, and local communities.

The interaction of key stakeholders with the Kyoga WMZ Team and their involvement in developing and managing
water and related activities in the catchment is shown in Figure 4-19. More detail on these stakeholders is provided
below.
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Figure 4-21: Stakeholder groups interacting with Kyoga WMZ

4.6.2 Community groups

Water user groups, youth, women, and farmers were also identified as key stakeholders. These were included
in the first instance to ensure that the voices and interests of weak and vulnerable stakeholders are heard and
can influence the decision-making process. Secondly, public participation creates increased accountability for the
policy makers. Both of these outcomes enhance environmental governance. Furthermore, public participation
strengthens democratic institutions by reducing the ability of vested interests to misrepresent their interests as
those of the public at large.

Key stakeholders to include in developing and managing water and related activities in the catchment were
identified, Table 4-21: Key stakeholder groups identified in process of development of CMP. These stakeholders
were invited to the stakeholder forum meetings.
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Table 4-23: Key stakeholder groups identified in process of development of CMP

. Public and private NGOs and Civil Society )

Government Institutions .. . . Public
sector Organisations Organisations

Governmental Public and private sector | Organised groups Individuals in the
organisations with a organisations involved in specific catchment or region
direct interest in IWRM locations or issues in the | representing user groups
outcomes and/or that are catchment including with interest in water
able to provide support NGOs and community management

service organisations

« District officials in the 14 | - IUCN « UWASNET « Fishermen
districts . . s
+ Veritas « Soroti Catholic Diocese | - Farmer groups
« Ministry of Water & ) Integrated Development . o
. » Radio Kapchorwa — - Soroti Catholic Diocese
Environment (MWE) Organisation Inteqrated Devel ;
ntegrated Developmen
« Voice of Teso (SOCADIDO) J - P
« Department of Rural Organisation
water supply in MWE . Teso Broadcasting - Uganda Muslim (SOCADIDO)
. , Services (TBS Radio) Rural Development .
Ml!'ustry of Agriculture, Association (UMURDA) Uganda Muslim
Animal Industry and Rural Development
fisheries (MAAIF) — - WaterAid Association (UMURDA)
Directorate of Irrigation . )
+ HorizonT3000 « WaterAid
- Directorate of Fisheries
« German Technical + HorizonT3000
» Wetlands Management Cooperation (GIZ)

- German Technical
« SNV Cooperation (GIZ)

Directorate in MWE

« Directorate of Water
« Christian Actionto End |« SNV

Development (DWD)
Poverty (CATEP) hristi .
. Directorate of Water « Christian Action to End
« Temele Development Poverty (CATEP)
Resource Management o ization (TEMEDO)
rganization
(DWRM) 2 - Temele Development
. Ministry of Energy & « ACTED Organization (TEMEDO)
Mineral Development - Drop in the bucket « ACTED

(MEMD)
« Drop in the bucket

4.6.3 Stakeholder Issues’ mapping

From discussions with the stakeholders it was evident that measures are being taken to address water resources,
catchment management and livelihoods issues - by Government Departments, Districts, NGOs, and other
institutions. Various national and other large programmes provide support, but ground-level activities are being
undertaken at the district level. The following are examples of these:

« Every District has an active borehole rehabilitation and development scheme
« Some valley dams and tanks are being de-silted

« Piped water schemes are being installed

+ Tree planting/reforestation programmes were initiated

« There are some catchment rehabilitation projects (catchment or source protection) in place (riverbank
erosion, tree planting and contouring). These are all elements of catchment source protection

« Rainwater harvesting projects are being initiated
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« Every district reports its engagement in sensitisation and awareness raising

«  Water quality monitoring was addressed (although at very low level)

« The Department of Agriculture is engaged through the NAADS Programme in seeking to improve

agricultural production through improvements to crops, stock and farming methods.

An overview of the challenges and issues culminating from the spectrum of stakeholders with the causes and
consequences is detailed in Table 4-22: Issues arising from stakeholder interaction. These issues are later analysed

and options identified which translate into interventions within the catchment management plan.

Table 4-24: Issues arising from stakeholder interaction

Issue Causes Consequences
Soil erosion = Agricultural practices = Siltation
= Land degradation = Water quality
= Riverbank degradation = Flooding
= Deforestation = Wetland degradation
= QOvergrazing = Landslides
Population = |nadequate Family Planning Facilities = Pressure on available land (livelihoods,
growth = Improvement in Public Health - Lower encroachment, pollution)
Mortality Rate = |ncrease in needs for food, water, health
care, housing, technology and education
Rural / = Lack of infrastructure = Livelihoods
Sl;)g:;ticwater = Lack of maintenance = Health
Water quality = Soil erosion = Siltation
= Poor sanitation = Water supply
= Pollution = Health

Declining fish stocks

Flooding = Natural rainfall cycles = Displacement

= Upstream land degradation = Crop damage

= Siltation = Limited food security

= Deforestation
Drought = Natural seasonal rainfall cycles = Livelihoods

= Lack of preparedness = Limited food security
Climate change | = Global warming = Need for adaptation
Access to = Transport infrastructure = No markets
zzzf;/ess = Communications = Poverty

= Lack of electricity
Lack of = Education and information = Poor practice
awareness

Development
needs

Economic viability of population

Improved livelihood
Poverty alleviation

Institutional = (Capacity of institutions = Impact on development/service delivery
weakness = Limited knowledge base
Law = Capacity = Degradation of natural resources
enforcement

= Political will = Community instability
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Issue | Causes | Consequences

Water resource | ®= Weak hydro-meteorological data = Poor data / information

information network . o
= |naccurate yield estimation

= No monitoring

Sustainability = Lack of knowledge/information = Impact on quality of life
= Rural inequalities
= Resource imbalances

= Unsustainable technologies

A SWOT analysis Table 4-23: SWOT analysis table of the situation in Awoja Catchment was compiled on the basis of
the situation as understood for the Awoja Catchment. This analysis was informed by the input through participation
by stakeholders, the water resources assessment report as well as the social and environmental assessment.

Table 4-25: SWOT analysis table of the situation in Awoja Catchment

STRENGTHS WEAKNESSES

= Good rainfall = Highly erosive soils

= Available water = Transport infrastructure
= Suitable land for development | = Lack of electricity

= Wetlands = Very little development
= Extensive natural areas = No significant towns

= Rainfed cropping is possible = Distance to markets

= No significant dams
= Limited culture of payment for services

OPPORTUNITIES THREATS

= Hydropower (SHPs) = Population growth outstrips water provision

= Improved rainfed agriculture = Stock numbers exceeding carrying capacity of land

= [rrigated agriculture = Land degradation - soil erosion, deforestation, overgrazing
= Ecotourism = Variable climate - droughts and floods

= (Climate change
= Riverbank erosion
= Wetland encroachment

= Sjltation of wetlands

The following development and management options were distilled from the input gained by the stakeholders to
be further investigated and screened in the Options phase of the planning process.
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Table 4-26: Development and Management options identified by stakeholders

DEVELOPMENT
DEVELOPMENT
OPTIONS

Infrastructure
refurbishment

TO INCLUDE

= Rehabilitation of valley dams, valley
tanks, boreholes, pumps, pipelines and

canals

‘ PURPOSE

To secure original investment and to
optimise efficiency and use

Construction of valley
dams and tanks

Valley dams, valley tanks, stock
watering dams, reservoirs

Multipurpose

Piped water schemes

Diversions, pumps

Water to villages

Groundwater
development

Boreholes and pumps
Shallow wells

Spring protection
Artificial recharge

Domestic water

Emergency stock-watering

Rainwater harvesting

Household water tanks (concrete or
plastic)

Also on public buildings

Household water security

Sand Dams

Erosion control and water supply

Irrigation

Scheme irrigation (valley dams,
abstraction from lakes and rivers)
Homestead irrigation

Food security (seasonal droughts)

Small Hydro Power

Power supply

Aquaculture

Pond revitalization
Small farm aquaculture

Food security

Buffer zone set-asides

Riparian protection zones
Roadside protection zones

Source protection

Legislation and
enforcement

Water use (abstraction)
Wetlands protection
Waste discharge
Fisheries - BMUs
Buffer zone set asides
Sand mining
Environmental flows

Source protection and utilisation

Sustainable land
management
programme

Catchment rehabilitation
Wetland utilisation
Riverbank stabilisation

Guidelines for sustainable land
management

Reforestation and grazing
management (stand-alone options)

Source protection

Soil and water conservation

Reforestation
programme

Protection of sensitive areas
Agro-forestry

Reforestation programmes
Woodlots

Source protection

Energy source

Sanitation systems

Awareness/ sanitation culture
Eco and composting toilets
Storm water retention

Waste discharge management

Water quality and health
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DEVELOPMENT
OPTIONS

Energy supply
(in addition to SHPs)

TO INCLUDE

Alternative energy sources

Energy efficiency (e.g. stoves)

PURPOSE

Water use efficiency

Repairs to infrastructure
Irrigation systems

Controls over water use

This is a baseline activity.

Awareness raising

Sensitisation programmes

Sanitation

Sustainable land management
Deforestation

Wetlands

Over-grazing

etc

Flood management
and preparedness

Early warning systems
Flood preparedness plans
Disaster management planning

Flood protection

Cattle keeping
practices

Determine carrying capacity
Design grazing programmes
Animal improvement

Stock watering

Source protection including wetlands

Extension services
(information and
training)

Water use efficiency

Sustainable land management and
reforestation

Agronomic practice
Crop improvement
Rangeland utilisation

Monitoring

Climate and streamflow

Water quality

Knowledge base

Institutional capacity
building

Staff, logistics, equipment

Training/guidelines/handbooks
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5. VISION, OBJECTIVES AND
ANALYSIS OF OPTIONS

5.1 Principles Guiding Development

Development based on growth is a workable paradigm where there is room for growth. It has become apparent
that unchecked growth becomes unsustainable and limits to growth need to be identified in this new paradigm.
This applies both globally and to the Awoja Catchment. Resolving immediate demands does not resolve the
future. Rather than encouraging yet further expansion in the demand for resources, development should aim at
stability and harmony in utilisation of all that the environment has to offer..

« Stability brings Sustainability. Projects reliant on continuous growth are by definition not sustainable.
« Resources are finite and this limits the number of people that can live off natural resources.
- Limits to growth are set by carrying capacity and sustainable utilisation.

« Infrastructure is not sustainable without long-term maintenance.

+ Infrastructure that is not maintained brings problems, worry, and risk - and little benefit. Kokuwam Valley
Dam on the Namalu River in Nakapiripirit is an example.

« The root causes of soil erosion must be addressed.
« Food security can be enhanced by innovation and technology.
« Legislation is of little value without enforcement.

« Along-term perspective is required.

5.2 CatchmentlIssues

During the stakeholder workshop in Soroti on the 18th July 2013, the stakeholders listed and prioritised the most
important issues regarding the water resources in their districts. The results are shown in Table 5-1. Other issues,
which were not prioritised, but stated by the stakeholders are added in the table.

Table 5-1: Issues prioritised by stakeholders (Soroti Workshop, 18 July 2013)

D ee 0 D 5 edea gora apa A of

1 Deforestation Deforestation Flooding Food insecurity

2 Soil erosion Soil erosion and High population growth | Lack of awareness /
siltation rate Attitude change

3 Floods Droughts, floods Limited tree coverage/ | Encroachment
and landslides Deforestation a. Deforestation

b. Land reclamation

¢. Charcoal burning,
commercialisation

d. Bush burning

4 Shortage of energy Riverbank Wetlands degradation Inadequate water
degradation resource information
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Bukwo, Kween, Sironko, Bukedea, Kumi, Ngora, Napak, Amudat,

Priori . . s ..
lority Kapchorwa Bulambuli and Katakwi Nakapiripirit
5 Lack of awareness Regulation and Poor agronomic Insecurity
on environmental enforcement practices
management
6 Overgrazing Limited awareness Floods / Droughts

Additional issues listed but not prioritised by stakeholders

Landlessness »
e. Traditional cultural

growth of short term
crops

a. Siltation a. Institutional a. Soil erosion a. Lack of alternative
b. Drought capacity b. Overgrazing energy sources
c. Population ¢. Domestic water

d. Water Pollution supply

e. Poverty d. Water for production

f.

g.

Weak institutional
regulation and

enforcement
f. Customary land

h. Low safe water T

coverage and
poor sanitation

In order to sort and classify the issues and provide an additional perspective, they are put into categories or
themes Table 5-2. Additionally, they are linked to their respective strategic implications and first possible measures
to mitigate issues that are identified including suggestions from the stakeholders. Thus, this prepares/provides the
path to develop options to address the issues.

Table 5-2: Issues, strategic implications, and possible measures

Climate related issues
Issues ‘ Strategic Implications ‘ Possible measures
Drought hazard = Starvation - especially in the | = Irrigation schemes and irrigation technologies

cattle corridor. (especially pump technology)
= Food security = Small-scale irrigation
= Stock watering dams, especially their density

= Improvement of monitoring networks

Flood hazard = Flood damage, loss of crops, | ®= Review of the reasons for increased flooding
property, lives = Flood warning systems
= River protection works

= Improvement of monitoring networks

Landslides = Loss of life, land, crops, = Land use planning. Comprehensive and integrated
infrastructure reforestation and rehabilitation, Implementation of

Sustainable Land Management Programme

= Erosion . T N
= Establishment of siltation monitoring system for

future planning
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Catchment Management

Strategic Implications

Possible measures

Soil erosion

= Siltation of lakes

= Deterioration of water
quality

= Flooding

= Land use planning
= Reforestation

= Protection

= Rehabilitation

= Field management (contouring, buffer zones for
river banks and roads)

= River bank protection
= Road drainage

= Grazing strategies

Deforestation

= Global warming
= Soil erosion

= Fewer resources for
future use

= Demarcation of rehabilitation zones
= Reforestation

= Projects to reduce demand (for charcoal, building,
firewood - including energy efficient stoves and
alternative sources of energy)

Riverbank erosion

= Flooding

= Soil loss

= Buffer zone policy

Grazing

= Loss of vegetation cover

Maintenance of
infrastructure

= Infrastructure lifespan is
shortened

= Management

= Capacity building

Wetlands (Environmental Services)

Issues | Strategic Implications | Possible measures

= Siltation
= Degradation
= Flooding

= Encroachment and
exploitation

= Rice growingin
seasonal wetlands
and consequent
vulnerability to flooding

= Wetlands lose their
ecological functionality
- Loss of ability to filter
water to lakes

= Displacement of people
and loss of crops

= Framework Management Plan for Awoja Wetland
System

= Support to Wetlands Rehabilitation and
Management Programme.

= Monitoring of wetlands conditions and
functionality and impacts of upstream
management

= Conversion of paddy rice to upland rice varieties.

= Implementation of controls for over grazing and
encroachment (by-laws)

Providing Water to People

Issues | Strategic Implications | Possible measures

= 90% of the population
does not have ready
access to clean, potable
water

= Very few people
have water to put to
productive use

= Poor quality water due
to upstream soil erosion
and upstream and local
pollution (especially
faecal pollution)

= Health, water for
productive use
(subsistence and
economy)

= Vulnerability to drought
- food security

= Water needs treatment
- but there are few
treatment facilities.
Silt fills dams and
clogs wetlands. Pumps
breakdown due to silt.

= Dams (large, small, multipurpose, valley dams and
tanks)

= Piped water supply

= Boreholes

= Rainwater harvesting

= Shallow wells and springs
= Water quality monitoring.

= Implementation of comprehensive land
management programmes

= Guidelines and plans for rainwater harvesting
(roof water tanks and larger underground tanks)
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Agriculture - Irrigated and Rainfed

Issues

= |rrigation schemes
not maintained

= No storage dams

= Difficulty in accessing
water

= Distance and access
to markets

= Valley dams non-
functional

= Limited use of
groundwater

| Strategic Implications

= Opportunity cost and wasted
investment
= Dry season shortages

be used

product be sold?

= Water may be available but cannot

= Even if water is available — can the

| Possible measures

= Maintenance, planning and funding
= Matching of dams to need

= Introduction of technologies that can be

= Refurbishment of roads

= Sustainability plans

used by small farmers (e.g. treadle pumps)

= Dependence on
rainfed agriculture

= No rainfed cash
crops such as cotton
or tobacco have
been introduced or
promoted

= Rice, an important
cash crop, is planted
in the wetlands

= Requires systems focused on
rainfed crops

= Little opportunity for large scale
commercial development unless
rainfall reliably supports high
value crops

= Wetland degradation due to rice
planting

= Crop selection, seed selection

= Management of the land to optimise
rainfall and soil moisture

= Shift to upland rice cultivars
= Subsidies - including seeds and fertiliser

= Assurance of agricultural extension
workers

Cattle Keeping
Issues

Overgrazing

| Strategic Implications

in soil loss
= Damage to wetlands
= Poor quality livestock

= |oss of vegetation cover, resulting

| Possible measures
= Stock enumeration

= Determination of carrying capacities of
different land types

= Revision of grazing strategies

Conflict with
conservation

= Less land for people and animals

= Revision of conservation policies
= Negotiations regarding encroachments

Cattle corridor -
nomadic nature of
cattle keepers

= Difficult to provide services.
Need to accommodate these
differences.

Aquaculture
Issues

Decline of fish stocks

‘ Strategic Implications

= |Loss of income
= Food security.

‘ Possible measures

= Resource ma nagement

Marketing

= Economic value of the resource.

and access to information)

= Improvements to infrastructure (transport

Hydro-Electric Power
Issues

Shortage of energy
(supply and
distribution)

| Strategic Implications

= Fatal flaw for development:
Inability to run irrigation pumps,
cold chains.

| Possible measures

= Hydropower installations; Multipurpose
dams that provide power.

= |nvestigation into alternative pumping
technologies (small-scale irrigation)

= Promote alternative energy (solar).

= Energy efficient technologies.
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Institutional

Lack of capacity

Strategic Implications

= Limited ability to implement
programmes

Possible measures

= Capacity building at all levels of planning

and action

Training and capacity building in NGOs

Lack of knowledge
and understanding
of impacts of day-to-
day livelihoods on the
landscape

= Environmental degradation as a
consequence of human behaviour
that could be mitigated.

Awareness raising

Failure to maintain
infrastructure

= Wasted investment

= Failed projects

Maintenance planning and budget
provision must accompany all
development plans

Entrenchment of principles of
maintenance and assurance that this

requirement becomes policy and thence

practice

Management
Issues

Enforcement of
legislation

| Strategic Implications

= Without enforcement legislation
becomes meaningless.

= Many important issues have
already been addressed in
legislation

| Possible measures

= Include legislation in awareness raising

and create a culture of adherence to
legislation.

Government support for enforcement

Law enforcement

Lack of infrastructure
and maintenance

= Loss of functionality
= Opportunity cost
= Wasted investment

= Project failures

Participatory engagement in the
development of programmes

Funding must include a maintenance plan

Awareness raising

Capacity building in respective
maintenance

Lack of capacity = Failure to implement plans Training
Development of guidelines
Lack of finance = Inability to implement plans Fund-raising

Proposal writing

Practical, reasonably and visibly
sustainable plans

Poor monitoring

= Without monitoring there can be
no management

Develop M&E Programme
Prioritise monitoring activities

Training

5.2.1 Analysis of Issues

These issues and first possible measures can be embedded into a wider context clarifying the broader situation in
the Awoja Catchment. An analysis of the strengths, weaknesses, opportunities and threats (SWOT) of the Awoja
Catchment Table 5-3 gives a comprehensive picture. The threats are at the same time driving factors for the state
of the water resources and the situation in which the population has to earn its livelihoods.
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Table 5-3: Catchment SWOT Analysis

STRENGTHS

Available water (surface water and
groundwater)

Favourable climate

Suitable land

Willing farmers

Extensive wetlands
Extensive natural areas
Rainfed cropping is possible

Good environmental legislation

WEAKNESSES

High levels of poverty

Erosive soils

Poor transport infrastructure

Lack of electricity

Very little development/weak infrastructure
No significant towns

Distance to markets

No significant dams/no obvious dam sites
Lack of maintenance of infrastructure
Non-payment for services

Poor enforcement

Very limited monitoring; no data for planning

OPPORTUNITIES

Hydropower potential (SHPs)

Surface and groundwater development
Irrigation potential

Ecotourism

Catchment regeneration

Reforestation

Utilisation of lakes

Aquaculture

THREATS

Population growth outstrips water provision and
food production

Variable climate — droughts and floods
Climate change

Land degradation - soil erosion, deforestation,
overgrazing

Riverbank erosion
Wetland encroachment
Siltation of wetlands and rivers

Degradation of the water quality

5.3.1 Vision

5.3 Vision and strategic objectives

To develop a common direction and understanding for a sustainable, integrated management and development
of Awoja for the socio-economic benefit of its people and its environment in light of the current situation, a vision
for the catchment and strategic objectives in support of the vision were developed by working groups of the
participants at the stakeholder workshop in Soroti on 18th July 2013. The process took into account the issues,
strategic implications and catchment driving factors.

The vision for the Kyoga WMZ had earlier been formulated (NELSAP, 2012) and is included here to ensure
synchronisation with the catchment vision. The WMZ vision is:

Vision for the Kyoga WMZ

To ensure that by 2035, water resources development and management investments in the
Lake Kyoga basin are integrated and optimised across a wide range of economic sectors

leading to poverty reduction and improved livelihoods.
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The proposed visions from the Awoja stakeholder workshop groups were:

1. Ahealthy, wealthy community in a secure and sustainable environment by 2040

2. A catchment with adequate water and environmental resources for socio-economic needs of present
and future generations

3. A productive, healthy and sustainably utilised Awoja Catchment Area; and

4. Adignified community living in a sustainable ecosystem.

Bringing the key elements of all of the above visions together encapsulated the following catchment vision:

Awoja Catchment Vision

Sustainably manage and utilise the water resources and related sources of the Awoja
catchment by 2040.

5.3.2 Strategic Objectives

To achieve the above vision the objectives put forward by the Awoja Catchment representatives at the stakeholder
workshop of 18th July 2013 in Soroti were as follows:

To meet community needs for water and food security:

1. To provide safe and clean water
2. Toimprove on productivity and production for food security

3. To promote water harvesting technologies.

And to ensure the sustainable capacity of the Awoja Catchment to provide for these needs by:

4. Promoting sustainable use of Awoja’s wetlands
5. Promoting soil and water conservation practices

6. Promoting mitigation measures for drought and floods

7. Increasing forest cover in the catchment.

And to engage with both government and community in implementing the following strategies:
8. Building the capacity of stakeholders in integrated water resource management
9. Promoting manageable family sizes
10. Promoting community awareness on environmental management
11. Providing alternative sources of energy so as to protect the environment
12. Enforcing existing policy regulations

13. Revitalising institutional capacities
14. Peace building and conflict resolution among communities.

With approaches to include:

- Creating opportunities for alternatives; lobbying and advocacy

« Introducing modern agricultural technologies and techniques in the catchment.

The management and development of water resources must be of benefit to the improvement of the socio-
economic development of the catchment in a sustainable manner now and in the future. Although energy was
not highlighted specifically by stakeholders, the consequences such as deforestation necessitated the inclusion
of energy needs in the strategic objectives. This improvement of benefits and service delivery through IWRM
provides broad strategic catchment objectives.
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The strategic catchment objectives proposed by stakeholders were synthesised, encapsulating the key elements,
and refined to generate four strategic objectives for the Awoja Catchment, Table 5-4.

Table 5-4: Strategic objectives of the Awoja Catchment

1. Catchment Protection and Conservation:
To protect and restore the catchment for sustainable delivery of goods and services
2. Development for Socio-Economic Growth:

To develop water resources for socio-economic growth through meeting community needs for
water, energy, and food security

3. Mitigation and Adaptation:
To mitigate and adapt to the impacts of droughts, floods, and landslides
4. Social and Institutional Development:

To optimise catchment resources through capacity building, awareness, policy enforcement and
institutional coordination

Both the vision and the objectives for the Awoja Catchment were discussed and validated in the stakeholder
workshop on 14th- 15th May 2014.

5.4 Identification of potential options

Options are possible measures/interventions used to address (a) given issue(s) or problem(s) in a catchment, and
they can be management and development in nature.

It is fundamental to the catchment planning process that options derived from the catchment issues for the
sustainable development of the catchment are in line with its vision and objectives.

A range of potential options to consider in the catchment plan was collated from stakeholder interviews,
workshops, Awoja CMP supporting assessments, literature as well as the Terms of Reference for the development
of the Awoja CMP. This long-list of options included a number of specific development options put forward by
stakeholders. Stakeholder preferences noted during the stakeholder engagement undertaken in the selection of
districts and sub-counties within the catchment were also added to the long list.

Many actions are already being undertaken to address water resource, catchment management and livelihood
issues — by Government departments, districts, NGOs, and other institutions. Others are planned by various
institutions and/or organisations. Thus, the Framework Management Plan for the Awoja Wetlands System as well
as the National Faecal Sludge Assessment for Small Towns in Uganda by the World Bank have been considered.
Some activities were added to the long list of options.

