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FOREWORD

Climate changeremains one of the most significant
challenges to Uganda’s ecosystems, water resources, and
the collective wellbeing of our people. As we advance
toward Vision 2040 and implement the National
Development Plan IV (NDP 1V), it is our duty to strengthen
the resilience of the most vulnerable regions through
evidence-based planning and community-driven action. The
Ministry of Water and Environment is firmly committed to the
sustainable management of our watersheds. Our goal, as
outlined in the Strategic Development Plan (2025/26 -
2029/30), is to achieve "Sustainable development and
management of water and environmental resources for
climate resilience and socio-economic transformation."

The preparation of Climate Resilience Action Plans (CRAPS)

at the watershed and micro-catchment levels marks a

I transformative milestone. These plans are not merely

J"‘ documents; they are practical, community-led guides

designed to help local governments, and institutions:

anticipate climate risks through improved data and early

Minister of Water and V\{arning systems; restore de_graded_ecosyst_ems, inclqding

) vital wetlands and riverbanks; and build technical capacity to

Environment ensure that investments in water and environment yield
The Republic of Uganda benefits for generations to come.

Hon. Sam Cheptoris

| extend my sincere gratitude to our development partners,
district authorities, technical experts, and the Ilocal
communities whose dedication brought the Lower Sironko
Micro-Catchment Climate Resilience Action Plan (CRAP) to
fruition. Their collaboration embodies the spirit of
the National Climate Change Act.

As we move into implementation phase, | call upon all
stakeholders —from government agencies to the private
sector— to champion implementation of this CRAP.
Together, we can secure a healthier, more productive, and
climate-resilient Uganda for all.

For God and My Country
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The development of the Lower Sironko Micro-Catchment
Climate Resilience Action Plan (CRAP) marks a decisive
operational shift in Uganda’s strategy to reverse catchment
degradation, and boost ecosystem productivity. While the
Minister has set the strategic direction, the realization of this plan
is a testament to the technical rigor and seamless collaboration
of our dedicated teams and partners.

| wish to recognize the exceptional leadership of Dr. Callist
Tindimugaya, Ag. Director of Water Resources Management,
and the Kyoga Water Management Zone Team led by Eng.
Maximo Twinomuhangi. Their ability to translate national policy
into micro-catchment realities has ensured this plan is both
scientifically sound and locally relevant.

Our progress is significantly bolstered by the strategic
partnership and financial support of the Global Environment
Facility (GEF) and African Development Bank (AfDB). |
specifically commend the SACRIAC Project Team, under the
coordination of Dr. Felly Mugizi Tusiime, alongside the Contract
Management Team—Itenu Irene Adongo, Wanga Benjamin,
and Arinaitwe Topher—for their meticulous execution of this
complex planning process.

This initiative's strength lies in its multi-sectoral nature. | am
grateful for the technical contributions from the government and
national authorities: National Environment Management
Authority (NEMA), Uganda Wildlife Authority (UWA), the former
National Forestry Authority (NFA), Buginyanya Zonal
Agricultural Research and Development Institute (BugiZARDI),
the Office of the Prime Minister (OPM) and Sironko District Local
Government; the private sector, Kyagalanyi Coffee Growers’
Association; traditional institutions, (Office of the Umukuka) and
the Awoja Catchment Management Committee led by Mr.
Egunyu George Michael.

Most importantly, | thank the community members who
grounded these plans in reality. Your lived experiences with
climate shocks provided the "evidence" in our evidence-based
approach.

As the accounting officer, | now urge all stakeholders to transition
from planning to urgent implementation. This CRAP is our
roadmap to safeguarding livelihoods and restoring the natural
capital upon which our nation’s future depends.

For God and My Country



FOREWORD BY THE DIRECTOR, DIRECTORATE OF WATER RESOURCES
MANAGEMENT

Dr. Tindimugaya Callist

Ag. Director, Directorate of
Water Resources Management
(DWRM)
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Uganda’s water resources are under unprecedented
pressure from climate variability, rapid population growth,
and unsustainable land-use practices. As these challenges
intensify, the transition toward Catchment-based Water
Resources Management (CbWRM) has never been more
critical.