Following careful evaluation of the potential options in the ‘long list’ in light of the catchment vision and
objectives as well as practical considerations, the long-list of options was condensed into a more manageable list
for screening and evaluation, the so-called ‘short-list’ taking into account needs, practicality and viability. These
potential options were arranged according to the strategic objectives of the Awoja catchment, Table 5-5.
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Table 5-5: Management and Investment Options

No | 1. Catchment Protection and Conservation

1.1 | Sustainable land and environmental management

1.2 | Reforestation

1.3 | Lakes and Wetlands management

1.4 | Buffer zone set-asides

2. Development for Socio-Economic Growth

2.1 | Sanitation systems

2.2 | Refurbishment of infrastructure

2.3 | Piped water schemes (Surface water)

2.4 | Groundwater development

2.5 | Rainwater harvesting (Roof water tanks and roof catchments)
2.6 | Sand dams
2.7 | Dams

a. Small stock watering dams

b. Valley dams and tanks

c. Large dams

2.8 | Enhancement of irrigation

2.9 | Water use efficiency

2.10 | Small hydropower

2.11 | Alternative energy supply

2.12 | Aquaculture

2.13 [ Socio-economic strengthening

3. Floods, Droughts and Landslides Mitigation and Adaptation

3.1 | Flood management and preparedness for floods

3.2 | Construction of infrastructure for flood control

3.3 | Cattle keeping practices

3.4 | Climate Smart Fisheries and Aquaculture development

3.5 | Greenhouse Gas Monitoring

4, Social and Institutional Development

4.1 | Monitoring

4.2 | Extension services (information and training)

4.3 | Awareness raising

4.4 | Institutional capacity building

4.5 | Legislation and enforcement

4.6 | Governance and framework management plans

4.7 | Risk management

Since the options are very broad and general, sub-options (implementation actions) were identified which are
specific, suitable and tailored to the different areas in Awoja and contribute to achieve the objectives. They are
described in Table 5-6: Catchment Protection and Conservation Options to Table 5-9: Social and Institutional
Development Options grouped according to the catchment objectives and options as shown in Table 5-5:
Management and Investment Options. For each sub-option, the catchment functions are described, followed by
the specific actions identified for each option.
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Table 5-6: Catchment Protection and Conservation Options

1.1 Sustainable Land and Environmental Management

Constructing the building blocks for a catchment-wide soil and water conservation programme. Building blocks
includeestablishinganalliance oflocal, national,and international soiland water conservation organisations that
can offer support. Catchment protection, soil and water conservation and sustainable land and environmental
management are almost synonymous terms, with Sustainable Land and Environmental Management best
embracing the approach of a landholder-driven movement towards responsible management aimed at both
protecting the environment and improving productivity. From this common understanding the next task is to
develop an appropriate set of principles for sustainable land and environmental management, guidelines and
practices.

Implementation of a comprehensive integrated catchment management project directed at both source
protection and improved farm production over the planning period. Although principally landholder driven
this will require significant state support in training, farm planning support, conservation works, tree planting
and managing protection zones. The identified sub-options are:

1.1.1 The preparation and dissemination of a comprehensive Sustainable Land Management manual
providing th e technological approaches tailored for the Awoja Catchment and Kyoga WMZ.

1.1.2 Design and pilot of individual farms according to sustainable land and environmental management
principles. Layout to include contouring, drain and waterway layout and improvements, road design,
runoff management, woodlot and agroforestry planning.

1.1.3 Identification and regular (annual) eradication of floating islands / invasive alien plants.

1.1.4 Development of a fire risk, fire control and fire protection plan with controlled burning where required
for grazing and biodiversity management.

1.1.5 Riverbank protection and stabilisation - gabions, management of cattle access points, protection of
riparian vegetation.

1.1.6 Rehabilitation of degraded landscapes through construction of check dams, demi-lunes, swales, brush
packs and stone packs and fanya juu etc.

1.1.7 On-farm rainwater harvesting - channeling of overland flow and excess runoff into underground storage
tanks for household water excluding drinking and irrigation.

1.1.8 Ecological water requirements: revisiting legislation and catchment assessment.

1.1.8.1 Introduction of improved farming practices.

1.1.9 Build the capacity on conservation methods, especially for wetlands.

1.1.10 Monitoring the impacts of sustainable land management in terms of improved farming practices
(individual benefit) and downstream water management.

1.1.11 Develop and implement climate change awareness creation strategy addressing sustainable land and
environment management

1.1.12 Promote climate change planning across and among sectors at catchment and sub-catchment levels.

1.1.13 Promote climate smart integrated landscape management approaches

1.1.14 Promote uptake of disaster risk reduction and climate change tools for joint planning and
implementation of sustainable land and environment technologies and practices at all levels.

1.1.15 Build capacity of land and environment users by supporting them in land suitability mapping, land
use and farm planning, soil health improvement and soil & water conservation activities in micro and
macro watersheds.
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1.2 Reforestation

Establish a catchment team responsible for forest protection, re-establishment and management. Create
awareness relating to the sustainable management and utilisation of remaining wood resources. Demarcate
vulnerable areas for protection and suitable areas to promote woodlots and small plantations, including riparian
and roadside buffer zones. Develop and implement forestry management plans for surviving resources.

1.2.1 Provide routine training (forestry handbook) to CMCs, forest management, land care and agricultural
managers.

1.2.2 Establish nurseries for provision of seedlings and establish distribution, training and management
systems - pilot projects.

1.2.3 Support the implementation of a Reforestation Programme aimed at restoring lost woodland and at
establishing woodlots to reduce the pressure on natural forest. Link to agroforestry and sustainable
land and environmental management.

1.2.4 Plant trees in degraded areas.

1.2.5 Promote woodlots and suitable climate smart agroforestry systems.

1.2.6 Promote use of practices for managed regeneration of trees to increase tree cover in degraded
catchment and sub-catchment areas.

1.2.7 Establish Community forest management groups

1.2.8 Promote forest law enforcement and governance

1.2.9 Strengthen forest institutions responsible for forest management and development.

1.3 Lakes and Wetlands managemen

Promote the guidelines on optimal utilisation of wetlands compiled by the Wetlands Department and
implement the Framework Management Plan for Awoja Wetland System. Assemble information on the socio-
economic and ecological values of Awoja’s wetlands and use this knowledge in promoting awareness and the
protection of wetlands. Monitor compliance with wetlands policy and legislation. Wetlands need to be very
precisely mapped and zoned for protection and management purposes. Wetland Management and Action
Plans must be implemented, potentially including putting enabling or supplementary legislation in place.

1.3.1 Regular updating of district wetland inventories by districts.

1.3.2 Updating of demarcated protection zones and acceptable utilisation of wetlands, producing GIS maps of
wetlands at various levels.

1.3.3 Study for the economic valuation of wetland resources and disseminate the results.

1.3.4 Restoration of vital (unique) critical (subject to on-going degradation) wetlands.

1.3.5 Implement wetland management/action plans.

1.3.6 Enhance wetlands and lake systems through integrated watershed management

1.3.7 Promote payment for ecosystem services for enhanced ecosystem management and benefits.

1.4 Buffer zone set-asides

Prepare policy for roadside buffer zones, adopt and implement it. Identify all important catchment rivers re-
quiring riparian buffer zones and implement existing protection policy. Map roadside buffer zones and imple-
ment protection policy.

1.4.1 Mapping and demarcation of riparian and roadside protection zones and identify and implement source
protection measures. Zone widths should be flexible to accommodate different physical and social eco-
nomic circumstances and require independent mapping. Roadside protection zones can be allocated a
set width and do not require mapping.

1.4.2 ldentify and protect fragile ecosystems including steep slopes, river banks, fish breeding areas and wet-
lands.

Table 5-7: Catchment Protection and Conservation Options

2.1 Sanitation Systems

Build internal expertise in approaches to sanitation. Support local government in identifying the need for new
sanitation or waste water treatment works. Monitor functionality of existing works. Assist local government
with planning and implement improved sanitation facilities for public facilities and meeting places - e.g.
new ferry landing places constructed on Lake Bisina and Lake Opeta and village trading areas.
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2.1.1 Improve sanitation technology, support building materials and implement activities.

2.1.2 Improve faecal sludge management (collection, transportation, treatment, and re-use) through
clustering of small towns (Kumi, Sironko, Kapchorwa, Nakapiripirit)

2.1.3 Develop & implement green management plans for business model innovations.
2.1.4 Undertake carbon stock assessment

2.2 Refurbishment of Infrastructure

Situation assessment audit, preparation of an inventory and evaluation of need, cost and benefit of
refurbishment. Prioritise infrastructure rehabilitation programmes and work with responsible authorities.

2.2.2 Refurbishment of valley dams and valley tanks.

2.2.3 Refurbishment of springs, boreholes, pumps, hand pumps and piped systems.

2.2.4 Rehabilitation of those irrigation schemes where economically and socially justifiable. Bunamono and
Labori (Soroti) schemes identified.

2.3 Piped water schemes (Surface water)

Through situation assessments ensure that responsible authorities effect efficient operation and management
of piped water supply schemes. Identify feasible and necessary water supply projects.

2.3.1 Design and construction of River Agu scheme to supply Kumi and surrounds - water and wastewater
works.

2.3.2 Soroti treatment and distribution - expand in stages.

2.3.3 Identification, design and construction of further piped water schemes for growing towns and villages at
regional growth centres, including supply to larger industries.

2.4 Groundwater development

Develop approaches, guidelines and standards for groundwater development for Awoja. Minimum standards
are required for borehole casings, pumps and monitoring systems. Review situation with regard to existing
groundwater infrastructure, functionality, groundwater quality and use. The WMZ will require a catchment
groundwater database to include borehole data, water levels, quality and yields and Awoja data can be used
to pilot and populate this.

2.4.1 Feasibility studies of availability and supply for prioritised towns and settlements.

2.4.2 Design and construction of groundwater schemes for towns / settlements.

2.4.3 Groundwater schemes / boreholes for domestic and livestock supply - evaluation, design and construc-
tion (focus on Districts 1, 2 and 14).

2.5 Rainwater harvesting - (Roof water tanks and roof catchments)

Introduce appropriate low-cost rainwater harvesting technologies to harvest and store water for multiple use
during dry seasons. Local government and NGOs to be made aware of the importance and value of rainwater
harvesting as water supply technology.

2.5.1 Provision of subsidised rainwater tanks to willing buyers. Implementation should be based on a cost-
sharing mechanism.

2.6 Sand dams

Facilitate the introduction of sand dams in the drier districts of Awoja (e.g. Nakapiripirit, Amudat, and Napak).
Undertake needs identification for location of sand dams and associated abstraction facilities. Prioritise
projects together with implementing agencies.

2.6.1 Feasibility studies and design of prioritised sand dams. Construction with cooperation and input from
local communities.

2.7 Dams (Small stock watering dams, valley dams and tanks, large dams)

Facilitate the identification, evaluation and construction of dams, either for stock watering or for domestic/

industrial water supply. This could range from small stock watering dams, valley dams, valley tanks or multi-
purpose dams.

2.7.1 Needs identification for location and type of dams and associated abstraction facilities.

2.7.2 Feasibility and design of prioritised dams for stock watering and human needs. Construction with coop-
eration and input from local communities.
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2.8 Enhancement of irrigation
MWE to assess the allocable volumes of water for each river system and manage with permit system.

The CMC / WMZ must promote best management practices amongst irrigators to prioritise catchment
protection (Sustainable land and environmental management) to reduce erosion. Provide guidelines so that all
irrigation farms, especially those on slopes, are designed to sustainable land and environmental management
principles (maximising infiltration and minimising runoff) thus optimising the benefits of rainfall.

2.8.1 Provide farmers with appropriate technologies for the abstraction of water from rivers and shallow bore-
holes. This would include facilitating access to treadle pumps and small motorised pumps and the con-
struction of small diversion weirs. Prioritise the drier areas of Kapchorwa and Kween on the leeward side
of Mount Elgon, Karamoja, and Teso.

2.8.2 Enhancement of rainfed agriculture.

2.8.3 New irrigation schemes: undertake feasibility studies of identified areas.

2.8.4 Construction of new irrigation schemes: Improved (seasonal) Wetland Schemes.

2.8.5 Construction of new irrigation schemes: Low-power pumped schemes that utilise water from nearby riv-
ers, swamps and lakes.

2.8.6 Construction of new irrigation schemes: Simple gravity-fed schemes

2.8.7 Construction of new irrigation schemes: Type A Formal Irrigation.

2.8.8 Construction of new irrigation schemes: Type B Formal Irrigation.

2.9 Water use efficiency

Provide water efficiency targets. Promoting changes in crops or cropping patterns. Review losses in transference
of water (leaking pipes, canals, off-channel dams) and highlight the need for repairs by responsible authorities.
Target irrigation schemes for efficiency of use. Include a water use efficiency requirement as a condition for
new or renewed water allocations.

2.9.1 Water efficiency evaluation and recommendations (such as promoting changes in crops or cropping
patterns, improving efficiency or water deficit management).

2.10 Small hydropower

Determine status and progress with feasibility studies of small-scale hydropower schemes and make all
information available.

2.10.1 Investment and implementation in hydropower installations and grid distribution.

2.11 Alternative energy supply and energy efficiency
Promote the planting of woodlots for fuelwood (forestry and agroforestry).

2.11.1 Promote additional and alternative sources of energy including low cost solar panels to be used for LED
lighting, radios, and cell phones.

2.11.2 Promote use of energy efficient woodstoves by making the technology readily available.

2.12 Aquaculture

Determine the extent of aquaculture practice — both past and present, and determine reasons for the decline
in fish farming. Identify additional areas where aquaculture can profitably be implemented. Provide farmers/
communities with guidelines on aquaculture through the extension process.

2.12.1 Develop a manual on aquaculture techniques (building on available material).

2.12.2 Assist farmers with the rehabilitation of viable aquaculture ponds and in the construction of new ponds
- allowance made for a pilot.

2.12.3 Train and assist farmers on the appropriate fishing techniques and equipment as well as the protection
of breeding grounds
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Table 5-8: Floods and Droughts Mitigation options

3.1 Flood management and preparedness for floods
Raise awareness of all residents of flood prone areas of the risk of flooding.

3.1.1 Demarcate areas considered unsafe for habitation or other use and warn inhabitants.

3.1.2 Development of an early flood warning system.

3.1.3 Development/Compilation of a hazard/risk map for landslides/sedimentation/floods.

3.2 Construction of infrastructure for flood control

Develop an implementation policy on the use of levees or embankments to prevent the flooding of wetlands.
It is recommended that levees be disallowed except in situations where existing development and the
potential loss of life renders this imperative.

3.2.1 Plan and implement flood retention structures with cooperation and input from local communities.

3.2.2 Planand construct levees in areas where this can have optimal benefit with minimal disadvantage to users
further downstream, with cooperation and input from local communities.

3.2.3 Assess structures within flood prone areas (roads, bridges, culverts) and their resistance to flooding. Then
strengthen roads, bridges and culverts for better flood resistance and ensure that escape routes are not
cut off.

3.3 Cattle keeping practices

Review drought hazards for stock farming, taking note of good land management strategies currently adopted
by cattle farmers in dealing with droughts and promoting it among stock farmers.

3.3.1 Determine current stocking rates and assess carrying capacity of all districts. Develop a plan to keep the
numbers of animals within the theoretical limits of carrying capacity.

3.3.2 Livestock improvement programme.

3.3.3 Promote dairy farming.

Table 5-9: Social and Institutional Development Options

4.1 Monitoring

Establish strong principles regarding the importance of monitoring and ensure that long-term funding is
available to maintain a monitoring programme. Review existing water quantity and quality monitoring sites,
their functionality, and how data is being captured, transferred, checked, stored and reported. A data base and
data management system must be built at WMZ level.

4.1.1 Monitoring stations must be maintained and regularly calibrated. Gauge readers need to be trained and
check mechanisms introduced to ensure stability and consistency in data.

4.1.2 Expand, rehabilitate and improve the water quality, evaporation, rainfall, groundwater and stream flow
monitoring network systems and lake and wetland water-level monitoring gauges. Implement sedimen-
tation monitoring.

4.1.3 Monitor surface and groundwater use and levels to prevent over-exploitation.

4.2 Extension services (information and training)

Identify the needs of extension service providers, improve the quality of their work by training extension ser-
vice providers, and developing support material.

4.2.1 Train a committed cadre of extension service providers to render inter-disciplinary, integrated extension
service including CMCs, CBOs etc.

4.2.2 Develop support materials for use by extension officers (building on currently available material).
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4.3 Awareness raising

Assess current awareness raising initiatives and synergies between projects and institutions. Raise awareness of
key stakeholders and the public on an ongoing basis. A range of awareness raising/stakeholder engagement
required.

4.3.1 Develop training guidelines and awareness raising materials (building on currently available material).

4.3.2 Introduction of a community radio programme dedicated to environmental matters.

4.3.3 Sanitation project. Demonstration of ecosan and other sanitation systems. Provision of appropriate
designs and training in construction. Support with provision of materials.

4.3.4 Implement demonstration projects - schools, model farms etc. (capital costed elsewhere).

4.3.5 Introduction of awareness raising programmes in schools.

4.4 Institutional capacity building

Review capacity and capacity constraints amongst relevant institutions. Build internal capacity through inter-
action and training.

44.1 Import expertise in the development of technology guidelines, training and other approaches.

4.4.2 Enhance and strengthen the capacity of BMUs.

4.4.3 Enhance and strengthen the capacity of rice grower associations.

4.5 Legislation and enforcement

Optimise awareness raising to minimise need for enforcement. Create a culture of people based land man-
agement and ‘peer pressure enforcement’ through awareness, a common vision and through reasonable
action by authority.

4.5.1 Strengthen enforcement bodies with capacity, following identification of enforcement areas with the
biggest needs. Develop specific tasks and roles for law enforcement but with recognition of IWRM and
crosscutting responsibilities. Enforcement bodies should be trained in teaching corrective practices.

5.5 Evaluation of Shortlisted Options

Investment schemes should be evaluated in terms of their technical features and likely feasibility, estimated cost,
reduction of risk, socio-economic and environmental considerations and other benefits and impacts, to at least a
minimum base of information.

5.5.1 Off-Line Screening of Options

The management and development options, one with which all stakeholders could engage, need to be prioritised
since some play a much more important role for the development and protection of the catchment than others
and not all the options can be implemented at the same time. Furthermore, some options need to be piloted in
order to evaluate their success and impact before the activity will be transferred to other areas of the catchment.
Additionally, the different sub-catchments or districts have different needs and, therefore, different priorities. For
this reason, an off-line screening tool was developed for the prioritisation of options. It provides a mechanism
for the screening of options by the selection of weights against social, environmental, and economic screening
criteria. In this regard, a scoring process was developed and the scores were allocated to different options.

However, the scores remain subjective, but in presence of good information about the options together with
knowledgeable people applying the criteria, results become less subjective. This leads to an informed opinion on
options, based on best understanding of the water resource situation and the social, environmental and economic
circumstances prevailing.

Options are evaluated against a defined set of criteria, based on available information, which reflect the vision and
objectives of the Awoja Catchment. During this process discussions and consensus are important means to avoid
unreasonable subjectivity and strengthen transparency. The developed screening criteria and the respective
associated scores are shown in Table 5-10.
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Table 5-10: Screening criteria and impacts of the scores

Criterion | Impact Score
) Addresses one issue 1
1 gg’::)arlll I[ZEEEES Addresses 2 - 3 issues 3
Addresses more than 3 issues 5
) Low 1
2 |Importanceof e[ 3
High 5
Low 1
3 [ Social Benefit Medium 3
High 5
Low 1
4 | Economic benefit Medium 3
High 5
) High negative impact -5
5 I(E_r\;\él)ronmental cost Minimal negative impact -3
No impact 0
) No impact
6 I(E:\\//;onmental e Minimal positive impact
High positive impact
Opportunity costs Very high -3
(if any) (i.g. loss of High 2
7 | opportunity to others —
as consequence of the | Limited i
development) None 0
Very difficult -3
g | Ease of implementation Difficult -2
(physical feasibility) Feasible / possible
Very feasible
Prohibitive -5
Very expensive -3
9 | Cost/ affordability Expensive -1
Reasonably affordable
Very affordable
None / inadequate -3
Weak -2
10 | Capacity to implement | Capacity to be built / recruited -1
Limited capacity 1
Good - available 3
Consequences of failure None. Issue(s) will resolve naturally over time -3
11 | to implement (reflect Issue(s) increase but remain at same relative scale 0
urgency of action) Escalation of issue(s) 3
Definite long-term sustainability 5
Sustainable 3
12 | Sustainability Uncertain - it depends 0
Short-term only -3
Most unlikely -5
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The off-line criteria are mapped to the catchment objectives as indicated in Table 5-11: Off-line criteria
mapped to the catchment objectives

1 Note that some off-line criteria have been mapped against more than one objective. This shows that the criteria
address all catchment objectives dealing with all options.

Table 5-11: Off-line criteria mapped to the catchment objectives
Off-line Criteria

1. Catchment Protection and Conservation: = Qverall impact of option

Catchment objective

To protect and restore the catchment for
sustainable delivery of goods and services

Environmental cost
Environmental benefit
Sustainability

2. Development for Socio-Economic Growth:
To develop water resources for socio-

Social Benefit
Economic benefit

economic growth through meeting
community needs for water, energy, and
food security

= Opportunity costs

= Ease of implementation (physical feasibility)
= Cost / affordability

3. Mitigation and Adaptation: To mitigate = Social Benefit

and adapt to the impacts of droughts, = Economic benefit
floods and landslides

= Ease of implementation (physical feasibility)
= Cost / affordability

4. Social and Institutional Development: = Capacity to implement
To optimise catchment resources
through capacity building, awareness,
policy enforcement, and institutional
coordination

All 4 objectives = Importance of issue(s) addressed

= Consequences of failure to implement
(reflects urgency of action)

" Note that some off-line criteria have been mapped against more than one objective

The approach outlined above was used for screening the options, both investment options and management
options using criteria, which cover a set of economic, environmental and social indicators. Options are screened
to assess and evaluate the technical features, likely feasibility, estimated costs, reduction of risk, social economic,
environmental considerations, and other benefits and impacts. The criteria take into account the number of
prioritised issues addressed by an option.

Annex 1 shows the results of the screening of all the options in line with the four objectives.

5.6 From Options to Scenarios

The Guidelines for Catchment-based water resources planning in Uganda define a scenario as “a combination of
assumptions about the options in place (which options are possible or assumed to be implemented); external
factors that influence their performance (climate, economic conditions etc.); projections or forecasts of the
future (population growth rate, urbanisation rate, agricultural productivity, water use or demand rates, economic
parametres, etc.); and government policy effecting either selection or performance (priority, funding, regulations,
institutional arrangements etc.).”Catchment scenarios are especially useful to provide perspective on development
prospects and their impacts. Scenarios are, therefore, combinations of options.

These options cannot be seen separately from each other. They are all interrelated - tied into a complex web
by the high population growth and the resultant increasing need to draw on the natural resources offered by
the catchment. Some options may influence each other, some may depend on one another, some may be more
important to some stakeholders than to others in the diverse areas of the catchment. This variety of options needs
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structuring about possible future resource development opportunities, their risks, and their interactions.

By considering the various options and regrouping them, different scenarios are created focusing on topics. These
are useful to provide a perspective on development prospects and their impacts. The question to be asked is what
should be focused on in the development of the water resources and their protection during the coming years.
Some options will have a more significant role to play than others, which should not be neglected and just assume
a minor/border position. Another question to be dealt with is: which impact is created by different scenarios.
The scenarios produce alternative pictures of the future based on the identified driving forces and allow for the
planning of projects and actions to suit a desired or realistic future accommodating a certain level of uncertainty.
Then the positive and negative effects need to be taken into consideration. The scenarios should further reflect
the objectives and thus the vision and thereby meet the projected demands of the various water use sectors at
specified levels of growth and development.

The biggest underlying issue is land pressure, resulting from population growth - with consequent land
degradation, siltation and sedimentation. Scenarios were formulated taking into account the Awoja planning
objectives and the vision. In this respect three scenarios were developed:

« SC1: Mitigation of floods through riverbank protection (focusing on structural measures),

« SC2: Reliable water supply to the users,

« SC3: Protect the environment through improved soil and water conservation.

The three scenarios were then compared using the ranked options and the objective functions of the scenarios.
These are three different ways of meeting all the planning objectives while trying to maximise the objective
function in each case. For example, scenario one addresses all the objectives while concentrating on the objective
function of structural measures to mitigate floods through riverbank protection.

Having compared the three scenarios, SC3 (Protect the environment through improved soiland water conservation)
emerged the best screened scenario with the highest score Table 5-12.

Table 5-12: Comparison of the screening results of the 3 scenarios

| Options | sc1 | sc2 | sc3

The preparation and dissemination of a comprehensive Sustainable Land
1.1.1 | and Environmental Management manual providing the technological 25 25 25
approaches tailored for the Awoja Catchment and Kyoga WMZ.

Design and pilot of individual farms according to sustainable land and
environmental management principles. Layout to include contouring,

lollZ drain and waterway layout and improvements, road design, runoff 2
management, woodlot and agroforestry planning
113 Identification and regular (annually) eradication of floating islands / 31 31 31

invasive alien plants

Development of a fire risk, fire control and fire protection plan, with
1.1.4 | controlled burning where required for grazing and biodiversity 24 24
management and implement it

Riverbank protection and stabilisation - gabions, management of cattle

1.1.5 . . L . 19 19 19
access points, protection of riparian vegetation
Rehabilitation of degraded landscapes through construction of check

116 dams, demi-lunes, swales, brush packs and stone packs, fanya juu (Swabhili 2% 2%

for ‘throw soil up’ terraces, which are good for fodder grass that prevents
soild erosion) etc.

On-farm rainwater harvesting - channelling of overland flow and excess
1.1.7 | runoff into underground storage tanks for irrigation and household water 35
excluding drinking
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| Options | sc1 | sc2 | sc3

Ecological water requirements: revisiting legislation and catchment

1.1.8 26 26 26
assessment

1.1.8.1 | Introduce improved farming practices 37

1.1.9 | Build the capacity on conservation methods, especially for wetlands 26 26 26

Monitoring the impacts of sustainable land and environmental
1.1.10 | management in terms of improved farming practices (individual benefit), 8
and downstream water management

Provide routine training (forestry handbook) to CMCs, forest management,
1.2.1 | landcare and agricultural managers:one training in each district every two 18
years

Establish nurseries for provision of seedlings and establish distribution,

122 training and management systems in all districts - pilot projects 28
Support the implementation of a Reforestation Programme aimed at
restoring lost woodland and at establishing woodlots to reduce the

1.2.3 . . 25
pressure on natural forest. Link to agroforestry and sustainable land
management

1.2.4 | Plant trees in degraded areas 31 31

1.3.1 | Regular updating of district wetland inventories by Districts 22 22
Updating of demarcated protection zones and acceptable utilisation of

1.3.2 - - 19 19
wetlands, producing GIS maps of wetlands at various levels
Study for the economic valuation of wetland resources and disseminate

133 20 20
the results

1.3.4 | Review and update the wetland management/action plans 17 17 17

135 Restoration of vital (unique) critical (subject to on-going degradation) 15

e wetlands

Mapping, demarcation of riparian and roadside protection zones, and

141 |. o2 . 9 9 9
identify & implement source protection measures
Improve Sanitation technology, and building material support and

211 . 31 31 31
implement them
Improve faecal sludge management (collection, transportation, treatment

2.1.2 | and re-use) through clustering of small towns (Kumi Sironko, Kapchorwa, -1
Nakapiripirit)

2.2.2 | Refurbish valley dams and tanks 23 23 23

2.2.3 | Refurbish Springs, boreholes, pumps, hand pumps and piped systems 25

224 Rehabilitate those irrigation schemes where economically and socially 17

- justifiable. Bunamono and Labori schemes identified

Design and construct River Agu scheme to supply Kumi and surrounds -

2.3.1 12 12
water and wastewater works

2.3.2 | Soroti treatment and distribution - expand in stages (NWSC) 12 12

Identify, design, and construction of further piped water schemes for
2.3.3 | growing towns and villages at regional growth centres, including supply 12 12
to larger industries

Groundwater schemes/boreholes for domestic and livestock supply -

234 evaluation, design, construction (focus on Districts 1,2 and 14) 22
Feasibility studies of availability and supply for prioritised towns and

2.4.1 25
settlements

2.4.2 | Design and construction of groundwater schemes for towns/settlements 24
Provision of subsidised rainwater tanks to willing buyers. Implementation

2.5.1 ) . 32
should be based on a cost-sharing mechanism

26.1 Feasibility studies and design of prioritised sand dams. Construction, with 26 % 2%

cooperation and input from local communities
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| Options | sc1 | sc2 | sc3

271 Needs |o!ent|ﬁc_a.t|_on for location and type of dams and associated 30 30 30
abstraction facilities
Feasibility & design of prioritised dams for stock watering and human
27.2 : . . ) . 21 21
needs. Construction, with cooperation and input from local communities
Provide farmers with appropriate technologies for the abstraction of water
from rivers and shallow boreholes. This would include facilitating access to
2.8.1 | treadle pumps and small motorised pumps and the construction of small 17
diversion weirs. Prioritise the drier areas of Kapchorwa and Kween on the
leeward side of Mt. Elgon, Karamoja and Teso
2.8.2 | Enhancement of rainfed agriculture 31 31 31
2.8.3 | New irrigation schemes: undertake feasibility studies of identified areas 10 10 10
Construction of new irrigation schemes: Improved (seasonal) Wetland
284 7 7 7
Schemes
Construction of new irrigation schemes: low-power pumped schemes that
2.8.5 - . 20 20 20
utilise water from nearby rivers, swamps and lakes
2.8.6 | Construction of new irrigation schemes: simple gravity-fed schemes 20 20 20
2.8.7 | Construction of new irrigation schemes: Type A Formal Irrigation 8 8 8
2.8.8 | Construction of new irrigation schemes: Type B Formal Irrigation 5 5 5
2.9.1 | Water efficiency evaluation and recommendations 24 24 24
210.1 que§tmgnt and implementation in hydropower installations and grid 24 24 24
distribution
2111 Promote additional and alternative sources of energy including low cost 14 14 14
"7 | solar panels to be used for LED lighting, radios and cell phones
Promote use of energy efficient woodstoves by making the technology
2.11.2 . . 29
readily available
Develop a manual on aquaculture techniques (building on available
2.12.1 . 18 18
material)
Assist farmers with the rehabilitation of viable aquaculture ponds and in
2.12.2 . . 16 16
the construction of new ponds - allowance made for a pilot
Train and assist farmers on the appropriate fishing techniques and
2123 . . . 28
equipment as well as the protection of breeding grounds
2131 Create an ecological tourism organisation, train it and provide the 2
7" | necessary starting equipment e.g. a boat
2.13.2 | Promote horticulture 15
2.13.3 | Promote bee keeping 17
Demarcate areas considered unsafe for habitation or other use and warn
311 |, . 36 36
inhabitants
3.1.2 | Develop an early flood warning system 13 13 13
313 Dev.elopme.nt/Compllatlon of a hazard/risk map for landslides/ 2 2 2
sedimentation/floods
391 Plan and implement flood retention structures, with cooperation and 30
- input from local communities
Plan and construct levees in areas where this can have optimal benefit
3.2.2 | with minimal disadvantage to users further downstream, with cooperation 9
and input from local communities
Assess structures within flood prone areas (roads, bridges, culverts) and
3.2.3 | theirresistance to flooding. Then strengthen roads, bridges and culverts 30
for better flood resistance and ensure that escape routes are not cut off
Determine current stocking rates and assess carrying capacity of all
3.3.1 | districts. Develop a plan to keep the numbers of animals within the 27 27
theoretical limits of carrying capacity
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| Options | sc1 | sc2 | sc3

3.3.2 | Livestock improvement programme 22 22

3.3.3 | Promote dairy farming 4

Monitoring stations must be maintained and regularly calibrated. Gauge
4.1.1 | readers need to be trained and check mechanisms introduced to ensure 34 34 34
stability and consistency in data.

Expand, rehabilitate, and improve the water quality, evaporation, rainfall,
groundwater and streamflow monitoring network systems and lake

412 and wetland water-level monitoring gauges. Implement sedimentation 30 30 30
monitoring.

413 Monlt.or s:urface and groundwater use and levels to prevent over- 32 32 32
exploitation

421 Train a committed cadre of extension service providers to render inter- 39 39 39

- disciplinary, integrated extension service to include (CMCs), CDOs, etc.

422 Develop support materla'ls for use by extension officers (building on 36 36 36
currently available material)

43.1 Develop tralqlng gwdellr?es and awareness raising materials (building on 34 34 34
currently available materials)

432 Introduction of a community radio programme dedicated to 33 33 33

environmental matters

Sanitation project. Demonstration of ecosan and other sanitation systems.
4.3.3 | Provision of appropriate designs, and training in construction. Support 22 22
with provision of materials

Implement demonstration projects - schools, model farms etc. (capital

Qi costed elsewhere) 2 2 2
435 | Introduction of awareness raising programmes in schools 35 35 35
441 Lr:gcz)rtthi);p:;r;i:fai:hteie development of technology guidelines, training, 78 28 28
442 | Enhance and strengthen the capacity of BMUs 27
4.43 | Enhance and strengthen the capacity of rice grower associations 14
4.5.1 | Strengthen enforcement bodies with capacity 34 34 34

Rank 3 2 1
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6. MANAGEMENT AND INVESTMENT
ACTIONS

The analysis of the options, which originated from the assessment of issues, available opportunities, and threats
within the Awoja catchment led to the identification of management and investment interventions that contribute
to attainment of the catchment vision and objectives. This set of agreed interventions form the main body of the
Awoja catchment management plan. The intervention sites, implementation plan, and the investment plan are
presented in the sections that follow.

6.1 Intervention Sites

Intervention sites were defined to village level, if possible, with the respective structures and their numbers to
the various options for the best ranked scenario; scenario 3. Some options do not apply to all districts due to their
nature while others are general and concern all districts like the development of a manual and, therefore, do not
require any intervention sites. The latter are marked “not applicable (N/A)” in the intervention site lists. Table 6
1shows the total number of administrative units (sub-counties, parishes, and villages) that will be reached by each
intervention. The full lists of intervention sites for each district are shown in Annex 2.

Table 6-1: Number of Administrative Units covered by the Interventions

Numbers Covered in the
whole catchment

Sub-
counties

Options

Parishes | Villages

The preparation and dissemination of comprehensive and
sustainable land and environmental management manual
providing the technological approaches tailored for the Awoja
catchment and Kyoga WMZ

N/A N/A N/A

Design and pilot of individual farms according to sustainable land
and environmental management principles. Layout to include
contouring, drain and waterway layout and improvements, road
design, runoff management, woodlot and agroforestry planning

35 54 105

Identification and regular (annually) eradication of floating islands
/invasive alien plants

Development of a fire risk, fire control and fire protection
1.1.4 plan, with controlled burning where required for grazing and 20 60 98
biodiversity management and implement it

River bank protection and stabilisation - gabions, management of

115 cattle access points, protection of riparian vegetation >3 7 12

118 Ecological water requirements: Revisiting legislation and N/A N/A N/A
catchment assessment

1.1.8.1 [ Introduce improved farming practices 43 59 115

119 Build the capacity on conservation methods, especially for 34 50 73

wetlands
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Numbers Covered in the
whole catchment

Sub-
counties

Options
Parishes | Villages

Monitoring the impacts of sustainable land and environmental
1.1.10 [ management in terms of improved farming practices (individual 1 2 2
benefits) and downstream water management

Develop and implement climate change awareness creation
1.1.11 | strategy addressing sustainable land and environment 42 251 2083
management

Promote climate change planning at sector, catchment and sub-

1.1.12 42 251 2083
catchment levels
1.1.13 Promote climate -smart -integrated landscape management 27 130 136
approaches.
Uptake of climate change and disaster risk reduction tools for
1.1.14 Jom.t planning and |mplementatlon of §usta|nable land and 27 130 136
environmental technologies and practices at catchment and sub-
catchment levels
Build capacity of communities, land and environment users by
1.1.15 suppqrtmg t.hem in Iz.:\nd suitability mapping, land use and f;?rm 27 130 136
planning, soil health improvement, soil and water conservation
activities in micro and macro watersheds.
1.1.16 | Develop green management plans for business models All All All
1.1.17 | Undertake carbon stock assessment All All All
1.1.18 Conduct natural resource accounting for ecosystems in the All All All
catchment.

Provide routine training (forestry handbook) to CMCs, forest
1.2.1 management, land care and agricultural managers: one training in N/A N/A N/A
each district every two years

Establish nurseries for provision of seedlings and establish
1.2.2 distribution, training and management systems in all districts - 37 42 45
pilot projects

Support the implementation of a reforestation programme aimed
at restoring lost woodland and at establishing woodlots to reduce

123 the pressure on natural forest. Link to agroforestry and sustainable 2> 7 13
land management

1.2.4 Planting trees in degraded areas 42 60 106

1.2.6 Promote woodlots and agro-forestry 4 6 10

Build capacity and promote use of practices for managed
1.2.7 regeneration of wetland and indigenous trees to increase tree 3 10 14
cover in degraded catchment and sub-sub-catchment areas.

1.3.1 Regular updating of district wetland inventories by districts 46 926 119
Updating of demarcated protection zones and acceptable

1.3.2 utilisation of wetlands, producing GIS maps of wetlands at various 43 80 108
levels

Study for economic valuation of wetland resources and

133 disseminate the results e M M
134 Review and update the wetland management/action plans 44 80 105
135 Restoratlgn of vital (unique) critical (subject to on - going 31 54 67
degradation) wetlands
Mapping, demarcation of riparian and roadside protection zones
1.4.1 : . - ; 46 69 80
and identify and implement source protection measures
211 Improve sanitation technology and building material support and 47 59 100

implement them
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Options

Numbers Covered in the

Sub-
counties

whole catchment

Parishes

A ETT

Improve faecal sludge management (collection, transportation,

2.1.2 treatment and re-use) through clustering of small towns (Kumi 6 6 6
Sironko, Kapchorwa, Nakapiripirit)

222 Refurbish valley dams and tanks 25 31 37
Design and construct River Agu scheme to supply Kumi and

2.3.1 . 2 2 2
surroundings - water and wastewater works

232 Soroti treatment and distribution - expand in stages (NWSC) 1 1 1
Feasibility studies and design of prioritised sand dams.

2.6.1 . ; . . o 7 8 10
Construction, with cooperation and input from local communities

271 Needs |d'ent|ﬁc.a't|.on for location and type of dams and associated 15 20 21
abstraction facilities
Feasibility & design of prioritised dams for stock watering and

2.7.2 humans needs. Construction, with cooperation and input from 20 27 29
local communities

2.8.2 Enhancement of rain fed agriculture 48 54 75

283 New irrigation schemes: Undertake feasibility studies of identifies 38 63 86
areas

284 Construction of new irrigation schemes: Improved (seasonal) 19 32 4
Wetlands Schemes
Construction of new irrigation schemes: Low - power pumped

2.8.5 - . 16 27 29
schemes that utilise water from nearby rivers, swamps and lakes

286 Construction of new irrigation schemes: Simple gravity - fed 16 57 31
schemes

2.8.7 Construction of new irrigation schemes: Type A Formal Irrigation 3 3 3

2.8.8 Construction of new irrigation schemes: Type B Formal Irrigation N/A N/A N/A

2.9.1 Water efficiency evaluation and recommendations N/A N/A N/A

210.1 In\./est'me.nt apd implementation in hydropower installations and 17 20 2
grid distribution
Promote additional and alternative sources of energy including

2.11.1 | low cost solar panels to be used for LED lighting, radios and cell 52 66 105
phones

2112 Promote use of e'nergy.efﬁaent woodstoves by making the 57 66 93
technology readily available

2121 De\{elop a mangal on aquaculture techniques (building on N/A N/A N/A
available material)
Assist farmers with rehabilitation of viable aquaculture ponds and

2122 | ) . 44 48 51
in the construction of new ponds - allowance made for a pilot
Train and assist farmers on the appropriate fishing techniques and

2.12.3 ) . ; 15 20 25
equipment as well as the protection of breeding grounds

2131 Create an ecolqglcal to‘urlsm organisation, train it and provide the 24 78 35
necessary starting equipment e.g. a boat

2.13.2 | Promote horticulture 38 47 55

2.13.3 | Promote bee keeping 42 55 77

311 Dema.rcate areas considered unsafe for habitation or other use and 4 69 109
warn inhabitants

3.1.2 Develop an early flood warning system 43 74 144

313 Dev.elopme.nt/compllatlon of hazard/risk map for landslides/ N/A N/A N/A
sedimentation/floods
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Numbers Covered in the
whole catchment

Sub-
counties

Options
Parishes | Villages

Determine current stocking rates and assess carrying capacity of
3.3.1 all districts. Develop a plan to keep the numbers of animals within N/A N/A N/A
the theoretical limits of carrying capacity

3.3.2 Livestock improvement programme 50 86 206

333 Promote dairy farming 46 65 99

Monitoring stations must be maintained and regularly calibrated.
4.1.1 Gauge readers need to be trained and check mechanisms N/A N/A N/A
introduced to ensure stability and consistency in data

Expand, rehabilitate, and improve the water quality, evaporation,
rainfall,ground water and stream flow monitoring network systems

412 and lake and wetland water level monitoring gauges. Implement WA e e
sedimentation monitoring

413 Monlt.or §urface and ground water use and levels to prevent over - N/A N/A N/A
exploitation
Train a committed cadre of extension service providers to render

4.2.1 inter - disciplinary, integrated extension service to include CMCs, 1 3 0
CDO:s etc.

422 Develop supporF materials fgr use by extension officers (building N/A N/A N/A
on currently available materials)

431 De\{elgp training gwdelmgs and awareness raising materials N/A N/A N/A
(building on currently available materials)

432 Introduction of a community radio programme dedicated to 4 6 6

environmental matters

Sanitation project. Demonstration of ecosan and other sanitation
433 systems. Provision of appropriate designs and training in 40 59 105
construction. Support with provision of materials

Implement demonstration projects - schools, model farms etc.

S (capital costed elsewhere) el &2 e
4.3.5 Introduction of awareness raising programmes in schools 59 79 107
442 Enhance and strengthen the capacity of BMUs 12 19 23
443 Enhance and strengthen the capacity of rice grower associations 22 37 39
4.5.1 Strengthen enforcement bodies with capacity 1 1 1

6.2 Implementation Plan

From the district intervention site lists a detailed implementation plan has been developed. However, the villages
have been summarised following the sub-counties and the number and type of structures put together to create
more of an overview. Therefore, one has to go back to the intervention site list of the specific district for detailed
information.

The options are grouped under the developed objectives for the Awoja catchment and therein according to the
respective topics under which they fall (see also tables Table 5-5 and Table 5-6). Within the topics the options follow
the order of the results of the screening/ranking (from high to low scores) to reflect their importance. This gives a
detailed picture of which structures should be implemented in which area of each district if applicable under the
respective option and at the same time illustrates the most concerned areas for that option.
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The option 2.3.1 “Design and construct River Agu scheme to supply Kumi and surrounds it water and waste water
works” has not been included in the detailed implementation plan as plans are under way to construct the water
supply scheme according to officials from Kumi district. Option 2.8.8 “Construction of new irrigation schemes:
Type B formal irrigation” has not been considered further as no district considered it as a possible option in their
area. Although they were still separate options in the intervention site lists, option 2.7.1 (Needs identification for
location and type of dams and associated abstraction facilities) has been incorporated into option 2.7.2 (Feasibility
and design of prioritised dams for stock watering and human needs. Construction with cooperation and input
from local communities) as they are closely linked and the concerned districts have already suggested sites
and the types of structures. The last option 4.5.2 (Develop bylaws and ordinances on water and environmental
management and protection) has been newly added to the detailed implementation plan as there was a great
demand for this theme from the districts during the field visits. The detailed Awoja Implementation Plan is set out
in Annex 3.

Since the information on each option is very detailed,it was necessary to compile it further into a summarised

implementation plan. The districts under one option have been put together and the type and number of
structures for each district summarised as shown in Table 6-2 below.
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Table 6-3: Indicators for the Options

Ref.

No.

Options

Catchment Protection and Conservation

Indicator

Sustainable Land and Environmental
Management

to CMCs, forest management, land care and
agricultural managers: 1 training in each district
every two years

1.1.8.1 | Introduce improved farming practices The income of farmers has increased by 20%
1.1.3 Identification and regular (@annually) eradication | The area invaded by invasive plants has been
of floating islands/invasive alien plants reduced to 0
1.1.8 Ecological water requirements: Revisiting Legislation providing for ecological water
legislation and catchment assessment requirements is in place. Requirements assessed
for 8 streams
1.1.1 The preparation and dissemination of All districts are in the possession of a
comprehensive and sustainable land and comprehensive and sustainable land and
environmental management manual providing | environmental management manual
the technological approaches tailored for the
Awoja Catchment and Kyoga WMZ
1.1.2 Design and pilot of individual farms according Each farm is equipped with x conservation
to sustainable land and environmental structures. Baseline: 0. The productivity of each
management principles. Layout to include farm has increased by 20 %
contouring, drain and waterway layout and
improvements, road design, runoff management,
woodlot and agroforestry planning
1.1.4 Development of a fire risk, fire control and Availability of fire management plans in each
fire protection plan, with controlled burning district, number of sensitised communities,
where required for grazing and biodiversity number of committees and members trained,
management and implement it number of ha of uncontrolled burning is reduced
by 60%
1.1.5 River bank protection and stabilisation - gabions, | Number of hectares of areas demarcated and
management of cattle access points, protection | restored, number of cattle access points
of riparian vegetation
1.1.9 Build the capacity on conservation methods, Number and type of activities carried out by the
especially for wetlands trained committees
1.1.10 | Monitoring the impacts of sustainable land Monitoring programme implemented
and environmental management in terms of
improved farming practices (individual benefits)
and downstream water management
Reforestation
1.2.2 Establish nurseries for provision of seedling and | Existence of x newly established nurseries,
establish distribution, training and management | number of seedlings produced, number of
systems in all districts - pilot projects seedlings sold Baseline: 0
1.2.3 Support the implementation of a reforestation Number of hectares under agroforestry, number
programme aimed at restoring lost woodland of ha of newly planted woodlots, number of
and at establishing woodlots to reduce the seedlings produced and sold in x nurseries
pressure on natural forest. Link to agroforestry Baseline: 0
and sustainable land management
1.2.4 | Planting of trees in degraded areas Number of ha with newly planted trees that
survived, number of seedlings planted, number
of seedlings produced and sold in x nurseries
Baseline: 0
1.2.1 Provide routine training (forestry handbook) Number and type of activities carried out by the

persons trained
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Options Indicator

Lakes and Wetlands Management

1.3.1 Regular updating of district wetland inventories | Availability of wetland inventories in each district,
by districts yearly update of wetland inventories

1.3.3 Study for economic valuation of wetland Each district is in the possession of the study
resources and disseminate the results reports

1.3.2 Updating of demarcated protection zones and Availability of GIS maps for x wetlands, number
acceptable utilization of wetlands, producing GIS | and ha of demarcated protection zones

maps of wetlands at various levels

1.3.4 Develop or review and update the wetland Availability of wetland management action plans
management/action plans (new and updated) in all districts
1.3.5 Restoration of vital (unique) critical (subject to on | Number of hectares of wetlands restored,

- going degradation) wetlands number of open access areas for animals,
activities undertaken by x wetlands management
committees

Buffer Zone Set - asides

1.4.1 Mapping, demarcation of riparian and roadside | Number of kilometres and size of riparian and
protection zones and identify and implement roadside protection zones established, number
source protection measures of ha restored, availability of maps of riparian and

roadside protection zones

Sanitations Systems

2.1.1 Improve sanitation technology and building Number of toilets according to the type of
material support and implement them improved technology constructed and used

2.1.2 Improve faecal sludge management (collection, | Availability and usage of sludge treatment
transportation, treatment and re-use) through facilities

clustering of small towns (Kumi, Sironko,

Kapchorwa, Nakapiripirit)

Refurbishment of infrastructure

2.2.2 Refurbish valley dams and tanks Number of times valley dams and times valley

tanks refurbished and used

Piped Water Schemes (Surface Water)

2.3.2 Soroti treatment and distribution - expand in Availability of 2 reservoirs and x new pipelines,
stages (NWSQ) number of people served with clean safe water

from the extensions

Sand Dams

2.6.1 Feasibility studies and design of prioritised sand | Availability of 10 sand dams, number and type of
dams. Construction, with cooperation and input | activities carried out by the trained committees,
from local communities number of people served from the new sand

dams

Dams

2.7.2 Feasibility & design of prioritized dams for stock | Availability of times valley dams and times dams,
watering and humans needs. Construction, with [ number of people and animals served
cooperation and input from local communities

Enhancement of Irrigation

2.8.2 Enhancement of rain fed agriculture Availability of x new irrigation schemes, number
of hectares additionally irrigated, number of
farmers who carry out soil/water conservation
methods

2.8.5 | Construction of new irrigation schemes: Low - Availability of 29 new irrigation schemes, number
power pumped schemes that utilize water from | of farmers profiting from the new schemes,
nearby rivers, swamps and lakes number of hectares irrigated
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Options

Indicator

2.8.6 Construction of new irrigation schemes: Simple | Availability of 24 GFS irrigation schemes, number
gravity - fed schemes of farmers profiting from the new schemes,
number of ha irrigated
2.8.3 New irrigation schemes: Undertake feasibility Number and type of schemes proposed in the
studies of identifies areas feasibility studies
2.8.7 | Construction of new irrigation schemes: Type A | Availability of 3 Type A irrigation schemes,
Formal Irrigation number of farmers profiting from the new
schemes, number of ha irrigated
284 Construction of new irrigation schemes: Availability of x irrigation schemes, number of
Improved (seasonal) wetlands schemes farmers profiting from the new schemes, number
of hairrigated
Water Use Efficiency
2.9.1 Water efficiency evaluation and Evaluation report
recommendations
Small Hydropower
2.10.1 | Investment and implementation in hydropower | Availability of x new power supply lines, number
installations and grid distribution of people connected to the new grid lines
Alternative Energy Supply
2.11.2 | Promote use of energy efficient woodstoves by Number of people using the new woodstoves
making the technology readily available
2.11.1 | Promote additional and alternative sources of Number of people using the new energy sources
energy including low cost solar panels to be used | according to type
for LED lighting, radios and cell phones
Aquaculture
2.12.1 | Develop a manual on aquaculture techniques Availability and use of manual in each district
(building on available material)
2.12.2 | Assist farmers with rehabilitation of viable Availability of x numbers of fish ponds, number
aquaculture ponds and in the construction of of beneficiaries from the fish ponds
new ponds - allowance made for a pilot
2.12.3 | Train and assist farmers on the appropriate Number of fishermen trained, number of fishing
fishing techniques and equipment as well as the | grounds protected
protection of breeding grounds
Socio-economic Strengthening
2.13.1 | Create an ecological tourism organisation, train | Number of ecological tourism organisations
it and provide the necessary starting equipment | trained, number of tourists visiting the sites
e.g.a boat Baseline: 0
2.13.2 | Promote horticulture Number of acres under horticulture Baseline 0,
number and type of products harvested
2.13.3 | Promote bee keeping Number of farmers trained in bee keeping,
amount of income from bee keeping per farmer
Baseline: 0
Mitigation and Adaptation
Flood and Landslide Management and
Preparedness for Floods and Landslides
3.1.1 Demarcate areas considered unsafe for Number of ha demarcated unsafe for habitation
habitation or other use and warn inhabitants
3.13 Development/Compilation of hazard/risk map for | Availability of risk maps for landslides, floods and
landslides/sedimentation/floods sedimentation
3.1.2 Develop an early flood warning system Availability of x early warning systems
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Indicator

Cattle Keeping Practices

3.3.1 Determine current stocking rates and assess Numbers of the current stocking rates,
carrying capacity of all districts. Develop a plan assessment of the carrying capacity with a plan
to keep the numbers of animals within the to keep the number of animals in the limit
theoretical limits of carrying capacity

3.3.2 Livestock improvement programme Number of vaccinations and spraying in

the districts compared to the previous year,
availability of x animal drug stores, number of
people frequenting the drug stores, number of
artificial inseminations carried out in comparison
to the previous year

3.33 Promote dairy farming Number of farmers engaging in dairy farming

Baseline: 0, amount of income from dairy farming
Baseline: 0

Social and Institutional Development

Monitoring

4.1.1 Monitoring stations must be maintained and Number of monitoring stations regularly
regularly calibrated. Gauge readers need to be rehabilitated and calibrated, data bases regularly
trained and check mechanisms introduced to updated
ensure stability and consistency in data

4.1.2 Expand, rehabilitate, and improve the water Reviewed and expanded monitoring network is
quality, evaporation, rainfall, ground water and in place
streamflow monitoring network systems and
lake and wetland water level monitoring gauges.

Implement sedimentation monitoring

4.1.3 Monitor surface and ground water use and levels [ Number and type of water resources investments
to prevent over - exploitation using data from the monitoring networks
Extension Services

4.2.1 Train a committed cadre of extension service Number of persons trained, number and type of
providers to render inter - disciplinary, integrated | activities carried out by the persons trained
extension service to include CMCs, CDOs etc.

422 Develop support materials for use by extension | Number and kind of support materials readily
officers (building on currently available materials) | developed and disseminated to each district
Awareness Raising

4.3.5 Introduction of awareness raising programmes in | Number and type of activities carried out in x
schools schools

4.3.1 Develop training guidelines and awareness Number and type of training guidelines and
raising materials (building on currently available | awareness raising materials available in all
materials) districts

4.3.2 Introduction of a community radio programme | Availability of x radio stations, number and type
dedicated to environmental matters of environmental radio programmes aired out

4.3.4 Implement demonstration projects - schools, Availability of x model farms, ratio of number of
model farms etc. (capital costed elsewhere) products planted to harvested

4.3.3 Sanitation project. Demonstration of ecosan Number and type of demonstration toilets
and other sanitation systems. Provision of constructed, number of well maintained clean
appropriate designs and training in construction. | toilets
Support with provision of materials
Institutional Capacity Building

441 Train experts (import expertise) in the Availability of technology guidelines in each
development of technology guidelines, training | district
and other approaches
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Options Indicator

4.4.2 Enhance and strengthen the capacity of BMUs Number of BMU members trained, number and
type of activities carried out by the BMUs
44.3 Enhance and strengthen the capacity of rice Number of persons trained, number and type
grower associations of activities carried out by the rice grower

associations

Legislation and Enforcement

4.5.1 Strengthen enforcement bodies with capacity Number of persons trained, number of law
enforcement activities carried out
4.5.2 Develop bylaws and ordinances on water and Availability of bylaws, ordinances on water and
environmental management and protection environmental management and protection,

20% reduction of environmental related offences

6.3 Investment Plan/Funding Requirements

In the investment plan, costs have been allocated to each option with all their necessary inputs as shown in the
plan.The time frame for the implementation is laid out for 5-6 years, but can be extended especially in regard to the
high number of options. However, in case of later implementation, the adequacy of the options has to be checked
and if necessary adapted. A summary of the investment plan, which mainly shows the options, investments, and
the costs distributed in the 5-6 year is presented in Table 6-4. A detailed investment plan is attached in annex 4,
which should be read together with the intervention list to get the actual villages in which the interventions are.

120 AWOJA CATCHMENT MANAGEMENT PLAN



11 91RUIWISSSIP pUe [enuew JusWabrueRW [PIUSWUOIIAUD

ZWM eboKy pue
juswydle) efomy ayi 1oy palojiel ssydeoidde |ed -

[asn puesnoy] ]

uonedo||y 150D A1eap

9L/sL0cC

9]138D URISaJ) 0§ 24Nd0Id

$1012841 7 2iNd0Id

sybno|d-xo of apInoid

(InoAe|
Jad ey 1) swalsAs uonebiul g 15n41suod pue ubisaq

(10009) sjuel Ja1em punolbiapun (9 1ONIISUOD)

(U01g'L/000'FSLXDN) SOJIS O 1PNJISUOD

uonuaniauj jo uondidsag

9'86 -1bojouydal ay3 buipinoid jenuew Juswabeuew =
pue pue| 3|geuleisns pue aAlsuayaidwod e dojaasQ =
[EIUSWUOIIAUD pPUB puB| 3|qeUIRISNS pUB SAISUDY
-21dwod jo uoneulwsssip pue uonesedaid sy
6LLL JUBWssIsSe JUsWYdIed dA0Idw| JUSWISSaSSe Juawiydled pueuon |
-e[S169] bunisinay :syuswalinbai 1a1em |e3160[0d {
uone|sibal aoe(d U1 Ing [SIDS] BUNISIASY :sjUSWSJINDaI J91eM [e51b0]03] ©
9bpliq efomy 31042q SI314IE] 9 JO UOIIDNIISUOD
) ) juswdinbs .
L'b9 9sc €oce BunsanIey JSY10 puUe SI0Y ‘SMOJIBQ[SIYM §| 21Nd01d sjue|d uslje aniseAul / spuejsi buneojjo |
uoned|pess (Ajjlenuue) Jejnbal pue uonedyiusp| w
S1e0Q J010W 6 INJ0Id
S101DeI} € 9INd0Id
siowuey /zz | dinba pue ujes)
SydeJ} 331LD G IDNIISUOD
S9YDUDJ} WS d1eARDX]
Spung Jnolu0d WQ0 12NJISUOD
A1sa10j0ibe J9puUn BYES INd
S10|POOM JO BY (| 10} DPINOId
o o €08 sdwind 3|peai 9 31nd0.d

s92130eud Buiwiey paroidwi 35npoJiu|

L'8L°L

suondo

uv]q yuauysaauy Livunung 49 3)quL

121

AWOJA CATCHMENT MANAGEMENT PLAN



sjo|poom ade|d ul Ind

sjulod ssadde 9]113 15NJ1suo)

sjuiod ssadde 9|1ed Jo buiydyid suols

uonelaban uenedu jo

6'9LLL g'esee oLy coLLY uolda304d ‘sputod ssadde 3)31ed Jo Juswabeuew ﬂ
$3BpLIQ 1ONNISUOD | 15140,qeb - UoRESI|IGRIS puE UORD3104d YURG J3AIY
SII9M 10NJISUOD)
buibbad 1any
J3AI JO 95IN023Y
SI9AL UO suonedlewa
suoiqeb 1onJIsuod
sme|-Aq pue adueulpio 3de|d urIng
Ssaul| 31y ysljqeisy
(6ur
-utesy Jad sjdoad og) sbujuiesy | AHUNWWOd 1IN0 ALed)
(yoea 9jdoad (g ‘saiunw 11 Juswis|dwi pue Jusw B
g'eov g'e6r €859 -wo> £1 1) Buistes ssauaieme ijgnd Apisyienb ano Aey | -2PeUBW AlisidAipolq pue Buizelb toy paunbal | =
21aym Bujuing pajjos1uod yum ‘ueld uondazoid N
sue|d Juswabeuew a1y Jo uswdojaAsQg 311y PUB [0.0U0 31y S{sli 31y e 4o JuawdojaAsg
(9dM1wwod Jad 9|d
-03d Q1) s9911wwod 85 bunyby aiy jo buiuiesy 1no Aued)
(2) s421yby 24y jo buiues
uswdinbs bunyby a1y 9 aind0id
(uonesnisuas 1ad sjdoad pG) SUOIIESIISUIS 7] INO ALie)
S919sINN eyiy | 9dejd uring
(yoea eyg) suonebiur dup - |jews / [|eisu|
Buruue|d A13sa104010e
$3BpHQ €1oN415U0D | 6 10 poom JuswiabeuRW youns ‘UBIsap peos
SopT v6E/ 6'686 6'8/1'L 6'8/1'L W87 | 10} UOIIdNIISUOD / UBISIP peoy ‘syjusawanoidwi pue 1noke| Aemiazem pue uielp =
‘Bulinoluod apnjpul 03 1noke ‘sajdipund Jusw [N}

[asn puesnoy] |

uonedo||y 350D Ajieap

9L/SL0C

W06 L JO SPUNC JNOIUOD }DNJISUOD

ey $¢€ Jo A11salojoibe / syojpoom ade(d ui Ing

S30|pOOM jjey ‘eyof uo A1isalojolbe ad13deld

uonuaAidu| jo uondidsag

-9beuew [RIUSWUOIIAUS PUB puUB| 3|geuleIsns 0}
Buipiodde swiey jenplAlpul jo 3ojid pue ubisag

suondop

AWOJA CATCHMENT MANAGEMENT PLAN

122



ey/S| 10} A11saloj0iby

juswabeuew pue| d|qeulelsns

Liee Liee 6988 6'988 pue A1359104016 01 YUl 152404 [BINIEU UO DINS -
-sai1d 8y 9dnpaJ 03 s10|poom Bulysijgelss e pue H
s19beuew A1asinu Joj sbuluten g pue|poom 1s0| burioisas 1e pawie swwelboid
siawuey Jo buuiel suQ uoI11e15210421 e Jo uoneluswa|dwi ayy yoddng
9snoyuaaib e 1onIIsuo)
(A13s4nu 1ad ey z'0) sauasINU g 9941 JUe|d
s129(oid 10]1d - SIDLISIP [|e ul SwsAs -
9'/8 9'/8 (A19sanu uad ey z°0) S9149SINU 9€ Jue[d | JUSWSHRURW pue Bulules) ‘UoINGLISIP YSI|geIsd U
pue buljpass Jo uolsinoid 10§ S3ISSINU Ysljqe1s]
JuswsbeuewW J91EM WEIIISUMOP pue N
899 899 SIISIP {71 ||e 104 sswwesboid bupoyuow dojanag (BN e AT SR BN U] [pRei: H
-W1 JO SWI3} Ul JusWSbeurW |RIUSWUOIIAUD =
pue pue| 9|geuieisns jo syedwi ayl bulioyuop
(sa1dod 091) sjenuew buluiesy dojaAsg
(a6eia
Jad sjdoad (g) sabej|ia 89 Ul SUOIIeSIHSUIS INO A1ieD
g : i (oBeya spuejiam 1oy Ajje1dadss =
179l L'8ce L'8ce 19d sjdoad (g) sabejjia 0| ul SISqWSW AHUNWWOD ulel] , puen 3 Allet =
Spoylaw uolleAIasuod uo Alpdeded sy pjing ¢}

(991wwod Jad
9|doad (1) S991IWWOD J3SN PUR|IDM G| UlRJ] pue W04

(9@M1wwod Jad 9|d
-03d 0|) S9911WWOD [RIUSWUOIIAUS G| Ule) pue W04

(Auanoe) bunjis-aqg

sbul|pasas aindoid

(dpIM Wiy) WY EZE ‘uoneisban uenedu wueld

123

AWOJA CATCHMENT MANAGEMENT PLAN



S|9A3] SNOLIRA 1B SpUEeIdM Jo sdew

ecorl sauoz uondaoud €| Jo uonediewaq | S| budnpoid ‘spuejiam Jo uonesi|izn sjqeidadde N
pue ssuoz uondajoid pajediewsp jo bunepdn
uoleu|
679 -WISSSIP S} pUe $32IN0SDJ PURJIDM JO UOIIBN|BA DILUOUOD] S1NS31 3Y) S1RUIWSSSIP PUE $32IN0S -
! ! Ay
1uawdinba g aindold -2J PUB|19M JO UOIIBN|_A DIWIOUODS J0j APN1S w
AlJe[nbal sapo1uaAuUL pueam €| epdn
L9l L9l . : . spusipAq | o
£9l vee 5'e8 S9UOIUSAUI pUERIM 8 dOaASQ S91J01UDAUI pUBIdM 1D111SIP Jo Bbunepdn Jejnbay =
: siobeuew jeiny s1eak omy A1ana
$TT . : \ \ :
st §'ee -|ndube pue aied pue| ‘Quswsbeuew 153104 ‘SHND uled] 1513s1p Yoes Ul Butuies | :sisbeuew [einynou =
(Yoea eyg'0) salesInuU 9341 9 Jue|d -He pue aied pue| ‘Juswabeuew 153104 ‘SOIND =
sbuIpass 005'0€9 2in2oig | & (qooqpuey A11s210§) buiues} BUIINOI SPINOCIY
S93J1J0 eYSG|‘L bunueld
swwelboid uoneisaloal e jo Juswdojaasgd
(99M1wwod Jad ajdoad
01) S991Wwod Juawabeuew Q| Jo bujuiesy Ino A1iedH
. p siawey Of Jo buruiesy ano Aied
7ol 79l Z6v 0'z8 4 0v 4 -
(uonesiysuas 1ad ajdoad 0g) suonesiisuas g1 Ino Aued seale papelbap ul saa.3 Jo bunueld N

[asn puesnoy]]

uonedo||y 350D Ajaeap

9L/sL0c

(Yoes eyz') saUasINU 7| 1Ue|d

(Yoes eyg-0) sauesinu a1 g| 1ue|d

eY0Z 10 000'0S9 sbuljpaas aind0id

eYEET 104 S10|POOM ue|d

(Yo1213s SpIM W |) AlepuNnOoq W7 | 10} S9313 Jue|d

uonuanialu| jo uondidsag

suondo

AWOJA CATCHMENT MANAGEMENT PLAN

124



eyg | :510|POOM

eyog Joj bunue|d ssesb Joppo4

eyt | | uo bupueld 311

O)UOIIS JDAIY Jo Bbuibbad Jaal wyg|

&332 7'€€9
seaie 9 ul siejjid uonesewsg wayl Juswsa|dwi pue yoddns [eusiew >
(WX001) S19AL 9| Buoje sauoz uond3l0id Huip|ing pue Abojouydal uoneyjues anoidw =
(WX001) sareInguy sy pue 1dIS JaALY 12191dey
‘imyday)d ‘NjeAN ‘IS SI9AIY Buoje sauoz uonediewaq
(w0€)
S911RINQLI] S} PUB OXUOJIS JSAIY Buoje suoz Jayng w Qg
eYO0T O dU0z Jaynq uenedl e ysijqeisy
SI9AU G| 3|Is-2d
SMeJAQ pue JUSWSII04UD Me]
(@911wwod Jad
9|doad Q1) S931WWO0D JUsWabeuew puejlam g uiel|
SLbLd SLULL (obe||in 13d 3jdoad S) sabej|iA Ot Ul UOIIBBID SSDUBIeMY sainsesw uoind310.d 221n0s -
<5510 O U1 Uonendod Usl oUl 510155 Juswsa|dwi pue Aj1auspi pue ssuoz uofdslold o
9L uruone] Usy syi 9101594 apispeoJ pue ueliedu Jo uonedtewsp ‘buiddey
(WX G0 Yoea) Sjewlue Joy seale ssadde uado g | o bad
(opm wi L Aq W75 Z°0) S9BPAY SAI YHM 1. | DU
eyg Jo syo|poom dojanaQ
(yoea eyg-0) spuepam g9 ui bunue|d 3913/uoILI0ISDY
1'9/L¢C 1'9/L¢C L'89¢€
SI9AL € IS-3(] spuejiam (uonepeibap buiob - uo o
T 01 123[qns) [ed13d (SNbiun) [BIA JO UOIIRIOISDY O
uolde JUsWSbeURW pue|lam 97 | 91epdn pue MaIAdY
sue|d uonoe Juswabeuew puejam 6 dojpAsQ
. . 1uswdinba §|H pue §¢o aindo.d
LGl LSl ble V6
(eys ‘uoneisban uepedu Jueld) sue|d uonoe/auswabe o
uoe1aban 9|geIINS Yim auoz uodaloid | ysijgeisy | -uew puepam ayi arepdn pue malaal 1o dojpaasq N

spuejiam ||e 104 sdew §|o adnpold

Sau0z uodal04d 6 Jo Aepdn

125

AWOJA CATCHMENT MANAGEMENT PLAN



(074

suonniisul dignd
10} 9IS JusWieaI) 9BPN|S [ed3RY [R1IUSD | dde|d Ul Ind

Slojelauldul € 10NJ1SsUo)

sabe||IA Gf Ul UoIIeaId Ssaualeme Ino Alied)

(Au1oey Bulysem
puey buipunjpul 35UeISt) S19]10} URSODS /G 1DNJISUOD)

(Aujioey bul
-ysempuey buipn|opul 95uelsz) saulie| djA 0L 12N43sUo)

(Au1oey Buysem
puey Buipunjaul 93ueISG) sauULIe| d|A Ot 39NJISU0D)

(Ay1oe) BUulysem
puey buipunppul aduels ) saunle| 31d paul| Z 19nN4IsuU0)

(Ao Bulysem
puey Buipn|pu; aduelsE) saulile] 1d paul| GE 19N1ISU0D

(uduideyen ‘emioyd

-dey] ‘Oqu0JIS ‘llNY) SUMO} [[ews Jo bulaisn|d
ybnoiya (esn-a1 pue Juswiealy ‘uoireriodsuen
‘u01139]|03) JUsWabeURW S6pPN|S |EIFR) dA0IdW|

e

(114114 610C 81L0¢ £10T 9L/sL0C

[asn puesnoy]]
uonedo||y 3s0) Ajueap

(9duUe1SQ|) S39[103 DUIOJ-I91BM 1 12NJIISUOD)

(9)doad og) 219195
pue eJODBN U93M1SQ 991 IWIWIO0D 1DUISIP-I93U] U ulel]

SWR3sAs SID ‘'SdD

(uonesnisuas Jad sjdoad g) SUOIeSIIISUSS G|

S9pPIS peol pue sidAL Jo buiddepy

mCO_Qm@ JO uondNAsuUo)

sabplig G| 4O UOIIDNIISUOD)

swel 3|11e3 9|

(OPIM W ) WYEGH 404 Bunnueld 3311 aplis peoy

0000 :sbul|paas

uonuaAialuj jo uondidsag

suondo

L'L'e

AWOJA CATCHMENT MANAGEMENT PLAN

126



sabej[in
81 104 sdoud juelsisal 3ybnoup pue wial-1oys apIAoid

(w33sAs 1ad eypz) wawdinba yum s4o z

ze9l ceol sadid pue sdwnd yum syuey soe| pue sdwems ‘sisau Aquesu |,
punoJibispun ojul sanijIde) BullsaAley Jouns pue 20l g Woly J33eM 221|13N Jey3 sswayds padwind Jamod %o
‘sdwnd pue sadid yum syuel punoisbiapun 06 - MO7 :S9WBYDS uoeblIl MaU JO UOIIDNIISUOD 7
juswdinba uonebrur yum syuel A3]jeA z ysijqeisy
suonebiul spjuds 08
sdwnd 3|peaJ1 0G| dpIroid
uonebLl
£99¢ £'99¢ Y 6vS 6'860'L 07871 1oy} sa1bojouyda} bunsaniey Jayem ujes g8z ysijqeisy
N
sdwnd ajpeai} yum san|1oe) uonebl i ||eisul ainynoube pay ulel Jo Juswadueyuy [ ®
! ! o
BulIa1eM XD01S9A1| 10J SB11|IDB) UOIIDRIISOER {7 [|eISU|
swep A3][eA 7| 19nJ1SU0D)
£998 £'91C 0°00¢"L SWep 61 IPN4ISU0D | sz uNWwod [ed0] wodj indul pue uoesadood o
(oMW 154 YHM ‘UOIIdNIISUOD .mvwmm_ mcmrmss _ucﬂmc_\_wu,m\s 3
9|doad (1) $9911WWOD JuswWabeuew wep pues gL ulel| %2035 10} SWEp PazRlIold Jo ublsap 3 Ajiqises
7068 7'068 SWep pues o[ 19NIISUO) S9I}IUNWWOD [BD0| WOy N
indui pue uonesadood Yiim ‘uoildnIIsuod) ‘swep 2
UoIsUSIX® auIRdid o WM00S Ao pues pasniiold jo ubisap pue saipnis Ajiqises
Lyl 3 Lyl S3419W 21N 00T JO SIIOAIISII 7 19NIISUOD)
i o (OSMN) sabess | 1
syue1 A3([2A 07 YSIGINgY ul puedxa - UOIINQUASIP PUE 1USWI1R] 11010S N}
swep A3][eA 61 Ysigqinjay
uondnpal abpn|s
10} (OW3) WISIURBIO0IDIW SAIIIDYS JO S9SN }0W0Id
il £98L1 suoobe| z 193104d pue ysi|qeisy N
N
SWwI91SAs abemas z 10nJ1suo) syue) pue swep £3]eA ysiqinjay [N}

s1913dwa [00dssad {7 94nd04d

sjoodssad ¢ aoe(d uil 1nd

[exdsoy oulbuQ 10§ 91seM 10) K110} JUSWIED] |

127

AWOJA CATCHMENT MANAGEMENT PLAN



N
64589l | 645891 uonnquisip pub pue suone|eisul | =
SWEP 8 Jo UORNASUOD JamodolpAy ui uoneyusaws|dwi pue JUSWISIAU| S
679 SUOI}EPUSWIWIOIRI PUR UOIeN|eAS ADUSIDLYD J91BAN
W9 40} S|uuUeYd UOolIebLIII 19NIISU0D) suon| N
swep A3||eA ¢ 19N1ISU0D -epUSWIWOI3J pue uonen|eAd AousidLya Ja3ep =
S4D | 19N4I5U0D
. ' . U Z
6158’1 €78/t SOUIBLDS UONEBLLII OF 1OMASUOD) . S9WAYDS Spue|lam ( Jeuosess) paroid %
-W| :S9WAYDS uol1eblil MU JO UO[IDNIISUOD) EN
. . N
£91 Flsc S9WAYIS uoiebLIl € 1oNIISU0) . uonebLu| [ewioy o
v 9dA] :s9wayds uonebI MU JO UOIIINIISUOD N
SQWIaYds uonebLul ¢g 1oy saipnis ANjiqises) 1no Aed
780 Jad eyg) sawayds paseq Jusawydied 3104 Lwﬂ%c;%m S€1€ S5YRUIPL JO SOIpNIS &
us s Poseq 4 AP 2 AM|IgIsea) Y eMSPUN :SDWBYDS UOoIIebLII MIN w
(dwiayds
1ad eyp) sowayds uonebiur Jspjuids g 1on41suo)
I'8v5 Lisva (dwiayds 4ad eyg) 1oNJISUo s9UIBYs Py - Aanels %
Y Ys)sdove D 9|dwis :s3WsYds uoiebLIII MBU JO UOIIDNIISUOD) o

[asn puesnoy] |

uonedo||y 3s0) Apeap

(dwayds Jad ey ) SAWBYDS 7 19NIISUOD

uon

-eAIDSUOD J21BM/|10S pue Uolebiil Uo sidwie) OGS ule|

(uonesnisuas Jad sjdoad Q) suoIeSIUSUSS 9

suoljellsuow=p 9

sabe||IA g 1o} Bulys Ny

uonuaAiajuj jo uondidsag

suondo

AWOJA CATCHMENT MANAGEMENT PLAN

128



: i . d uonesiueblio 1ad sjdoad S| RIIE ~
oesl oesl vyL9 ryL9 e _ juawdinba buinieys A1essadau ayy apiroid pue 1 ®
01) suonesiuebio wsNO} [e3160]0d3 €7 Ulel) pue wio4 , 5
ueJ ‘uoliesiuebio wslNO} [e3160]0d3 ue d)eal)
way3 dinbs pue
sanbiuy>a} buiysy ayeridosdde uo uswiaysy 0/ uled]
SYS SYS spuod ysy jo Juswabeuew ay3 Uo sIdWIR) 99 ulel| spunoib Buipaaiq o uondsjoid [
BUIIeI 5605 Us on 9y1 se ||9m se uawdinba pue sanbiuyday bHul N
— 458 Liond -ysy o1endoidde ayy uo siswiey 1SISSe pue ulel] w
9J3udd Bulpaaiq Yysy | Ysijqeisy
spuod ysy £z a1ex|iqeyay
. . 1o|id e 1o} 9pew sduemojje - spuod N
Iy 579 L'v0L (W Z X G XG)spuod ysy mau € 1dN13SU0D) MU JO UO[3DNJISUOD 3y} Ul pue spuod ainyjnd o
-enbe 3|gelA Jo uonel|Igeyas YUM siawiey 3sIssy N
sanbiuyda} ainyndenbe uo jenuew e dojaAsQ
uonesnisuas ajdoadpQ| ‘sUoesnISUIS
. sjun seboiq gi JO UodNIISUOD o
re Bbupjew 121s9b1p seboiq ul suosiad gy uled (RN U BV ~
™ 1590Ip qu v utell sanbiuyda) ainyjndenbe uo jenuew e dojaAaQg ~
sauoyd |92 0t
solpel oy
Sau1g4N} PUIM 97
. uonnquasip buipnppul ‘sppued Jejos z6€
0'ss 0'ss 1oL sauoyd [[9> pue soipes ‘BunyBl| 37404 pasn | v
(UonesnIsuas 1ad 9q 03 s|aued Je|os 150> mo| buipnpul ABisud =
a|doad g0 ) SUONEIISUOWSP / SUOIIBSISUSS 67 INO Alie) HO BRI RHLIER R [l | AL ol 21ROk
S9A0ISPOOM | Z 3DNJISUOD
/91 /91 'e0s wayl N
dinba pue Bupjew anoIspoom uo suosiad os'| uted| 3|qejiene Ajipeas ABojouydal ay bujew =
Aq s9A03SpOOM JU3IDYYD ADISUS JO 3Sn S310W0Id 9

W6t 10§ saul| AID143I3]D JO SUOISUIXT

129

AWOJA CATCHMENT MANAGEMENT PLAN



S9AJS2J dweb ul syusw
-9[119S G pue uolleligey o) ajesun seale ;0| a1ed1ewa

sjue|d bul
g'co €9 -ssa204d AdU0Y €€ pue $313U3d U0I3I3||0d A3Uoy 7 dn 135 SJuBlIGRYUI UIBM pue dsn Jayo o uon | ¥
[|e 10§ JuBW -elIgey J0j 9jesun PaJapIsuod seale a1ediewaq =
-dinba bunaysew pue buibesded ‘buisssdoid spinoid
Jeab buisaniey 98 aindo.id
S9AIYD9q 061’9 24Nd01d
L'Z€€ L'Z€€ S'evy Huidasy 99 UISPOW UO SIdWIR) £SO’ Uled] )
buiduay ‘sadid ‘sdwind sjpeauy ‘sdwnd uon LR SEE EEL e o
-eb1u1 ‘sasnoyuaalb g | ‘s3old uonesysuowap Q| ysijqeisy
Spa3s ‘[aul S|00}
Kiessadau syl yum wiayl dinbs pue siswley g/ / uiel]
juswdinba bujjiesge | aindoid
S1e0q G| 94nd0oid
s)00q apInb { aindoid
seJawed / 3Indoid
6'7¢ 8'69 L¥0L 9'6¢l s19ydef dl] £G 21nd0ud o
slejndouiq | € apInoid 9JN}NJI10Y 910Woid ®
N

(114114

610

81L0¢

[asn puesnoy]]
uonedo||y 3s0) Aj41eap

L10¢

$2J1UDD 1jeJD pue 1Ie ¢ ysi|qeis]

juswdinba yum syueineisas 7 ysijqeisy

juswdinba A1essadau syl yum sayisdwed /| ysijgeisy

sepueq 6 1onJ3sUo)

sapInb g€ ules]

uones
-lueb10 Ydes 10j 13USD UOIIRWIOLUI / D0 Ue Ysi|qe1s]

uonuaAiajuj jo uondudsag

suondo

AWOJA CATCHMENT MANAGEMENT PLAN

130



3|1ed Aulep paaiq ybiy 505 apiroid

(ubredwed Jad 3jdoad g) s1ayiom yyjeay
pue jeis Aieulsalan 1oy Aydeded pjing ‘sad11oeid }201s
-9Al| poob uo subjedwed Huisiel sssualteme Gz 1no Alied)

}201SA]|
JO 1uaWabeuew uIspow paroidwi Uo siawle) g9g ulel|

Huifeids pue |013u0d ¥d11 pue K|} 951953 ‘SUOIIRUIDIBA
Bulpn|oul SUOIILIO| Gi7 Ul SDDIAIDS AJeUlISIaA panoiduw)

z'Loe §'c09 9’09 doaays ¥zl w
s1e0b 7| Huiw.ey Alep ajowoid %
9]11eD paaiq Ssoud ybiy 0/ dpInoid
S9Yduel UoIIRIISUOWIP 9
$2101s Bnup [ewiue 9
sjulod bulsiem of
syueq 1appoy /
[043U0D Y13} pUB 351951 IO} SIS OWSP T
suun buizesb 019z 79
saysn.d pue sdip 9]31ed /t
Lvee L9¢e8 L'700°L vLLLL S9DIAJS UOIIRUIWISUI [eIdYIMIE 7 YSI|gelIsT awuweiboid yuswaroiduwi }D01S9A17 m
Auoeded buiAiied Jo sywi| [e2119103Y3 Y1 UIYIM
s|ewjue jo siaquinu ay3 dasy| 01 uejd e dojaaaq ‘Aydeded Apeded Bbuikiied Jo suwi| [esnsail
0'S9 BulAiied ssasse pue salel BuIyd01Ss JUSLIND SUIWIRISJ ~03U3 U3 UILIM S[ewiue Jo sisquinu ayy doa 0y |
(99Mwuwod uad | uejd e dojaaaq 's1dUSIp [|e o Aydeded bulkiied =
9|doad () s9911Ww0d bujuiem Aes € ulell pue wio4 SS9SSe pue sajel Bulyd031s JuaLIND BuUIWIRIR(J
SWwIa1sAs buruiem A[1ea jeuonipesy of ||eIsu|
0'eol 0'e0l >oPIS w3lsAs bujuiem pooy AjJea ue dojpasq H._
-pue| pue spooy} 10} SwAsAs Buluiem Aj1ea 4171 ysijqeisy R
. SpOoO|j/uoileus W Spooyj/uoleIusWIPas/saplispuel oy [ ¥
o8y -Ipas/sapl|spue| 4o} sdew ysii/piezey 3jidwod/dojaasQq dew ysi /piezey jo uone|idwo) /quswdolpAsq W

131

AWOJA CATCHMENT MANAGEMENT PLAN



h4

. sywJad uonoens
6CL ect 6CL 6CL 6ClL -ge Jo1em jo dn moj||o4 pue BuliojuOW ‘sidsn 133eM JO
K101udAul ‘BuliolUOW J91eMPUNOID pue 3deNS Jeinbay

uo1e}0|dxa1aA0 JuaAl.d 0}
S|9A3] pue 3sn Jalem punoib pue 3de4INs JOIUO|A

€l

310MI3U BulIo}UOW UOoIIRIUBWIPSS e dn 395

‘Sbe.oys erep areudoidde pue sisAjeue eiep ‘Burioyiuow
. g9 . . . /UOI129]|0 e1ep Jejnbau ‘A1essadau JI SUOIIL]S JO UOIS
=9 9 vél 6'ac -uedxa 10 uonelljiqeyai ‘sabneb buioyuow [9AI] 191eM
pue }Jom1au BuLIOHUOW MO[} WEedIIs pue Jarempunolb
‘[lejulel ‘uonelodens ‘Ayjenb Jarem sy JO JUBWISSASSY

HuliojuOW UoIIRIUBWIPIS JUBW|dw|

‘sobneb BuliojuowW [9A3] J93EM PUB|IDM pue e
pue Swa1SAS }40M3IaU BulI0IUOW MO} Wedlls
pue Ja1em punoub ‘|lejuiel ‘uonelodens ‘Ayjenb
131em ay3 anoidwil pue ‘@relljiqeyal ‘puedxy

Ly

obelo)s ejep ajendoidde
pue sisAjeue elep ‘6u1I0}UOW/UOI1I|0D elep Jejnbal
‘siopeas abneb jo bujujesy ‘A1essadsu I SUOIIRIS SY} JO
uol3e}l|IgeYaI ‘SUOIIR}S BUlIOHUOW dY3 JO JUBWISSISSY

s|ewiue jo buibbey
’S|0J3U0D WIOM pue 353353 313 In0 A1ed ‘subredwed
UOI3_UIDIBA 7 INO A1IeD ‘SDIAIS Aleulialan aroidw

sseib Jappoy Jo ey 7 Jueld

219 99yb ‘MnyboA bupjew uo sjdoad 9| ules]

e1ep ul ADU1SISUOD pue A}1|Ige1s 2INSUd

01 P22NPOJIU| SWISIURYIDW }I3YD pue paulesy
9q 01 paau siapeal abnen) ‘pajeiqied Ajenbal
uoljeulwdsuUI [edYIe Ul sIduoideld oz ulel] pue pauleiulew 3 1SNW suolle1s BUuIONUO

siowley z |G dinba pue ujes)

S'9 s9 59 V6l 6'SC chEwamcmE pue Co_pu:_uo‘_a ‘211
-sed ‘buizelb 019z Jo yuswabeuew uo sjdoad 9| ulel]

L'y

(uonernosse ad
a|doad pg) suoliedosse siawiey Allep € ulell pue wio4

sued uoleyiodsuesy
‘S1I9[0021UIW ‘SUIYDRW BUB|[IW 9 ‘S19]00D Y|IW 09 SPIA0Id

Sjueq Jsppoj 6 Yysi|qeisy
s1un bujzeib 019z € ysijgesy

siue|d Buljood 1w § ysijqeis3

8L0C L10T 9L/sLoT _
[asn puesnoyy] uonuaaidluj jo uondusag suondo

uonedo||y 3s0) A1eap

AWOJA CATCHMENT MANAGEMENT PLAN

132



S2ULIIR| d]A DDURISG YUM |9 1dNIISUOD

(uonerosse sad

q'e8e 0'599 0'59S s|euslew jo uoisiroid yum
9|doad og) suoneldosse siswie) BunoA €1 ujel) pue wio4 oddns ‘uonaniisuod ui buiuren pue subisap 33e .pw
[ooyds | ui K19661d pue A13nod e aelljiqeyay | -udoidde jo uoisinold 'swalsAs uolrenues J1aylo w
(K13s1nu 1ad eUz-0) S|00UDs ZZ Ul sanasiny | PUB UBS023 Jo uohensuows( "129(04d uoneyues
(30]poom 1ad eyg) S|oOYdS 9| Ul S}0|POOM Ysi|ge1s]
swej [9poWl 178 Ysl|qeisy
UOI1RUIWSSIP 104 |e1Id}eW 3| JO UOISIAOI
9'00¢ 6'00€ ¥'10S 5
sqn|> buiuaisi| olpel € ysijgeisy 332 swiey |3pow o
HAPPam X g :Aj491 ‘sjooy2s - s109foad uonensuowsp uswa|dw EN
-lenb :sabessaw 10ds pue smoys y|e1 o1pes ‘X g aam Jad
X €'XgPamiad x | ‘X | :yuow Jad X g ‘X g :yuow Jad
X | ‘|edauab x g :sowwesboad [RIUSWUOIIAUS YSI|qels]
. S’y . . JAVAY4 S1911eW |PIUSWUOIIAUS 0} pPaledipap .w
Tl ¥iy =6 SUOLEIS PRI WSNARST | 5 wesboud olpeJ AUNWWOoD e JO UoIONPOoIIU| [N}
SEIEN
-ew Buisies sssualeme pue saulepinb buiuiesl dojpasg
S|00Yds 8¢ 104 [eliarew (D7)
/08 UOI1EDIUNWIWOD) PUE [EUOIIEDNPT UOIIBWIOU| SPIACI (SjeusIew .
(looys 1ad 3jdoad 01) 5|00YDS G/ Ul S13Yde3} UIRLL | 3|gejiene ApUa.Nd uo Buip|ing) sjeualew Buisies | W
(ubredwe> Jad ssaualeme pue sauljapinb buiuresy dojpasg
9|doad og) subiedwed Buisies ssaualeme 8g InNo Aiied)
S|ooyDds owap  Ysijgeisy
(gn)p 19d 3jdoad g 1) sqn|> ewesp 0S Yysijgqeis3
8691 8691 8691 9'6€¢ S|ooyds ul 5
(any> s2d 31do3d §1) SN} [EIUBWILOIAUS LZL Ys!|qe3s] sswwesboid buisies ssaualeme JO UOIIONPOIIU| «
(sle IS
L'0€ SJ9DLJO0 UOISUIXD 3y} Joj S|erdrew 1oddns dojaasg | -1191ew d|qejieae Ajauanind uo buip|ing) s1adyjo N
uoIsua1xa Aq asn 4oy sjedrew poddns dojaasQg
. , 219 SOAD ‘SDIND PN[2Ul 0} AIAIIS UOISUDIXD P ~
= TLT S92AIs pajelbaiul ‘Aseuld -1ei633ul ‘Areuljdidsip - 193Ul J9pudl 03 S1apiaoid =

-1DSIP - 131Ul J3PUBI 0} SISPIACI BDIAISS UOISUDIXS Uled|

©3IAJ9S UOISUL1Xe JO =21ped pa3iwod e uled]

133

AWOJA CATCHMENT MANAGEMENT PLAN



810¢
[asn puesnoy]]

L10¢

uonedo||y 3s0) Ajueap

9L/sLocC

(dnoub
Jad 9jdoad gz) sdnoib uoneyues 9| ujes) pue wio4

(obein 1ad 3jdoad Q) sabejjin g
ul |esodsip pue Juswabeuew 3lsem UO Spjoyasnoy ujel|

(ubredwe> Jad
9|doad pg) subiedwed Huisies ssaualeme 1, Ino K11ed)

sdpys ysiqgni 9| 3onJsuod)

S19|101 UBSOD9 ¢ 1ONJISU0D)

uonuaAiajuj jo uondidsag

-|9A3p 9Y3 Ul (9s1119dxa 1odwi) suadxa ulel|

suondo

(uone
1'022 Zovy TR0 -1>osse 4ad 9jdoad G |) suoneosse JI9MoIb 3L € W04
N
SI23YS NINE b UsI|9eIs] suole|posse Jamoib ~
951 jJo Aypdeded sy uayibusiys pue sdueyul w
(Aunwwod J1ad sjdoad ) SaIuUNWWOD €7 3S1SUS
slaquisw NAG g el
TL61 S
L6l (Ng 19d a1doad 07) SNING £T 918AI13DR3I JO WO SNING Jo Audeded syl usyibuals pue adueyul .w
saydeoidde 1ay1o pue bujuiesl ‘saulj
-9pInb Abojouydsl Jo 1uswdo|aAdp Y3 Ul S3RdXa ules]
SWI91sAs 319|103 d1elidoidde
1S0W 3Y3 puy 01 |10s 3|qesde|jod uo Apnis | 1o A1ied
[EEN
-Hwwod Jad 3jdoad Q1) sauliie| Jo SdURUIUIRW pUE Uol}
-esado “Juswabeurwl UO $9911IWIWOD €7 Ulel) pue Wio-
98¢ (3311Wwod 43d 3yd sayoeosdde sayio |
-0ad (1) 519|101 ULSOD3 UO $331UWWO0D 7 UleJ) pue wio4 pue Bulures) ‘saulapinb ABojouyda) Jo Justido N

AWOJA CATCHMENT MANAGEMENT PLAN

134



S°L80°0C

L°68€°ZC NI IR 18 Z6E°0C WAL

|elol

€'6¢

uoa304d pue Juswabeuew [eIUSW
-UOJIAUD pue J31em UO sadueulplo pue sme|Aq dojansqg

sjedepN ul 921jod [EIUSWIUOIIAUSD JO
Jaguinu JO 9seaJdUl ‘Sijejje [BIUSWUOIIAUS Ul 3d1jod ulel]

uondaloid pue uswsbeuRW [RIUSWUOIIAUD
pue J91eM UO S3dURUIPIO pue sme| - g dojansQ

h4

(4]

9'8l

6'/LC

JUBWIDDI0UD ME| |EIUSWIUOIIAUS UO ST Aunwi
-Wwod pue (snai‘vMN ‘@21j0d) (€) sa1pog JUsWDI0JUD
ME[ ‘(€) S9911WWO0D [eIUSWUOIIAUS 3DI0JUS pue ulel|

[eulew buluiesy dojaasQ

Spaas apInoid

S19|ney adH ‘san|Idey
9beI01S ‘S|[1W 9O YUM S311UdD Buissad0.ad 10nJ1sU0D)

(vsin aad
9|doad gg) SuoneIdoSse paysi|qelss 01 SUSIA abueydxa 7

(ubredwe> Jad
9|doad og) subiedwed Huisies ssauateme g | 1IN0 A1ed)

SIaqWIaW UOIIRIDOSSE JaMOIH 9011 00§ ulel]

A11deded yum sa1poq Juswadiojus usayibuang

L'SYy

135

AWOJA CATCHMENT MANAGEMENT PLAN



szoz | wzoz|  €zot |

Zzoz | Lzoz/020T |

uonedo||y 1s0) Ajieap

uonuaAidlu| jo uondisag

suonuaau 23uvyd 2)p]d 40§ uv]d awIsaaur Lvwwng g9 a)quy.

suondo

000005 ‘SWIA)SAS pue
sue|d sbeuleip Jo S;usWIISSAUL Jooud S1ewl|D-
000°00€
s9130e4d A1159104-016 1JRWS S1eWI|D 910WO0Id-
000°00S "SeaJe pue|IaM 31031s3J pue aazeb ‘B1ediewaq-
000000C saonoeid ainynoenbe 1iews a1ewi|d 910Woid-
, sopod yodsueny
00002 1ews arewl|d ay3 Ajdde 01 a1epdn pue MaIAdY-
o "JudI|ISa4 dI0W
00000005 sbuip|ing mau pue Bunsixa bupjew ul 1S9AU|-
, 'sbuip|ing d1ignd pue a1eAud 10j S9POd
000°0¢ G
Ip|Ing pue asn pue| 1ews a1ew A|ddy-
000°00€ sa11a11eA doud Juelsisal pooyy Jue|d-
)
-yoeoisdde Juswabeuew adedspue|
pa3lebaul- Jews- a1ewld aowodd | €L°L°L
(SIUBWIRINLSS ‘s2bpliq ‘speol-ain}
, -onuaiseljul ‘Abisus 41em ‘ainynduibe) sbueyd S|9A9] JUBW
00000 91ewl|> Aq $10129s pa1deduwl 1SOW Y1 Ul JUSW | -yd31ed-gns pue Juswydied 1013S 18
-SS9SSE SPIRU DIWOUO0ID 1SN0 B 1IN0 ALe)- Buluueld sbueyd a1ewip syowold [ L L°L
, weisboid pue ue|d bujuiesy pue
0000 Buip|ing Audeded abueyd arewl|d e dojaasQg-
JuswabeURW JUSWUOIIAUD
000007 pue pue| 3|qeuleisns buissaippe
1UDWISSISSe spasu | ABaleJ1s uoiieald ssaualeme abueyd
Kydeded abueyd a1ewi|d d13sIjoY e 1DNpUo)- 91ew yuswa|dwi puedopasg| LL'L'L

AWOJA CATCHMENT MANAGEMENT PLAN

136



000°009

1uswabeuew
wiiej pue [10s ul saonoeld Jusawasbeuew 159q
10} S|9pOW Se $3}IS UOIIrIISUOWSP YsSI|qels3-

000°0L

s|001 5| dojanaQ-

'SPaYsJa1eM 0JdeW pue 01D
-1W U] S31IIAIIDE UOIIRAIDSUOD J93eM
pue |10s ‘qusawaroidwi yijeay |1os
‘buiuue|d wuey pue asn pue| ‘buid
-dew Ajigeuns puej ui wayi bul
-1loddns Aq S19sn JUSWUOIIAUS pue
pue| ‘saiiunwwod jo A1deded pjing

SLLL

000°0L

$]00) UoIIdNPaJ XS Ja1sesIp pue abueyd
9jewl|> ul s101oe sbueyd 1ew|d 33els-uou pue
91e1s Y3 4oy uejd Buipjing Audeded dojanaQ-

S|9A3] JUBWIYDILD-gNS pue JuUdW
-y23ed je sadndeld pue saibojouyd9l
[EIUSWUOIIAUD pUe pue| 3|qeuleisns
Jo uonejyuaws|dwi pue bujuue|d
Jul0[ 10} S|00) UOIIDNPAI HSII ID1SeS
-Ip pue abueyd a1ewl|d jo axeidn

vLL'L

000°000°€

SY{SU SZIWIUIW pue SIS1Sesip
abeuew 03 puny sbueyd a1ewd e ysijqeis3-

000°000°L

$3J3U3D UOIILDNPS PUE WISIIN03-023 ‘YdIeasal
puejiam a1is Jeswey yuaws|dwi pue ubisaq-

000°00S

‘sdno.b
s4ed |euonieu pue 359104 AJUNWWOD 910WOId-

000°0¥L

‘SPa3.q ¥D01SAI| 1eWS d1eWI|D S10WO0Id-

000°00€

"¥201$9AI| 10§ Ss2in3sed JueSISaI POOYS JuR|d-

00000001

‘2iNnldnJiseljul @C_umw?_mr_ J2leM uiel 10N11SuUo)-

00000001

$yue) pue swep A3)|eA 10NJISUOD-

000°001L

SeaJe 9|CeJau|NA 1SOW dY3 Ul $311UdD AISA0DIDI
pue sainseaw asuodsal Aouabisws dojpanag-

00002

SWIaSAS uon
-BUIOJU] 91BWI[D pue Bujuiem AJJes 1dnJ1suo))-

137

AWOJA CATCHMENT MANAGEMENT PLAN



000°00S°L

pue| 91eAld pue diignd
uo uoneJssuabai pue bunued 9311 abeINOOUT-

‘seale
JUSWYDILD-gNS-gNs pue Jusawydied
papeibap ul J9A0D 9213 9sea.dul 0}
$9943 Snouabipul pue puejyam jo
uolelausbai pabeuew 104 sad130ead
Jo 9sn a10wouid pue A1peded pjing

LCL

000°000+C

jusw
-Ud3ed 3y} Ul swaisAs A1sa104-016e ysijqels3-

000°000°€

puej ol
-gqnd pue 31eAud uo saa11 bunnue|d sbeinodul-

£115910}-016€ puE S}0|POOM S310WO0Id

9ClL

000°00¢

*(S9$S0| D1WOU0I3 pue uollepelbap ‘sa101suoq
-1BD ‘SUOISSIWD DHD) 10§ $92IN0SDJ JO dN|BA JUD
-19yul ) bujuue|d a31nosal [einieu sbeinodu3-

000°00¢

HITEN
-sAs023 191em pue pue| ‘e1oig Y3 Ul S13sse el
-njeu Jo Bujaunodde 921n0sal U3aIb 1IN0 A1ie)-

000°00¢

2d0uejeq Jalem e 1oNpuo)-

“JUSWIYD3ILD dY3 Ul SWS1SAS0S U0y bul
-JUNOJDk 32JN0S3J |_ANIRU 12NPUOD)

8LL°L

000002

"JUSWIYDILD 3Y} Ul S3DINOS3J [BINIRU JO
s3asse |eyided d1eAld pue [einjeu JO 3D03s axe]-

000°00¢

punnunod
-de seb asnoyuaalb askjeue pue a1ndwo)-

000002

"S1IpaJd uogJed uieb

0} spue|ssesb pue spue| doud ‘SpueIam ‘s159104
JO suia1ed asn pue| ayi ul sabueyd ¥}203s Jisy}
pue $3101s UogJed syl aINseall pue SSassy/-

JUaWISSasSe »D01S uogJied axelispun

AN

00009

uonedo||y 1s0) Ajieap

LZ02/020T i

S|9pow ssauisnq Jejnoid
3y1 JO YJoMawel} Y3 Jo uonezijenidaduo)-

uonuaaiauj jo uondudsaqg

suondo

AWOJA CATCHMENT MANAGEMENT PLAN

138



000°001

9dueuianob pue
JUSWISI0JUS ME| 3| pUR PUBR[IDM D10WO0Id-

000°001

UOI11BAISSUOD pue JusWabe
-Uew .| pue pueIdam 1o} puodsal suoiINIsUl
Judwabeuew aye| pue puejam usayibuails-

S1yauaq pue Juswabeuew
W215As029 paduURYUS J0) SIDIAISS
w915As029 10) JuswAed ajowoid

L€

000°00¢

JUSWIYD1LD dY} Ul SpUB[IaM
[|e JO JUBWISSASSe pue A10JUaAUI-a1 ybnoiy)
9segelep UOI1_WIOUI JUSWYDIRD JO UOIIeaI)-

000°00¢

S211UD
UOoIIeDNPS pUe WISIIN0I0ID ‘YdIelSdl PUR|IdM
91IS YYSIAVY Jo uoneuswsadwi pue ubisag-

000002

|ernuaod yuis uogJed
YHM JuSwyd3ed sy} ul suejd uonde puejiam
12111S1p 9Y3 Jo uoneiuswa|dwi pue ubisag-

000°001L

sue|d
Juswabeuew dye| pue pue|jIam 3}JoMawely pue
SIS YYSINVY 0 uoneiuswajdwi pue ubisag-

000°001L

$YUIS UOQJeD Se JUSWYD1ed dY)
Ul 9dURUIUIRW JI9Y)} pUR SWIISAS PUR|IDM [BHA
pue |ed131Id JO JUdW1IazZeb pue uoledlewa-

000°001

9dueusanob pue
JUSWISII0JUS ME| 3% PUB PUB|IDM DI0WOIJ-

000°001

UOI1eAIDSUOD pue JudWabe
-Uew .| pue pueIdM Joj puodsal SUOIINHISUI
1uswabeuew el pue puejam uayibuails-

Juswabeuew paysiazem
paieibalul ybnoiyl swaisAs axe| pue
SPUB[I9M JUSWYD1EeD J91BM 10WOl

9¢’L

000°001L

JUSWIYDILD 3Y3 Ul JUSWdO[SAIP pue JUSW
-9beuew 153104 pue puezam ui buijesp suoll
-n13sul jo bujuiesy pue Aydeded sy3 yibusns-

000°00S

sdnoib
K115910) pue puejiam AJunwwod ysijgqels3-

139

AWOJA CATCHMENT MANAGEMENT PLAN



luswydsied ayl ul spuejzem

000'00C [|e JO JusWISSasse pue A101UaAul-a1 ybnoiyy
aseqelep uolew.iojul JUswWYd1ed JO uoleal)-

E=TED)

000'00C uol1edNPS puk WSLINO10J9 ‘YdJeisal puejlom

SMS YYSINVY Jo uoneiuswaldwi pue ubisaQg-

000°00¢

|eizuayod yuis uogJed
Y3IM Juawiyd1ed ay3 ul suejd uoide puepam
1DUISIP 9Y3 Jo uoneyuswa|dwi pue ubisaQ-

000001

sue|d
Juswabeuew S| pUe PUB|IIM }IOMBWELS pUe
S91IS YYSIAVY Jo uonejuswajdwi pue ubisag-

000°001L

$MUIS UOQJeD SE JUSWYDILD 3Y})
Ul 9dUeUIUIRW JI3Y) pUR SWIISAS PURISM [eIA
pue |ed111D JO JUSWSSZeH pue uonedlewsq-

000°001L

9dueusanob pue
JUSWIDIOJUD ME| d)B| PUB PUR|1DM 910WOIJ-

000°001

UOII_AIISUOD pue JusWabe
-UeW 3¥e| pue pueIam 1oj puodsal SUOIINMISUI
JusWabeuew el pue puejam uayibuais-

Sopise — 19§ U0y 1ajjng

000°00¢

JUSWYDILD 3y} Ul SpUe|IaM
[|© 4O JUBWISSDSSE pUR A10JUSAUI-DI YBNoyy
9seqelep UOIIBWIOU] JUSWYD3eD JO UOIIedl)-

000°00¢

S211UD
UOI1eDNPS pUB WISIIN0I0ID ‘YdIelSdl pueR|1daM
SMS YVYSINVY Jo uoneiuswajdwi pue ubisag-

000°001L

uonedo||y 1s0) Ajaeap

1202/0207 |

SYUIS UOQJeD Se JUSWYD3ed dY)
Ul 9dUBRUIIUIRW 119U} PUB SWIISAS PUR|IDM [BHA
pue |ed1314d JO JuSWa1ISzZeb pue uoledlewa-

uonuaaiauj jo uondidsaqg

suondo

AWOJA CATCHMENT MANAGEMENT PLAN



000‘00v‘y | 000°0¥ZC 000°0ZE‘9Y | 000°069°L

000'060°€S

00000S

spue|

-19M pue seale bulpaaiq yIs ‘syueq
191 ‘sadojs daais buipnjpul sway
-sAs029 3|16e44 139104d pue Aj3usp|

[

141

AWOJA CATCHMENT MANAGEMENT PLAN



REFERENCES

Aurecon, 2012. Data Compilation and Pilot Application of the Nile Basin Decision Support System (NB-DSS): Work
Package 2: Stage 2. Scenario analysis report: NELSAP Multi-Sectoral Investment Programme - Kagera Basin.

Aurecon. 2013a. Development of the Awoja Catchment Management Plan in the Kyoga Water Management Zone.
Water Resources Assessment Study Report. August 2013.

Aurecon. 2013b. Development of the Awoja Catchment Management Plan in the Kyoga Water Management Zone.
Stakeholder Engagement Report. August 2013.

Aurecon. 2013c. Development of the Awoja Catchment Management Plan in the Kyoga Water Management Zone.
Social and Environmental Issues Report. December 2013.

Aurecon. 2013d. Development of the Awoja Catchment Management Plan in the Kyoga Water Management Zone.
Water Balance Study Report, December 2013.

Aurecon. 2013e. Development of the Awoja Catchment Management Plan in the Kyoga Water Management Zone.
Options for the Management and Development of Water Resources, December 2013.

Bagyenda, R., Mwesigwa, R., and Agelu, C., 2013. Draft Stakeholder Consultations report for Development of the
Awoja Catchment Management Plan. Specialist Report for World Bank and DWRM, October 2013.

Colin, J and Morgan, J., 2000. Provision of water and sanitation services to small towns: lessons learned from case
studies in Uganda and India. WELL report - University of Loughborough, UK.

Colin, J and Morgan, J., 2000. Provision of water and sanitation services to small towns: lessons learned from case
studies in Uganda and India. WELL report — University of Loughborough, UK.

DfID, 2008. Climate Change in Uganda: Understanding the Implications and Appraising the Response.

Directorate of Water Resources Management, 2012. Guidelines for Catchment Based Water Resource Planning in
Uganda. Working draft v7, July 29, 2012.

Directorate of Water Resources Management, Ministry of Water and Environment. 2011. National Water Resource
Assessment. Draft Final Report, July 2011.

Government of Uganda: MWE, 2009. Strategic Sector Investment Plan for the Water and Sanitation Sector in
Uganda: Final July 2009.

Government of Uganda: MWE, Integrated Flood Management Strategy, January 2008.

142 AWOJA CATCHMENT MANAGEMENT PLAN



JICA, 2011. Japan International Cooperation Agency. The development study on water resources development
and management for Lake Kyoga basin in the Republic of Uganda: Interim Report.

Mekorot, 2011. Water Storage in Karamoja - Identification and Optimization of Proposed Locations for the
Construction of Dams.

Ministry of Water and Environment (2010), Climate Change Vulnerability Assessment, Adaptation Strategy and
Action Plan for the Water Resources Sector in Uganda.

Murray, R, Baker, K, Ravenscroft, P, Musekiwa, C and Dennis, R. 2012. A Groundwater Planning Toolkit for the Main
Karoo Basin: Identifying and quantifying groundwater development options incorporating the concept of wellfield
yields and aquifer firm yields. Water Research Commission Report No. 1763/1/11.

NELSAP. 2012a. Identification of a Multipurpose Water Resources Management and Development Project in the
Lake Kyoga Basin in Uganda. Final Diagnostic Report.

NELSAP, 2012b Identification of a multipurpose water resources management and development project in the
Lake Kyoga basin — Multipurpose Water Resources Management and Development Strategy.

NELSAP, 2012c. Identification of a Multipurpose Water Resources Management and Development Project in the
Lake Kyoga Basin in Uganda — Multipurpose Water Resources Investment Plan.

NELSAP, 2012d. Nile Equatorial Lakes Multi Sector Investment Opportunity Analysis: Draft Situational Analysis
Report- Executive Summary [pdf].

NWRA, 201 1. National Water Resources Assessment. Draft Final Report. Directorate of Water Resources Management
— Ministry of Water and Environment.

Ococh, G.A,, Otim, P.O., Napeyok, E.P, 2004. Development of a Framework for Delivery of Advisory Services in
Pastoral Areas. Draft Final Report. naads.or.ug/wordpress/wp-content/iuploads/

Pemconsult, 2011. A National Irrigation Master Plan for Uganda (2010-2035): Final Report. Kampala Nov 2011.

Sewagudde, S. 2012. 8. National Water Resources Assessment and Strategy: Key Findings — July 16th 2012
[presentation]. Directorate of Water Resources Management — Ministry of Water and Environment.

USAID. 2013. Uganda Climate Change Vulnerability Assessment Report, Uganda Climate Change Vulnerability
Assessment, Washington, August 2013.

World Bank. 2011. Uganda - Water Assistance Strategy. Washington DC: World Bank, June 2011.

AWOJA CATCHMENT MANAGEMENT PLAN 143



ANNEXES

ANNEX 1 - Screening of Options.............. 145

ANNEX 2 - Intervention Lists.................. 153

ANNEX 3 - Detailed Implementation Plan................. 326

ANNEX 4 - Detailed Investment Plan................. 348

144 AWOJA CATCHMENT MANAGEMENT PLAN



Screened Totals for Sub-options

Sustainability

Definite long-term sustainability (5)
Sustainable (3) Uncertain-it depends
(0) Short-term only (-3)

Most unlikely (-5)

Consequences of
failure to imple-
ment

None. Issue(s) will resolve naturally
over time (-3) Issue(s) increase but
remain at same relative scale (0)
Escalation of issue(s) (3)

Capacity to imple-
ment

Nonefinadequate (-3) Weak (-2)
Capacity to be built/recruited (-1)
Limited capacity (1)
Good - available (3)

Cost

Prohibitive (-5) Very expensive (-3)
Expensive (-1) Reasonably
affordable (3) Very affordable (5)

Ease of implemen-

Very difficult (-3) Difficult (-2)

tation (physical Feasible/possible (2)
feasibility) Very feasible (3)
Opportunity costs | Very high (-3) High (-2)

(if any) (Limited (-1) None (0)
Environmental No impact (0) Minimal positive

benefit (+ve)

impact (3)  High impact positive (5)

Environmental cost
(-ve)

High Negative Impact (-5)
Minimal negative impact (-3)
No impact (0)

Economic benefit

Low (1) Medium (3) High (5)

Social Benefit

Low (1) Medium (3) High (5)

Importance of
issue(s) addressed

Low (1) Medium (3) High (5)

SCREENING CRITERIA

Overall impact of
option

Addresses one issue (1)
2-3 issue (3) more than 3 issues (5)

ANNEX 1 - Screening of Options

OFF-LINE SCREENING OF OPTIONS

Sustainable land & environmental management

0 0 -~ < o ©
N N ™ o~ - N
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o o o o o o
~ o o ~ ~ (Sel
~ [Te) ™ ~ ™ [Te)
ol ol 0 0 o) o)
[Te) [Te} ™ ™ [Te) ™

The preparation and dissemination of a comprehensive Sustainable Land
and Environmental Management manual providing the technological
approaches tailored for the Awoja Catchment and Kyoga WMZ.

Design and pilot of individual farms according to sustainable land and

and waterway layout and improvements, road design, runoff management,

environmental management principles. Layout to include contouring, drain
woodlot and agroforestry planning

Identification and regular (annually) eradication of floating islands /

Development of a fire risk, fire control and fire protection plan, with

controlled burning where required for grazing and biodiversity management

Riverbank protection and stabilisation - gabions, management of cattle

access points, protection of riparian vegetation

Rehabilitation of degraded landscapes through construction of check
dams, demi-lunes, swales, brush packs and stone packs, fanya juu etc.
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114

115

1.1.6

AWOJA CATCHMENT MANAGEMENT PLAN

145



Screened Totals for Sub-options

option

2-3 issue (3) more than 3 issues (5)

0 © |~|w© S © © 0
) N | ™| N - ~ ~
Definite long-term sustainability (5)
T Sustainable (3) Uncertain-it depends
Sustainability (0) Shortterm only (3 ™ w| ™| o o ™ ™ ™
Most unlikely (-5)
Consequences of None. Issue(s) will resolve naturally
. . over time (-3) Issue(s) increase but
failure to |mpIe- remain at same relative scale (0) « R Bl B < < « «
ment Escalation of issue(s) (3)
) : Nonefinadequate (-3) Weak (-2)
Capacity to imple- | Capacity to be built/recruited (-1) - S IS (N - - - -
ment Limited capacity (1) ' ' '
Good - available (3)
Prohibitive (-5) Very expensive (-3)
Cost Expensive (-1) Reasonably ~ ™| ™| w0 ~ N ~ S
affordable (3) Very affordable (5)
Ease of implemen- | very gifficult (-3) Difficult (-2)
tation (physical Feasible/possible (2) o~ ~| oo o~ N ~ N
feasibility) Very feasible (3)
Opportunity costs | Very high (-3) High (-2) o | ol o o - —
(if any) (Limited (-1) None (0) ! ! ! '
Environmental No impact (0) Minimal positive o wolwlo o o - o
benefit (+ve) impact (3)  High impact positive (5)
; High Negative Impact (-5)
Environmental cost Minimal negative impact (-3) o o|lo| o o o o o
(-ve) No impact (0)
Economic benefit | Low (1) Medium (3) High (5) w0 —|w| ™ -~ - o ©w
Social Benefit Low (1) Medium (3) High (5) e} —|w| ™ ~ ~ to} (to}
I PErEIED O Low (1) Medium (3) High (5) 0 ®lwfwl © i ©
issue(s) addressed
Overall impact of | Addresses one issue (1) o o |wlw - - o o

OFF-LINE SCREENING OF OPTIONS

146

On-farm rainwater harvesting - channelling of overland flow and excess

runoff into underground storage tanks for irrigation and household water

Ecological water requirements: revisiting legislation and catchment

Introduce improved farming practices

Build the capacity on conservation methods, especially for wetlands

Provide routine training (forestry handbook) to CMCs, forest management,
landcare and agricultural managers: 1 training in each district @2yrs
Establish nurseries for provision of seedlings and establish distribution,

training and management systems in all districts - pilot projects
pressure on natural forest. Link to agroforestry and sustainable land

Support the implementation of a reforestation programme aimed at
restoring lost woodland and at establishing woodlots to reduce the

Monitoring the impacts of sustainable land and environmental

and downstream water management

1.1.10 | management in terms of improved farming practices (individual benefit),
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Screened Totals for Sub-options

option

2-3 issue (3) more than 3 issues (5)

o~ o | < 0 o © o
- N N ~ ) ~ 5
Definite long-term sustainability (5)
o Sustainable (3) Uncertain-it depends
Sustainability () Shortterm only (-3 ™ [N ™ ™ © o~
Most unlikely (-5)
Consequences of None. Issue(s) will resolve naturally
. . ) over time (-3) Issue(s) increase but
failure to |mpIe remain at same relative scale (0) < o @ N < < «
ment Escalation of issue(s) (3)
: . Nonef/inadequate (-3) Weak (-2)
Capacity to imple- | Capacity to be built/recruited (-1) - - | <] < - - -
ment Limited capacity (1) ! !
Good - available (3)
Prohibitive (-5) Very expensive (-3)
Cost Expensive (-1) Reasonably o~ ~ || o ) ™ 0
affordable (3) Very affordable (5)
Ease of implemen- | very difficult (-3) Difficult (-2)
tation (physical Feasible/possible (2) N © [T « o~ N ™
feasibility) Very feasible (3)
Opportunity costs | Very high (-3) High (-2) - -
(if any) (Limited (-1) None (0) ' == < < <
Environmental No impact (0) Minimal positive
benefit (+ve) impact (3)  High impact positive (5) < A @ « @ <
; High Negative Impact (-5)
Environmental cost Minimal negative impact (-3) 52 e [|[&] <@ = = ~
(-ve) No impact (0)
Economic benefit | Low (1) Medium (3) High (5) — N [o] o ) ™ <
Social Benefit Low (1) Medium (3) High (5) w0 N [o] 7o) 7S <
iy Sy ) Low (1) Medium (3) High (5) © S I 0 e ©
issue(s) addressed
Overall impact of | Addresses one issue (1) — - o - - -
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Identify, design and construction of further piped water schemes for

growing towns and villages at regional growth centres, including supply to

Feasibility studies of availability and supply for prioritised towns and

Design and construction of groundwater schemes for towns/settlements

Feasibility studies and design of prioritised sand dams. Construction, with
Dams (small stock watering dams, valley dams and tanks, large dams)

Provision of subsidised rainwater tanks to willing buyers. Implementation
cooperation and input from local communities

Groundwater schemes / boreholes for domestic and livestock supply -
should be based on a cost-sharing mechanism

evaluation, design, construction (focus on Districts 1,2 and 14)
Rainwater harvesting (roof water tanks and roof catchments)
Needs identification for location and type of dams and associated
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o N v~ © || o
N N - | ~ o -~ o~ o
Definite long-term sustainability (5)
o Sustainable (3) Uncertain-it depends
Sustainability () Shortterm only (-3 o o |o|o » |o| o ™
Most unlikely (-5)
Consequences of None. Issue(s) will resolve naturally
. . ) over time (-3) Issue(s) increase but ol o
failure to imple remain at same relative scale (0) N < Y DA I g «
ment Escalation of issue(s) (3)
: . Nonef/inadequate (-3) Weak (-2)
Capacity to imple- | Capacity to be built/recruited (-1) - - |ol< o |l<| o -
ment Limited capacity (1) ! !
Good - available (3)
Prohibitive (-5) Very expensive (-3)
Cost Expensive (-1) Reasonably ™ ™ (oo w |@| < o
affordable (3) Very affordable (5)
Ease of implemen- | very difficult (-3) Difficult (-2)
tation (physical Feasible/possible (2) o~ N || e ~N || @ o~
feasibility) Very feasible (3)
Opportunity costs | Very high (-3) High (-2) o - << - ol o -
(if any) (Limited (-1) None (0) b ' '
Environmental No impact (0) Minimal positive o o |lole o lol o -
benefit (+ve) impact (3)  High impact positive (5)
; High Negative Impact (-5)
Environmental cost Minimal negative impact (-3) o S I ® || @ @
(-ve) No impact (0)
Economic benefit | Low (1) Medium (3) High (5) 0 w |w|w @ || o o
Social Benefit Low (1) Medium (3) High (5) ™ — |»|» 0w [ o« 7o)
Importance of Low (1) Medium (3) High (5) © 0 |o|o o o] o P
issue(s) addressed
ngrall impact of Addresses one issue (1) - o |olo o |<| o -
option 2-3 issue (3) more than 3 issues (5)
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Screened Totals for Sub-options ~ ~ |w» o |r~|< <] ©@| ~
~ N | ™ N (- o8|~
Definite long-term sustainability (5) 2 2

o Sustainable (3) Uncertain-it depends o o

Sustainability () Shortterm only (-3 o o | ™ » |o|o o §- -g-_

Most unlikely (-5) 5 %5

Consequences of None. Issue(s) will resolve naturally “a:: §
. . ) over time (-3) Issue(s) increase but o
failure to |mpIe remain at same relative scale (0) N < « e e ° &
ment Escalation of issue(s) (3) :é-,

: . Nonef/inadequate (-3) Weak (-2) E’
Capacity to imple- | Capacity to be built/recruited (-1) - - | - =< _| =<
ment Limited capacity (1) !

Good - available (3)
Prohibitive (-5) Very expensive (-3)
Cost Expensive (-1) Reasonably o S = ™ |o|m» ™
affordable (3) Very affordable (5)
Ease of implemen- | very difficult (-3) Difficult (-2)
tation (physical Feasible/possible (2) ™ e N o e o~
feasibility) Very feasible (3)
Opportunity costs | Very high (-3) High (-2)
(if any) (Limited (1) None (0) < c|° = T <
Environmental No impact (0) Minimal positive N
benefit (+ve) impact (3)  High impact positive (5) @ e S il e L
Environmental cost | High Negative Impact (-5)
Minimal negative impact (-3) o o o o |o|w o
(-ve) No impact (0)
Economic benefit | Low (1) Medium (3) High (5) ™ v |[w ® |o|w w0
Social Benefit Low (1) Medium (3) High (5) 7o) v |[w — |»| o o
LiETENES o Low (1) Medium (3) High (5) - | w |w @ |efef |w
issue(s) addressed
Overall impact of | Addresses one issue (1) - o |w R I o

option

2-3 issue (3) more than 3 issues (5)
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Sanitation project. Demonstration of ecosan and other sanitation systems.

Provision of appropriate designs, and training in construction. Support with

Implement demonstration projects - schools, model farms etc. (capital

Introduction of awareness raising programmes in schools

Train experts (import expertise) in the development of technology
Enhance and strengthen the capacity of rice grower associations

guidelines, training, and other approaches
Enhance and strengthen the capacity of BMUs

Strengthen enforcement bodies with capacity
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ANNEX 4 - Detailed Investment Plan

ACTIVITY REQUIREMENTS
AN .
e e || G L COSTS Yearly Cost Allocation (in % of total cost) Assumptions
STRUCTURE NEL TANTS
Ref. Opti L . . . &3 §, o | _ = . Responsi-
No. ptions Districts concerned Description of Intervention Qtty Unit Rate £ 5 875 |2 5 8 § z Indicator bility
’ Z e EEZ | E 235 E 2 E)
25 SSE |8 3 =85 |z - £ 5 = 2015/16 | 2017 2018 2019 2020 pp | Tsi| o | m
) s E 5 <+ & @ = @ = s = @
£5 253 |85 o2 ES— | E £ = _ 2 8
2% Eg=E |2 S E 588 | & 2 @ S S =
s 5835 | 8 £ SES |3 £ 5 g = g
i 2es & 2E 28% |4 & S = & =
Sustainable Land and Environmental Mangement
Construct 40 silos (Ksh20,000/1.8ton) 40 Nos 321 12,857
Construct 60 underground water tanks 60 Nos 1,786 107,143
(6000 L)
Design and construct 2 irrigation systems 20 Ha 9,426 188,520
(10 ha per layout)
Provide 40 ox-ploughs 80 Nos 1,071 85,714
Bukwo, Kween, Bulambuli, Procure 2 tractors 2 Nos 89,286 178,571
1184 | Introduce mproved farming ggf;?os"g’?é:rligi‘:l;z“kedea' Procure 50 fresian cattle 50 | Nos 714 35,714
T practices ! L The income of farmers | Kyoga WMZ,
Esfni?khl;g:(:pmpmt, Amudat, Procure 26 treadle pumps 26 Nos 429 11,143 36 9 $1,238,435 $38,571 $48,214 $64,286 $219,107 $1,608,614 $804,307 $402,154 $402,154 has increased by 20% CMC, DNRO, 36 1.00 | 0.25 0.5
' Provide for 10 ha of woodlots 10 Ha 3,372 33,715 DEO, DAO
Put 53 ha under agroforestry 53 Ha 6,743 357,379
Construct 400 km contour bunds 400 Km 500 200,000
Excavate 50 km trenches 50 Km 500 25,000
Construct 5 cattle tracks 5 Nos 536 2,679
Train and equip 1227 farmers 1227 Nos _
Identification and regular (annual- | Soroti, Serere, Ngora, Kumi, Procure 3 tractors 3 Nos 89,286 267,857 The area invaded by Kyoga WMZ,
ly) eradication of floating islands / | Katakwi = P— . N 17857 16071 invasive plants has CMC, DNRO,
invasive ali rocure 9 motor boats os g ,
143 | invasive alien plants 36 9 $484457 | $38571 | 848214 | 51420 |  $17.857 $640,529 $320,264 | $256,211 $64,053 Lechleteetiol DEQ 36| 100 | 025| 04
Procure 18 wheelbarrows, hoes and other 18 Unit 129 2,314
harvesting equipment
Construction of 6 barriers before Awoja 6 Nos 8,929 53,571
bridge
Ecological water requirements: Bukwo, Kween, Bulambuli, Put in place legislation 1 Ls Legislation providing Kyoga
Revisiting legislation and catch- Kapchorwa, Sironko, Bukedea, for ecological water WMZ, CMC,
ment assessment Soroti, Serere, Katakwi, requirements is in Consultant
1.1.8 Napak, Nakapiripiit, Amudat, 2 2 $0 $1,607 $8,036 $1,071 $107,143 $117,857 $117,857 e 6 0.25 1 0.2
Kumi, Ngora Improve catchment assessment 1 Ls e T BT
The preparation and dissemination | Bukwo, Kween, Bulambuli, Develop a comprehensive and sustainable All districts are in Kyoga
of comprehensive and sustainable | Kapchorwa, Sironko, Bukedea, | land and environmental management the possession of a WMZ, CMC,
land and environmental man- Soroti, Serere, Katakwi, manual and disseminate it comprehensive and Consultant
111 agement manual providing the Napak, Nakapiripirit, Amudat, 1 Ls 6 6 $0 $6,429 $32,143 $6,429 $53,571 $98,571 $98,571 sustainable land and 12 0.50 1 03
technological approaches tailored | Kumi, Ngora environmental man-
for the Awoja catchment and agement manual
Kyoga WMZ
Design and pilot of individual Bukwo, Kween, Bulambuli, Establish 8 runoff management structures 8 Nos 3,571 28,571 Each farm is equipped | Kyoga WMZ,
farms according to sustainable Kapchorwa, Sironko, Bukedea, | (contours, bunds, terraces) with x conservation CMC, DNRO,
land and environmental manage- Soroti, Serere, Katakwi, N structures. Baseline: DEO, DAO
ment principles. Layout to include | Napak, Nakapiripirt, Amudat, | Practice agroforesiry on 40ha, half woodlots 40 | Ha 6,743 269,720 0. The productivity
contourlng,ldraln and waterway Kumi, Ngora Put in place woodlots / agroforestry of 344 Ha 6,743 2,319,592 .°f CEE I iES
layout and improvements, road 344 ha increased by 20 %
design, runoff management, wood-
lot and agroforestry planning Construct contour bunds of 190 km 190 Km 500 95,000
Road design / truction for 128 ki 128 K 3,571 457,143
112 L ST B (P40 m 30 15 $4649198 | $32143 |  $80357 | $42857 | 125000 | $4929555 | $1478.867 | $1478867 | $985911 |  $739433 |  $246.478 60| 050 | 05| 04
Construct 3 bridges 3 Nos 375,000 1,125,000
Install 7 small - drip irrigations (5 ha each) 35 Ha 9,426 329,910
Put in place 14ha Nurseries 14 Ha 1,733 24,262
Carry out 14 sensitisations (50 people per 700 Pple
sensitisation)
Development of a fire risk, fire con- | Amudat, Napak, Nakapiripirit, Procure 6 fire fighting equipment 6 Nos Availability of fire Kyoga WMZ,
trol and fire protection plan, with | Bukwo, Katakwi, Kween — management plans in CMC, DNRO,
controlled burning where required Training of fire fighters (24) 24 | Pple efach diiltricé, number DEO, DAO,
i iodiversi - of sensitised commu-
Loreg‘r:ﬂné’n:?; ?:::::ﬁrif“y man Carry out training of fire fighting 58 commit- 580 | Pple nities, number of com- DFO, €DO
9 P tees (10 people per committee) mittees and members
trained, number of ha
Development of fire management plans 6 | Nos of uncontrolled burning
114 - — 27 13.5 $21,929 $28,929 $72,321 $38,571 | $1,484,107 $1,645,857 $658,343 $493,757 $493,757 is reduced by 60 % 36| 075 | 05 0.4
Carry out quarterly public awareness raising 5650 Pple
(113 communities, 50 people ea
Carry out community 41 trainings (50 people 2050 | Pple
per training)
Establish fire lines 40 Km 500 20,000
Put in place ordinance and by-laws 1 Ls
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River bank protection and stabili- Bulambuli, Sironko, Amudat, Construct gabions 276 Km 17,857 4,928,571
sation - gabions, management of Napak, Kapchorwa, Naka- N X
cattle access points, protection of | piripirit, Soroti, Serere, Ngora, | Demarcations on rivers 230 Km 510 117,300
riparian vegetation i:":’;ﬁ Katakwi, Bukedes, Recourse of river 10| Km 35,714 357,143
River pegging 260 Km 250 65,000
Construct weirs 15 Nos 1,786 26,786
Construct bridges 15 Nos 375,000 5,625,000
Stone pitching of cattle access points 0.015 | Km? 3,571,429 53,571
115 Construct cattle access points 218 | Nos 536 116,786 3 18 144 3| $11529110 | $38571 |  $96420 | 951429 |  $53571 | 11769110 | $4,119180 | $4119189 | $2,353822 | $1,176911 M el i Kyoga WMZ, | 4g | 075 | 05| 04
areas demarcated and | CMC, DNRO,
Put in place woodlots 15 Ha 3,372 50,573 restored, number of DEO, DFO
. N X cattle access points
Plant riparian vegetation, 323km (4 m wide) 129.2 Ha 867 111,952
Procure seedlings 50000 | seed- 0.1 5,000
lings
De-silting (activity) 1 Nos 71,429 71,429
Form and train 15 environmental committees 150 Pple
(10 people per committee)
Form and train 15 wetland user committees 150 Pple
Bulambuli, Amudat, Napak, (10 peaple per committee)
119 Build the capacity on conservation | Kapchorwa, Nakapiripirit, Trai N bers in 10 vil 50 500 Pol 9 9 2.7 42 $2,857 $9,643 $48,214 $9,643 $750,000 $820,357 $328,143 $328,143 $164,071 Number and type of Kyoga WMZ, 36 0.25 1 0.3
o methods, especially for wetlands Soroti, Serere, Ngora, Kumi, ;E:;nlgor;\:n\zlrll:yer)nem i ez ( pe activities carried outby | CMC, DNRO,
Katakwi, Bukedea, Kween Dy 9 the trained committees | DEO
Carry out sensitisations in 68 villages (50 3400 Pple
people per village)
Develop training manuals (160 copies) 160 | Copies 18 2,857
Monitoring the impacts of sus- Bukwo, Kween, Bulambuli, Kyoga WMZ,
tainable land and environmental Kapchorwa, Sironko, Bukedea, CMC, DNRO,
management in terms of improved | Soroti, Serere, Katakwi, Monitoring programme | DEQ: DAO,
1110 | farming practices (individual Napak, Nakapiripirit, Amudat, | Develop monitoring programmes for all 14 | Nos 12 6 48 4 $0 $12,857 $32,143 $17,143 $71,429 $133,571 $66,786 $66,786 plEe DCO 24 [ 050 | 05 04
benefits) and downstream water Kumi, Ngora 14 districts
management
Reforestation
Establish nurseries for provision of | Bukwo, Kween, Bulambuli, Plant 36 nurseries (0.2 ha per nursery) 7.2 Ha 1,733 12,478 Existence of x newly
seedling and establish distribution, | Kapchorwa, Sironko, Bukedea, F——— P 18 " 173 2119 established nurseries,
ini : : lant tree 9 nurseries (0.2 ha per nurse . a s , f
F’a"?l";%i f”dt ma’?fgemej”‘tsyﬁems ﬁ°’°"k’ SNe':’e: ',‘?lik)':'- " (02hap ) 12 3 36 6 $26311 | $12,857 |  $16071 |  $12.857 | $107,143 $175,240 $67,620 $67,620 "“'Ebe' gf seed;'”gs Kyoga WMZ, 2| 050 | 025 | 030
In-all districts - pllot projects K Ngara P+ MUG8 | Construct a greenhouse 1| Nos 10,714 10,714 P;° “fjel . "“’"l de' CMC, DNRO,
129 of seedlings sol DEO, DAO
£ One training of farmers 1| Nos Baseline: 0
5 trainings for nursery managers 5| Nos
Agroforestry for 157 ha 157 Ha 6,743 1,058,651
Plant trees for 12 km boundary (1m wide 12 Ha 6,743 8,092
stretch)
Support the implementation of a Bukwo, Kween, Bulambuli, Plant woodlots for 239 ha 239 Ha 3372 805,789 Number of ha under
reforestgtion programme aimed Kapchorwa, Sironko, Bykedea, Procure seedlings 650.000 for 20 ha 650000 | Seed- 01 65,000 agroforestry, number
at restoring lost woodland and at | Soroti, Serere, Katakwi, lings of ha of newly planted
establishing woodlots to reduce Napak, Nakapiripirit, Amudat, - woodlots, number of Kyoga WMZ,
the pressure on natural forest. Kumi, Ngora Plant 18 tree nurseries (0.2 ha each) 36| Ha 1,733 6,239 seedlings produced CMC, DNRO,
123 24 6 72 104 $1,947,929 $25,714 $32,143 $25,714 $185,714 $2,217,215 $886,886 $886,886 $221,721 $221,721 and sold in x nurseries | DEO, DFO, 48 0.50 | 0.25 0.3
Plant 12 nurseries (0.2 ha each) 24 Ha 1,733 4,159 Baseline: 0 cDO
Link to agroforestry and sustain- ESeines
able land management Carry out 18 sensitisations (50 people per 900 Pple
sensitization)
Cary out training of 40 farmers 40 Pple
Carry out training of 10 management 100 Pple
committees (10 people per comittee)
Development of a reforestation programme 1 Ls
Bukwo, Kween, Bukambuli, Planting 1.155 ha of trees 1.155 Ha 6,743 7,788 Number of ha with Kyoga WMZ,
Kapchorwa, Sironko, Bukedea, newly planted trees CMC, DNRO,
) A Procure 630.500 seedlings 630500 | Seed- 0.1 63,050 ;
124 | Planting of rees in degraded Sorof, Serere, Katakwi,Napak, . & oo 12 3 24 3 §72918 | $12857 |  $16,071 $8571 | $53571 $163,989 $81995 | $49,197 $16,309 sieoolRatipiaciiCe ! DEO,DRO, 48| 025|025 | 02
X g of seedlings planted, CDO
areas Amudat, Kumi, h
Plant 6 tree nurseries (0.2 ha each) 1.2 Ha 1,733 2,080 number of seedlings
produced and
Provide routine training (forestry Bukwo, Kween, Bulambuli, Number and type of Kyoga
handbook) to CMCs, forest Kapchorwa, Sironko, Bukedea, activities carried out by | WMZ, CMC,
124 | management,landcareand | Sorofi, Serere, Katakwi, Train CMCs, forest management, land care 14| Nos 5| 1125 09 3 $0 $4,821 $6,027 $3214 | $53571 $67,634 $22,545 $22,545 $22,545 | the persons trained DNRO, DEO, 18] 025|025 | 02
agricultural managers: 1 training in | Napak, Nakapiripirit, Amudat, : DAO, DFO,
e " and agricultural managers
each district @ 2 yrs Kumi, Ngora consultant
Lakes and Wetlands Management
1341 Regular updating of district Kween, Bulambuli, Kap- Develop 8 wetland inventories 8 Nos Availability of wetland Kyoga WMZ,
wetland inventories by districts chorwa, Sironko, Bukedea, - - inventories in each CMC, DNRO,
Soroti, Serere, Katakwi, Update 13 wetland inventories regularly 13 Nos district, yearly update DEO
Napak, Nakapiripirit, Amudat, | 10,714 16.071 4017 10,714 2 i 2 ) I )
Kur,;i, Ngors piripi R EB G ] Lot 10714 10714 15 75 3 5 $10, $16,0 $40,179 $10, $89,286 $166,964 $83,482 $33,393 $16,696 $16,696 $16,696 | of wetland inventories 60 [ 025 | 05 0.2
133 Study for economic valuation of Bukwo, Kween, Bulambuli, Economic valuation of wetland resources K
wetland resources and dissemi- Kapchorwa, Sironko, Bukedea, | and its dissemination Each district is in the v\y’a%a M
nate the results Soroti, Serere, Katakwi, 1 Ls 0 6 6 1.8 1 $0 $6,429 $32,143 $6,429 $17,857 $62,857 $62,857 possession of the study DNR i CDEC . 12 0.50 1 0.3
Napak, Nakapiripirit, Amudat, reports consafant 0,
Kumi, Ngora
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13.2 Updating of demarcated protection | Kween, Bulambuli, Kap- Demarcation of 134 protection zones 134 Nos 7,143 957,143
zones and acceptable utilization of | chorwa Sironko, Bukedea,
i ’ ’ g Update of 49 protection zones 49 Nos 7,143 350,000
we}:ang& r;rodtgcmglGlsl maps of SomtSsrereiKatakwi P P Availability of GIS Kyoga WMZ,
weliands at varlous Jevels Napak, Nakapiripirt, Amudat, | Produce GIS maps for all wetiands 1] Ls 3,571 3,571 :’argzef?;’;c‘;"g:a‘;dsv ggg DNRO,
. U
Kumi, Ngora T —— 5| Ha 867 4335 9 8.75 36 1| $1,325764 $9,643 |  $36,161 $12,857 $17,857 |  $1,402,281 $1,402,281 demarcated profscion 12 075|075 [ 04
vegetation (plant riparian vegetation Zones
Procure GPS and GIS equipment 1 Lot 10,714 10,714
Develop or review and update Kween, Bukambuli, Kap- Develop 94 wetland management action 94 Nos Availability of wetland Kyoga WMZ,
the wetland management / action | chorwa, Sironko, Bukedea, plans management action CMC, DNRO,
plans Soroti, Serere, Katakwi, plans (new and updat- | DEO
134 ﬂapgkNNakaplrlplrlt, Amudat, 12 12 24 4 $0 $12,857 $64,286 $8,571 $71,429 $157,143 $94,286 $31,429 $15,714 $15,714 ed) in all districts 48 0.25 1 0.2
umi, Ngora Review and update 126 wetland manage- 126 Nos
ment action plans
Desilt 3 rivers 3 Nos 71,429 214,286
. . . " Restoration / tree planting in 63 wetlands 315 Ha 6,743 212,405
Reztlorsit;on of vna! (ur:jlque)dcr:lcal Kween, Bulambull Kap- (0.5 ha each) Number of ha of
(;:n;icdso o1 9018 RN | o, ironko, Bukecea Develop woodlots of 5 ha 5| Ha 3372 16,858 el s iie
135 Soroti, Serere, Katakwi, i} ’ number of open access
Napak, Nakapiripirit, Amudat, | Fence 1 acre with live hedges (0.254 km 0.0254 | Ha 13,486 343 areas for animals, ac-
Kumi, Ngora by 1 m wide) tivities undertaken by x Kyoga WMZ,
wetlands management | CMC, DNRO,
Peg off 12 f imal 6 K 250 1,500 i
sk o e oranmas " 9| 45 45 202 | $500676 | $9643 | $24107 | S16071 | S360714 | $920212 $368085 | 5276064 | $276,064 | COMMitees DEO % | 02| 05| 05
Restore the fish population in 16 areas 16 Nos 3,571 57,143
Awareness creation in 40 villages (50 people 2000 Nos
per village)
Train 2 wetland management committees 20 Nos
(10 people per committee)
Law enforcement and by - laws 1 Ls
Buffer Zone Set - asides
Desilt 15 rivers 15 Nos 71,429 1,071,429
Establish a riparian buffer zone of 200 ha 200 Ha 867 173,300
30 m buffer zone along River Sironko and its 33 Ha 6,743 22,477
tributaries (30 km)
Demarcation zones along Rivers Siit, 10 Ha 6,743 67,430
Nyalit, Chepkwir, Kapteret, River Sipi and its
tributaries (100 km)
Protection zones along 16 rivers (100 km) 10 Ha 6,743 67,430
Demarcation pillars in 6 areas 6 Nos 1,071 6,429
15 km river pegging of River Sironko 15 Km 250 3,750
Mapping, demarcation of riparian . - Number of km and
and roadside protection zones ﬁgxr?c’mmees?r’o?mﬁga?“'b'u"" Tree planting on 114 ha 114 | Ha 6,743 768,702 size of riparian and
14,1 | and denty and mplement source | g Serere Katafo, Fodder grass planting for 36 ha % | Ha 867 31,194 roadside protection
protection measures L zones established,
Napak, Nakapiripirit, Amudat, — 5 " 3372 0573 e
i oodlots: 15 ha a \ , '
el e availability of maps of | Kyoga WMZ,
Seedlings: 50.000 500000 | Seed- 0.1 50,000 riparian and roadside CMC, DNRO,
lings 24 18 12 77 | $3132456 $25,714 $96,429 $42,857 | $137,500 3,434,956 $1,717,478 | $1,717,478 protection zones DEO, CDO 24 | 1.00 | 0.75 05
Road side tree planting for 453 km (1 m 453 Ha 6,743 305,458
wide)
16 cattle rams 16 Nos 7,143 114,286
Construction of 15 bridges 1 Lot 375,000 375,000
Construction of gabions 1 Lot 10,714 10,714
Mapping of rivers and road sides 1 Lot 3,571 3,571
15 sensitisations (50 people per sensiti- 750 Pple
zation)
GPS, GIS systems 1 Lot 10,714 10,714
Train an interdistrict committee between 20 Pple
Ngora and Serere (20 people)

Sanitations Systems

Construct 4 water-borne toilets (10stance) 4 Nos 18,000 72,000
o ) Construct 35 lined pit latrines (3stance incl. 35 Nos 3,600 126,000
Improve sanitation technology Bukwo, Kween, Bulambuli, handwashing facility)
and building material support and Kapchorwa, Sironko, Bukedea,
214 implement them §orotL, SNerEre,. Katak):\w S Eonjtruc:.| ?4 Iifneff"pit latrines (4 stance incl. 24 Nos 4,800 115,200 Number of toilets Kyoga WMZ,
Kanai Ngzr:plrlplrl" EEL, ARl ) according to the type CMC, DNRO,
' Construct 40 VIP latrines (5stance incl. 40 | Nos 6,000 240,000 12 9 48 225 $786,720 $12,857 $48,214 $17,143 $401,786 $1,266,720 $633,360 $633,360 of improved technology | DEO, DWO 24| 050 | 0.75 04
handwashing facility) constructed and used
Construct 10 VIP latrines (2stance incl. 10 Nos 2,400 24,000
handwashing facility)
Construct 57 ecosan toilets (4stance incl. 57 Nos 3,600 205,200
handwashing facility)
Carry out awareness creation in 45 villages 2250 Nos
Construct 3 incinerators 3 Nos 1,440 4,320
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Putin place 1 central faecal sludge treat- 1 Nos 53,671 53,571
ment site for public institutions
Improve faecal sludge manage- ﬁi;igk?r} '}‘riatpf(ﬁn};apcmr‘"’a’ 1 treatment facilty for waste for Ongino 1| Nos 53,571 53,571
212 ment (collection, transportation, pinpI hospital
1. treatment and re- use) through ) Availability and usage | Kyoga WMZ,
clustering of small towns (Kumi, AU EED S eEepasls 8 Nos 26,786 80,357 of sllyfige treatment CMC, DNRO,
Sironko, Kapchorwa, Nakapiripirit) Procure 4 cesspool emptiers 4| Nos 53,571 214,286 12 9 6 2 $626786 |  $12857 |  $48214 |  $21,429 $35,714 $745,000 $745,000 facilities DEO, bWO 12| 100|075 | 05
Construct 2 sewage systems 2 Nos 53,571 107,143
Establish and protect 2 lagoons 2 Lots 53,571 107,143
Promote use of effective micro organism 1 Ls 10,714 10,714
(EMO) for sludge reduction
Refurbist of inf
222 Refurbish valley dams and tanks Sironko, Amudat, Napak, Refurbish 19 valley dams 190000 m3 $5 855,000 12 6 36 2 $3,155,000 $12,857 $32,143 $12,857 $35,714 $3,248,571 $1,786,714 $1,461,857 Number of x valley Kyoga WMZ, 24 0.50 0.5 0.3
Nakapiripirit, Soroti, Serere, - dams and x valley CMC, DNRO,
Ngora, Kumi, Katakwi, Refurbish 20 valley tanks 200000 | 3 $12 2,300,000 tanks refurbished DEO, DAO
Bukedea and used
Piped Water Schemes (Surface Water)
232 Soroti treatment and distribution - Soroti Construct 2 reservoirs of 200 cubic metres 1000 New $188 188,000 12 12 48 0 $188,000 $12,857 $64,286 $17,143 $0 $282,286 $141,143 $141,143 | Availability of 2 Kyoga WMZ, 24 0.50 1 04
expand in stages (NWSC) - - Users reservoirs and x new NWSC, CMC,
Lay 500 km of pipeline extension pipelines, number of DWO
people served
Sand Dams
Feasibility studies and design of Amudat, Napak, Nakapiripirit Construct 10 sand dams 100000 md $17 1,720,000 Availability of 9 sand
prioritised sand dams. Construc- - - dams, number and Kyoga WMZ,
261 tion, with cooperation and input Train 10 sand dam mgnagement committees 100 Nos 6 6 12 1 $1,720,000 $6,429 $32,143 $4,286 $17,857 $1,780,714 $890,357 $890,357 type of activit!es carried | CMC, DWO, 24 0.25 1 0.2
-0 from local communities (10 people per committee) out by the trained DNRO, DEO
committees, number
Dams
Feasibilty & design of prioritized Amudat, Napak, Nakapiripirit, Construct 19 dams 190000 m3 17 3,268,000
dams for stock watering and Soroti, Serere, Ngora, Kumi,
27 | humans needs. Constructon, with | Bukwo, Katalowi, Bukedea, Consruct 14 valley dams 190000 | 3 5 855,000 Availability of x valley | Kyoga WMZ,
o ¢ i ween
cooperation and input from local Install 4 abstraction facilites for ivestock 4| Nos 1335 5340 dams and x dams, CMC, DNRO,
communities watering number of people and DEO, DAO,
27 135 8.1 4| $4131,772 $28,929 $72,321 $28,929 $71,429 $4,333,379 $1,300,014 $2,166,690 $866,676 ERTTE S SETEs) DWO 36 | 075| 05 03
Install 4 irrigation facilities with treadle 4 Nos 858 3,432
pumps
Enhancement of Irrigation
Establish 288 rain water harvesting technol- 288 Nos 3,571 1,028,571
ogies for irrigation
Provide 150 treadle pumps 150 Nos 429 64,286
80 sprinker irrigations 80 Nos 9,426 754,080
Establish 2 valley tanks with irrigation 2 Nos 35,714 71,429
Bukwo, Kween, Bulambuli, equipment Availability of x new
Kapchorwa, Sironko, Bukedea, | g0 ynderground tanks with pipes and 90 Ls 10,714 964,286 irrigation schemes,
282 | Enhancement of rain fed agri- Soroti, Serere, Katakwi, pumps, number of ha addition- | oqa Wiz,
culture Napak, Nakapiripirit, Amudat, ally irrigated, number of | ~yc DNRO
Kumi, Ngora 2 rock and runoff harvesting facilities into 2 Ls 12,857 25,714 farmers who carry out DEO ' DAO ’
underground tanks with pumps and 15 15 3 115 | $3350400 | 16071 | $80367 | $10714 | $205367 |  $3662080 | $1.262043 | $1098894 | 549447 | $365208 |  S366298 | 5o/ waterconsena | ppvgy 60 025| 1| 02
- - tion methods
2 GFS with equipment (20 ha per system) 40 Ha 5,785 231,400
Provide short-term and drought resistant 18 Nos 7,143 128,571
crops for 18 villages
Mulching for 5 villages 5 Nos 3,571 17,857
6 demonstrations 6 Nos 10,714 64,286
6 sensitisations (100 people per sensiti- 600 Pple
sation)
Train 550 farmers on irrigation and soil / 550 Pple
water conservation
" N Availability of 29 new
Construction of new irrigation Bulambuli, Amudat, Kap- irrigation schemes, Kyoga WMZ,
schemes: Low - power pumped chorwa, Nakpiripirit, Sorofi, number of farmers CMC, DNRO,
285 schemes that utilize water from Serere, Ngora, Kurni, Katakwi, Construct 29 schemes (1 ha per scheme) 29 Ha 5,976 173,304 18 135 72 2 $173,304 $19,286 $72,321 $25,714 $35,714 $326,340 $163,169.86 | $163,169.86 profiting from the new DEO, DAO, 24 0.75 | 0.75 04
nearby rivers, swamps and lakes Bukedea schemes, number of ha | pwo
irrigated
Construct 24 GFS (5 ha per scheme) 120 Ha 5,785 694,200 Availability of 24 GFS Kyoga WMZ,
- irrigation schemes, CMC, DNRO,
Construction of new irrigation ﬁglaépgumhésmﬁgo'iy?&ak' Construct 2 sprinker irrigation schemes (10 20 Ha 8,296 165,920 number of farmers DEO, DAO.
286 | schemes: Simple graviy - fod Kapchorwa, Nakapirpit, PO’ 18 135 72 2| $943080 | $19.286 | 72321 | $25714 |  $35714 |  $1,006,116 $548,058 |  $548,058 profting flom the new | pive 24| 075|075 | 04
schemes oD ’ ’ schemes, number of ha
W Construct 2 rock catchment based schemes 10 Ha 8,296 82,960 irrigated
(5 ha per scheme)
Bukwo, Kween, Bulambuli, Number and type of Kyoga WMZ,
New irrigation schemes: Under- Kapchorwa, Sironko, Bukedea, e . P schemes proposed in CMC, DNRO,
-~ . e " b b » | Carry out feasibility studies for 82 irrigation oo ) ’ '
take feasibilly studies of dentifies | Sorof, Serere, Katakui, schemes 82 | Nos 12 12 6 0 $0 | $12857 | 964286 |  $21429 $0 $98,571 $98,571 the feasibilty studies | DEO, DAO, 12| 10| 1| o5
283 areas Napak, Nakapiripirit, Amudat, DWO
Kumi, Ngora
Availability of 3 Type Kyoga WMZ,
Alrrigation schemes, CMC, DNRO,
287 | Construction of new irrigation Serere, Bukwo Construct 3 irigation schemes 60 | Ha 5,976 358,560 6 6 12 1 $358,560 $6429 |  $32,143 $4,286 | $17,857 $419,274 $251,565 $167,710 | Number of farmers DEO, DAO, 24| 025 1| 02
. - profiting from the new DWO
schemes: Type A Formal Irrigation
schemes, number of ha
irrigated
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Construct 36 irrigation schemes 720 Ha 5,976 4,302,720 Availability of x Kyoga WMZ,
; ot Bulambuli, Amudat, Kap- imigation schemes, CMC, DNRO,
Construction of new irrigation et q Construct 1 GFS 5 Ha 5,785 28,925
284 | schemos: mprove (cossonal) | oM. Nakapiit, S, 18 9 54 2| $4514645 | $19286 | 48214 | $19286 |  $35714 |  $4,637,145 $2762287 | $1,854,858 ;f;ggﬁ;?:g;rmiew 85\% DAO, 24| 075 | 05| 03
wetlands schemes Bk et B8t - Construct 4 valley dams 40000 | 3 5 180,000 schemes, number of ha
' irrigated
Construct irrigation channels for 6 km 6 Km 500 3,000 g
Water Use Efficiency
Bukwo, Kween, Bulambuli,
Water efficiency evalution and i, Sl e Water efficiency evalution and recommen- Kyoga
291 ) Soroti, Serere, Katakwi, 3 1 Ls 6 6 18 1 $0 $6,429 $32,143 $6,429 $17,857 $62,857 $62,857 Evaluation report WMZ, CMC, 12 0.50 1 0.3
recommendations R dations
Napak, Nakapiripirit, Amudat, consultant
Kumi, Ngora
Small Hydropower
Construction of 8 dams Availability of x new Kyoga WMZ,
Investment and implementation in | Bulambuli, Sironko, Kapchor- Ew— P E———— power supply lines, CMC
. . . P . Xtension: ricity fin r m
2401 | hyropower insialaons and g1 | wa Nlapit, Ngora K ensions of electrict fnes fo 8000 Kw $4,200 | $33,600,000 2 12 72 0| $33600000 | $25714 | $64286 | $25714 $0 | $33715714 $16,857,857 | $16,857,857 | Number of people 24| 100| 05| 03
distribution Katakwi, Kween connected to the new
grid lines
Alternative Energy Supply
2.11.2 | Promote use of energy efficient Bukwo, Kween, Bulambuli, Train 1.430 persons on woodstove making 1430 | Pple 0 Number of people Kyoga WMZ,
woodstoves by making the Kapchorwa, Sironko, Bukedea, | and equip them using the new wood- CMC, DNRO,
technology readily available Soroti, Serere, Katakwi, stoves DEO, DFO
gy ly AT Construct 21 woodstoves 21 Nos 357 7,500 18 45 36 $7,500 $19,286 $24,107 $12,857 $773,214 $836,964 $502,179 $167,393 $167,393 36 | 050 | 025 0.2
. Carry out 29 sensitisations / demonstrations 2900 | Pple
Amudat, Kumi, Ngora (100 people per sensitisation)
392 solar panels, incl distribution 392 | Units 150 58,800
26 windturbins 26 | Units 600 15,600
Promote additional and alternative | Bukwo, Kween, Bulambuli, 40 radios 40 | Nos 321 12857
sources of energy including low Kapchorwa, Sironko, Bukedea,
2111 | cost solar panels to be used Soroti, Serere, Katakwi, 40 cellphones 40 | Nos 179 7,143 pacecipeople Kyoga WMZ,
for LED lighting, radois and cell Napak, Nakapiripirit, Amudat, - — - - using the new energy | o\~ “ppe
phones Kumi, Ngora Train 42 persons in biogas digester making 42 | Pple 18 9 54 442 $109,400 $19,286 $48,214 $19,286 $78,929 $275,114 $165,069 $55,023 $55,023 fg?yf;zs according DEO, DFO 3% | 050 | 05 03
Construction of 42 biogas units 42 | Units 357 15,000
4 itisations, 100people sesitisation 400 | Pple
Aquaculture
Develop a manual on aquaculture | Bukwo, Kween, Bulambuli, Develop a manual on aquaculture tech-
techniques (building on available Kapchorwa, Sironko, Bukedea, | niques
2124 | material) S, SaEe ) 1] s 3 3 06 0 0| $3214 | $16071 | $2143 $0 $21429 $21429 Availabilty and use of | Kyoga 12 025 | 1| 02
Napgk, Nakapiripirt, Amudat, manual in each district | WMZ, CMC,
Kumi, Ngora Consultant
2122 | Assist farmers with rehabilitation | Bukwo, Kween, Bulambuli, Construct 39 new fish ponds (5 x 5 x 2 m) 3900 m3 12 44,850
of viable aquaculture ponds and in | Kapchorwa, Sironko, Bukedea, »
the construction of new ponds - al- | Soroti, Serere, Katakwi, Rehabilitate 27 fish ponds 27100 | m3 6 15,525 Availability of x
lowance made for a pilot ﬁﬁﬁkhﬁggpmpmt’ B, Establish 1 fish breeding centre 1 Nos 17,857 17,857 numbers of fish ponds,
' number of beneficiaries
Pilot 1 fish cage farming 1 Nos 25,000 25,000 18 9 7.2 0.66 $103,232 $19,286 $48,214 $25,714 $11,786 $208,232 $104,116 $62,470 $41,646 from the fish ponds g)ﬁgaDWNl\:é 36 0.50 0.5 0.4
Train 66 farmers on the management of 66 | Nos DEO, DAO
fish ponds
2.12.3 | Train and assist farmers on the Bulambuli, Napak, Soroti, Number of fishermen
appropriate fishing techniques and | Serere, Ngora, Kumi, Buke- trained, number
equipment as wall as the protac-  [RESIRESl Train 370 fishermen on appropriate fishing 370 | Nos 6 6 1.2 37 S0 | 6420 | 32143 |  $4286 |  $66,071 $108.929 |  $54464.29 | $54,464.29 SIS KyogaWmz, | 24| 025| 1| 02
tion of breeding grounds techniques and equip them protected CMC, DNRO,
DEO, DAO
Soci ic Strengthening
Form and train 23 ecological tourism organi- 230 Nos
sations (10 people per organisati
Establish an office / information centre for 23 Nos 10,714 246,429
each organisation
Train 39 guides 39 Nos
. . Bukwo, Kween, Bulambuli, Construct 9 bandas 9 Nos 7,143 64,286
2.13.1 | Create an ecological tourism )
organisation, train it and provide APCITE I O S Establish 17 ites with th 17 | N 28,571 485,714
y y A SOTOti, Serere, Katakwi, S - IS campsites wi € necessary 0S X ) i of el
the necessary starting equipment L equipment g
e.g aboat Napgk, ER TN A tourism organisations
Kumi, Ngora Establish 7 restaurants with equipment 7 Lots 28,571 200,000 trained, number of Kyoga WMZ
24 12 72 269 | $1372227 $25,714 $64,286 $25,714 $48,036 $1,535,977 $614,391 $614,391 $153,598 $153,598 | tourists visiting the oM g DNRd 48 [ 050 [ 05 0.3
Establish 3 art and craft centres 3| Lots 21,429 64,286 sites Baseline: 0 ’ ’
. DEO, CDO
Provide 31 binoculars 31 Nos 170 5,270
Procure 53 life jackets 53 Nos 357 18,929
Procure 7 cameras 7 Nos 200 1,400
Procure 4 guide books 4 Nos 50 200
Procure 15 boats 15 Nos 17,857 267,857
Procure 1 abseiling equipment 1 Nos 17,857 17,857
2.13.2 | Promote horticulture Bulambuli, Amudat, Napak, Train 778 farmers and equip them with the 1 Lot 17,857 17,857 Number of acres under | Kyoga WMZ,
Kapchorwa, Nakapiripirit, necessary tools incl. seeds horticulture Baseline CMC, DAO
Soroti, Serere, Ngora, Kumi, 0, number and type of
Bukwo, Katakwi, Bukedea, Establish 10 demonstration plots, 12 green- 1 Lot 35,714 35,714 24 18 96 7.78 $53,571 $25,714 $96,429 $34,286 $138,929 $348,929 $139,571 $104,679 $69,786 $34,893 products harves)tlgd 48 [ 050 | 0.75 04
Kween houses, irrigation pumps, treadle pumps,
pipes, fencing
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2.13.3 | Promote bee keeping Bukwo, Kweer), Bulambuli, Train 1.054 farmers on modem bee keeping 1054 Nos _ Number of farmers
0o | o ocure 6490 beshives 6490 | Nos 107 | 695357 a| e 8.1 1054 | 9841500 | $28929 | $36161 | $28929 | $188214 | $1123732 $449493 |  $337120 |  $337,10 | [rained in bee keeping, | Kyoga WMZ, | g | 75 | go5 | 03
oroti, Serere, Katakwi, % \ b h . ; ) 8 3 , 123, K g o amount of income from | CMC, DAO b " :
Procure 864 harvesting gear 864 | Nos 107 92,571 bee keeping
Napak, Nakapiripirit, Amudat, Provide processing, packaging and market- 1 Lot 17,857 17,857 per farmer Baseline: 0
Kumi, Ngora ing equipment for all
Set up 2 honey collection centres and 33 1 Lot 35714 35714
honey processing plants
Flood and Landslide M: and Prepared for Floods and Landslides
3.1 Demarcate areas considered Bukwo, Kween, Bulambuli, Demarcate 104 areas unsafe for habitation Kyoga WMZ
unsafe for habitation or other use | Kapchorwa, Bukedea, Sorofi, | and 5 settlements in game reserves Number of ha de- CMC. DNRO
and warn inhabitants Serere, Katakwi, Napak, 1 Lot 17,857 17,857 12 9 36 2 $17,857 $12,857 $48,214 $12,857 $35,714 $127,500 $63,750 $63,750 marcated unsafe for DEOY DAO ’ 24 | 050 | 0.75 0.3
Nakapiripirit, Amudat, Kumi, habitation ’ !
Ngora DRMC
Bukwo, Kween, Bulambuli,
Development / Compilation of Kapchorwa, Sironko, Bukedea, Bl e ezl e s i Availability of risk maps | Kyoga
313 hazard / risk map for landslides / Soroti, Serere, Katakwi, op P! y P 1 Ls 3,571 3,571 6 6 1.8 0 $3,571 $6,429 $32,143 $6,429 $0 $48,571 $48,571 for landslides, floods WMZ, CMC, 12 0.50 1 0.3
) ; A landslides / sedimentation / floods ) )
sedimentation / floods Napak, Nakapiripirit, Amudat, and sedimentation Consultant
Kumi, Ngora
Bukwo, Kween, Bulambuli, Establish 144 early warning systems for 1 Lot 35,714 35,714
Kapchorwa, Bukedea, Soroti, floods and landslides
f Serere, Katakwi, Napak, e
3.1.2 | Develop an early flood waming Nakeplolt Amudatp Ko Instal 40 traditional early warning systems 1 Lot 35714 35,714 12 9 36 34 $71,429 $12,857 $48,214 $12,857 $60,714 $206,071 $103,036 $103,036 Availability of x early Kyoga WMZ, 24| 050 | 075 0.3
system Ngora £ b b warning systems CMC, DNRO,
Form and train 34 early warning committees 340 Nos DEO, DRMC
(10 people per committee)
Cattle Keeping Practices
33.1 Determine current stocking rates Bukwo, Kween, Bulambuli, Determine current stocking rates and assess Numbers of the current | Kyoga
and assess carrying capacity of all | Kapchorwa, Sironko, Bukedea, | carrying capacity. Develop a plan to keep stocking rates, assess- | WMZ, CMC,
districts. Develop a plan to keep Soroti, Serere, Katakwi, the numbers of animals within the theoretical 1 Ls 5 5 24 1 $0 $6,429 $32,143 $8.571 $17.857 $65,000 $65,000 ment of the carrying consultant 12 050 1 04
the numbers of animals within Napak, Nakapiripirit, Amudat, | limits of carrying capacity ’ ’ ’ ’ ' ’ ' capacity with a plan ’ ’
the theoretical limits of carrying Kumi, Ngora to keep the number of
capacity animals in the limit
Establish 42 artificial insemination services 42 Nos 7,143 300,000
47 cattle dips and crushes 47 Nos 10,714 503,571
62 zero grazing units 62 Nos 7,143 442,857
2 demo sites for tsetse and tick control 2 Nos 10,714 21,429 Number of vaccinations
7 fodder banks 7| Nos 12,500 87,500 Ay i
districts compared
46 watering points 46 | Nos 7,143 328,571 to the previous year,
) availability of x animal
Bukwo, Kweep, B“|a“lb“‘“v_. 6 animal drug stores 6 | Nos 14,286 85,714 drug stores, number of
Kapchorwa, Sironko, people frequenting the
Soroti, Serere, Katakwi, 6 demonstration ranches 6 Nos 35,714 214,286
pATS drug stores, number of
Napak Nakapirprt, Amudat, "0 @ 720 high cross breed cattle 730 | Nos 714 521,429 artificial inseminations
Kumi, Ngora ’ carried out in compar- | Kyoga WNZ,
124 goats 124 Nos 120 14,880 ison o the previous CMC, DNRO,
332 Livestock improvement pro- 24 18 72 19.18 | $2,856,546 $25,714 $96,429 $25,714 $342,500 $3,346,903 $1,171,416 | $1,004,071 $836,726 $334,690 | year DEO, Dvet 48 [ 050 | 0.75 0.3
gramme 124 sheep 124 Nos 120 14,880
Improved veterinary services in 45 locations 45 Lots 7,143 321,429
including vaccinations, tsetse fly and tick
control and spraying
Train 668 farmers on improved modern 668 Nos
management of livestock
Carry out 25 awareness raising campaigns 1250 Nos
on good livestock practices, build capacity
for veterinary staff and health workers (50
people per
Campaign) Provide 505 high breed diary 505 Nos 714 360,714
cattle
Establish 4 milk cooling plants 4 Nos 17,857 71,429
333 | Promote dairy farming Bukwo, Kween, Bulambuli, Establish 34 zero grazing units 34 | Nos 10,714 364,286
Kapchorwa, Sironko, Bukedea, | Eg1ap)ish 9 fodder banks 9| Nos 14,286 128,571
Soroti, Serere, Katakwi,
Napak, Nakapiripirit, Amudat, | Provide 60 milk coolers, 6 milking machines, 1 Lot 53,571 53,571
Kumi, Ngora inicoolers, t rtati
g ST EE AT S 18 135 54 2264 | $991,019 | 19286 | $72321 |  $19.286 | 404286 |  $1,506,197 $602479 | 9602479 |  $301,239 | Numberoffarmersen- | KyogaWmz, | 36 | 050 | 075 | 03
Form and train 34 dairy farmers associations 1700 | Nos gaging in dairy farming | CMC, DNRO,
(50 people per association) Baseline: 0, amount DEO, Dvet
of income from dairy
Train and equip 512 farmers 512 Nos farming Baseline: 0
Train 20 practitioners in artificial insem- 20 Nos
ination
Train 16 people on management of zero 16 Nos
grazing, pasture, production and man-
agement
Train 16 people on making yoghurt, ghee 16 Nos
etc.
Plant 2 ha of fodder grass 2 Ha 867 1,733
Improve veterinary services, carry out 2 1 Lot 10,714 10,714
vaccination campaigns, carry out tik, tsetse
and worm controls, tagging of animals
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Monitoring
Monitoring stations must be Bukwo, Kween, Bulambuli, Assessment of the monitoring stations, reha- Number of monitoring
maintained and regularly calibrat- | Kapchorwa, Sironko, Bukedea, | bilitation of the stations if necessary, training stations regularly reha-
414 | od Gaugereadersneedtobe | Sorof, Serere, Katakui, TR I GRS 1| Lot 15| 375 3 1 so| st6or1 | sc0088 | storia | $17857 S64732 | $25803 | $19420 | $6473 $6473 $6,473 | bitated and calbrated, | o0z, | 60 | 025 | 025 | 02
trained and check mechanisms Napak, Nakapiripirit, Amudat, monitoring, data analysis and appropriate data bases regularly DWRM
introduced to ensure stability and | Kumi, Ngora data storage updated ove
consistency in data
Expand, rehabilitate, and improve | Bukwo, Kween, Bulambuli, Assessment of the water quality, evapora-
the water quality, evaporation, Kapchorwa, Sironko, Bukedea, | tion, rainfall, groundwater and streamflow
442 | rainfall ground water and stream- - (RESERECEEHCEEN T R E A T EITE 1] Lot 15| 375 3 1 $0 | $16071 | $20089 | S10714 | 17,857 $64.732 $25803 | $19420 96,473 $6.473 $6473 | Reviewed and expand- | KyogaWMZ, | 60 | 025 | 025 | 02
flow monitoring network systems Napak, Nakapiripirit, Amudat, ing gauges, rehabilitation or expansion of ed monitoring network | DWRM
and lake and wetland water level | Kumi, Ngora stations if necessary, regular data collection is in place oMe
monitoring gauges. Implement / monitoring, data analysis.and appropriate
X ) o data storage, set up a sedimentation
sedimentation monitoring monitoring network
Bukwo, Kween, Bulambuli, Number and type
Monitor surface and ground water | Kapchorwa, Sironko, Bukedea, | Regular surface and groundwater monitor- of water resources Kyoga WMZ,
413 use and levels to prevent over - Soroti, Serere, Katakwi, ing, inventory of water users, monitoring and 1 Lot 15 3.75 3 1 $0 $16,071 $20,089 $10,714 $17,857 $64,732 $12,946 $12,946 $12,946 $12,946 $12,946 | investments using data | DWRM, 60 [ 025 | 0.25 0.2
exploitation Napak, Nakapiripirit, Amudat, follow up of water abstraction permits from the monitoring CMC
Kumi, Ngora networks
Extension Services
Train a committed cadre of exten- | Bukwo, Kween, Bulambuli, Number of persons
sion service providers to render Kapchorwa, Sironko, Bukedea, T trained, number and Kyoga
4241 inter - disciplinary, integrated Soroti, Serere, Katakwi, . AT EETE h 100 | Pple 6 15 12 2 $0 $6,429 $8,036 $4,286 $35,714 $54,464 $27,232 $27,232 type of activities carried | WMZ, CMC, 24| 025 | 025 0.2
: : . A inter - disciplinary, integrated services
extension service to include Napak, Nakapiripirit, Amudat, out by the persons consultant
CMCs, CDOs etc. Kumi, Ngora trained
Bukwo, Kween, Bulambuli, Number and kind of Kyoga
Develop support materials for use | Kapchorwa, Sironko, Bukedea, Develop support materials for the extension support materials WMZ, CMC,
422 | by extension officers (building on - [REoIISC ISl offcers 160 | Copies 18 2,880 3| o 06 1 $2880 | $3214 | 84018 | 52143 |  $17.857 $30,112 $30,112 i oI consuliant 12| 025|025 02
currently available materials) Napak, Nakapiripirit, Amudat, disseminated to each
Kumi, Ngora district
Awareness Raising
Establish 121 environmental clubs (15 1815 Nos
people per club)
Bukwo, Kween, Bulambuli, Establish 50 drama clubs (15 people per 750 | Nos Number and type of | Kyoga WMZ,
Kapchorwa, Sironko, B_ukedea, club) activities carried outin | CMC, DNRO,
435 | Introduction of awareness raising | Soroti, Serere, Katakwi, - 12 12 24 38.95 $67,857 |  $12.857 |  $64,286 $8571 |  $695,536 $849,107 $339,643 |  $169,821 $169,821 $169,821 | X schools DEO, DEO 4| 025 1| o2
i Napak, Nakapiripirit, Amudat, Establish 4 demo schools 200 | Nos
programmes in schools Kumi, Ngora
Carry out 58 awareness raising campaigns 580 Nos
(50 people per campaign)
Train teachers in 75 schools (10 people 750 Nos
per school)
Provide IEC material for 38 schools 38 Lot 1,786 67,857
Develop training guidelines and (IS, [, B Number and type of
awareniss rais?ng materials RETEIRRIE) SHEil® ez, Develop training guidelines and awareness eI S Kyoga
4.31 - 9 . Soroti, Serere, Katakwi, evelop training g 1 Lot 6 6 18 2 $0 $6,429 $32,143 $6,429 $35,714 $80,714 $80,714 and awareness raising | WMZ, CMC, 12 0.50 1 0.3
(building on currently available L raising materials . ¥ .
X Napak, Nakapiripirit, Amudat, materials available in consultant
materials) N -
Kumi, Ngora all districts
Bukwo, Kween, Bulambuli, Establish 4 radio stations
Sironko, Bukedea, Soroti, T—— H :
. ) . . staplish environmental programmes: o X P "
432 | Introduction of a community radio Serere, Katakwi, Napak, general, 1 x per month: 2, 2 x per month: 1 Availabilty of x radio
programme dedicated to environ- Nakapiripirit, Amudat, Kumi, X, 1x per week: 2 x, 3 x per week: 2, radio stations, nqmber and
mental matters Ngora talk shows and spot messages: quarterly: 1] Lot 357,143 357,143 15 375 3 4 $357,143 |  $16,071 $20,089 $10,714 $71,429 $475,446 $237,723 $95,089 $47,545 $47,545 $47,545 WF;? of environmental | .02 \ymz, 60 | 025 | 0.25 0.2
2 x, weekly: radio programmes CMC. DNRO
aired out ' ’
Establish 3 radio listening clubs DEGDEY
Provision of IEC material for dissemination
Bukwo, Kween, Bulambuli, Establish 84 model farms 84 Nos 7,143 600,000
Kapchorwa, Sironko, Bukedea,
434 ol td o ect Soroti, Serere, Katakwi, Establish woodlots in 16 schools (2 ha per 32 Ha 3,372 107,888 Availability of el
34| e oorstion s | S S | oo st fa 75| o iz
' ' MOTTh e Nurseries in 22 schools (0.2 ha per nursery) 44| Ha 1,733 7625 of products plantedto | CMC: DNRO,
I Ty - : ’ 27 135 8.1 86 $719,085 $28,929 $72,321 $28,929 $153,571 $1,002,835 $501,417 $300,850 $200,567 hap e P DEO, DAO, 36| 075 | 05 0.3
Ve
Rehabilitate a poultry and piggery in 1 1 Ls 3,571 3,571 DEdO
school
Form and train 43 young farmers associa- 860 Pple
tions (20 people per association)
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Construct 61 5stance VIP latrines 61 Nos 6,000 366,000
Construct 34 ecosan toilets 34 Nos 3,600 122,400
Construct 16 rubbish skips 16 Nos 714 11,429
Carry out 44 awareness raising campaigns 2200 Nos
(50 people per campaign)
433 Sanitation project. Demonstration | Bukwo, Kween, Bulambuli, -
e of ecosan and other sanitation Sironko, Bukedea, Soroti, Train Ihousehglds on waste management 800 | Nos
systems. Provision of appropriate | Serere, Katakwi, Napak, and disposal in 8 villages (100 people per Number and type of
designs and training in construc- | Nakapiripirit, Amudat, Kumi, village) . Kyoga WMZ,
tion. S_upport with provision of Ngora Form and train 16 sanitation groups (20 320 Nos constructed, number of CMC, DNRO,
materials people per group) 27 20.25 10.8 40.25 $517,686 $28,929 $108,482 $38,571 $718,750 $1,412,418 $564,967 $564,967 $282,484 | well maintained clean DEO, DWO 36 | 075 | 075 0.4
toilets
Form and train 24 committees on ecosan 360 Nos
toilets (10 people per committee)
Form and train 23 committees on manage- 345 Nos
ment, operation and maintenance of latrines
(10 people per committee)
Carry out 1 study on collapsable soil to find 1 Ls 17,857 17,857
the most appropriate toilet system
Institutional Capacity Building
Train experts (import expertise) S, (e
in the development of technology Kapchorwa, Sironko, Bukedea, | Train experts in the development of Availability of technol- Kyoga
441 Lidelines. training and other Soroti, Serere, Katakwi, technology guidelines, training and other 100 | Nos 2 15 0.3 1 $0 $1,607 $8,036 $1,071 $17,857 $28,571 $28,571 ogy guidelines in each | WMZ, CMC, 6 0.25 1 0.2
9 » Iraining Napak, Nakapiripirit, Amudat, | approaches district consultant
approaches N
Kumi, Ngora
Serere, Soroti, Ngora, Kumi, Form or reactivate 23 BMUs (20 people 460 Nos Number of BMU
Katakwi, Bukedea per BMU) members trained,
442 | Enhance and strengthen the Train 227 BMU members 27 | Nos 6 6 18 18.37 $21,429 $6.429 | $32,143 $6.429 |  $328,036 $394 464 $197,232 $197,232 e eendpel Kyoga WMZ, 24| 025 1] 03
capacity of BMUs ah"t"gm caried outby | e pNRO,
Sensitise 23 communities (50 people per 150 | Nos the BMUs DEO, DAO
community)
Establish 4 BMU shelters 4 Nos
Form 39 rice grower associations (15 people 585 Nos
per association)
Train 500 rice grower association members 500 Nos
Enhance and strengthen the ca- | Bulambuli, Nakapiripirit, Soroti, | CArTY out 12 awareness raising campaigns 600 [ Nos Number of persons
443 | pacity of rice grower associations | Serere, Ngora, Kumi, Katakwi, | (50 People per campaign) trained, number and
Bukedea, Kween 2 exchange visits to established associations 50 | Nos type of activities carried | 05 Wz
25 peop,ge ) 9 9 27 17.35 | $723214 $9643 | $48214 $9643 |  $309,821 |  $1,100536 $440214 | $440214 | $220,107 out by the rice grower cﬁ(g;aDNRd 3| 025 1| 03
associations DEO. DAO
Construct processing centres with rice mills, 10 Lot 71,429 714,286 ’
storage facilities, rice haulers
Provide seeds 1 Lot 7,143 7,143
Develop training material 1 Lot 1,786 1,786
Legislation and Enforcement
Train and enforce environmental committees 10 Ls Number of persons | Kyoga WMZ,
(3), law enforcement bodies (3) (police, trained, number of law | CMC, DNRO,
; UWA, LDUs) and community LCs on enforcement  activities | DEO, Env.
454 :};ﬁ"c%‘;::i;"f”“mem bodies | udat, Napak environmental law enforcement, 6 3 12 11 $0 6420 | $16,071 54286 | $19,643 $46,429 $27,857 $18,571 carmied out police 24| 02| 05| 02
Train police in environmental affairs,
increase of no. of environmental police
in Napak
Develop by - laws and ordinances | Bukwo, Kween, Bulambuli, Develop by - laws and ordinances on 1 Ls 3 3 0.6 1 $0 $3,214 $16,071 $2,143 $17,857 $39,286 $39,286 Availability of by - laws, | Kyoga 12| 025 1 0.2
on water and environmental Kapchorwa, Sironko, Bukedea, | water and environmental management and ordinances on water WMZ, CMC,
management and protection Soroti, Serere, Katakwi, protection and environmental consultant
452
Napak, Nakapiripirit, Amudat, management and
Kumi, Ngora protection, 20 % reduc-
tion of environmental
related offences
Total $87,337,247 | $965,893 | $2,778,348 | $1,066,071 | $9,528,750 - $15,256,960 | #HHHHHAHH | $18,550,860 | $27,389,109 | $20,081,538
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