The development of this Climate Resilience Action Plan
(CRAP) - under the Strengthening the Adaptive Capacity
and Resilience of communities in Uganda’s watershed —
Awoja Catchment (SACRIAC) Project - represents a major
technical milestone in securing our nations hydrological
future.

While infrastructure is a visible sign of progress, its
longevity depends entirely on the institutional and technical
capacity of the structures that manage it. By developing
both watershed-level and micro-catchment-level CRAPS,
we have ensured that our interventions are spatially
targeted and grounded in local realities.

This plan is a result of rigorous hydrological modelling,
climate-risk profiling, and multi-spectral land-use
assessments. The plan provides a clear, evidence-based
roadmap for: restoring vital ecosystem services through
riverbank and wetland rehabilitation; scaling Climate-Smart
Agriculture (CSA) and soil conservation to protect our water
quality; Disaster Risk Managementto mitigate the
increasing frequency of floods and landslides in priority
basins; and livelihood diversification to reduce community
over-reliance on fragile natural resources.

The CRAP is not a static document; it is a dynamic strategic
tool designed to coordinate multi-sectoral action and direct
investment where it is most needed. The plan bridges the
gap between high-level climate science and actionable,
community-led resilience.

I commend the technical teams, our development partners,
and the local government structures for their commitment to
this technically robust process.

The Directorate of Water Resources Management
(DWRM) remains fully commitment to providing continuous
technical guidance and monitoring required to translate the
CRAP into measurable landscape restoration and improved
community wellbeing. | urge all stakeholders to adopt this
framework with the urgency our changing climate demands.

For God and My Country
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EXECUTIVE SUMMARY

Lower Sironko Micro-catchment covers an approximate total area of 93.67 km? in Sironko
district. The Micro-catchment consists of the following administrative units: Budadiri T/C,
Buhugu Sub-county, Bukhulo Sub-county, Bukiise Sub-county, Bukiyi Sub-county, Buteza
Sub-county, Buwalasi Sub-county, Buwasi Sub-county, Buyobo Sub-county, Nalusasa Sub-
county and Sironko T/C

The Micro-catchment is located within the Sironko Sub-catchment of 276.21 km? which is part
of the greater Awoja catchment of approximately 11,000 km?. The Greater Awoja catchment
straddles in over 14 districts (Katakwi, Nakapiripirit, Amudat, Kumi, Amuria, Soroti, Serere,
Ngora, Bukedea, Sironko, Bulambuli, Kween, Bukwo, and Kapchorwa). It lies in the Kyoga
Water Management Zone under the decentralized water resources management in Uganda.
Lower Sironko is therefore a micro-catchment within Sironko sub-catchment.

Generally, the area exhibits high soil erodibility with moderate rainfall. Soil erosion, human
activity like uncontrolled cultivation and siltation are undeniably a major environmental risk in
the Micro-catchment and will be the dominant consideration in soil and water conservation
management.

The Micro-catchment, the areas are veldt in sections closed and open grasslands, settlements
and mainly subsistence cropland and Eucalyptus plantations. Agricultural landscapes are
distinctly defined with built-up areas, croplands (Irish potatoes) and Syzygium on some
sections of the river banks.

The most recent mudslides occurred on November 27, 2024 and November 30, 2024. They
led to loss of lives, destruction of infrastructure like bridges, roads, schools, houses, etc. and
displacement of people. Lower Sironko Micro-catchment mainly suffers the effects of land and
mudslides, the most recent occurrence being in November 2024 that led to death of
unaccounted for people, displacement of many households and destruction of property and
gardens. The identified hotspots being Bumasobo and Bumasifwa.

The Micro-catchment has a moist to moderately dry climate with an average annual rainfall of
3,000 mm. The region experiences a bimodal rainfall pattern, with peaks during the long rains
(March-June) and short rains (September-November). In comparison to the baseline scenario,
the peak flows will increase by an average of about 10%, 27%, 35%, and 70% for the climate
change emission scenarios SSP2-4.5 (by mid-century), SSP5-8.5 (by mid-century), SSP2-4.5
(by end of century), and SSP5-8.5 (by end of century), respectively. The results further indicate
that the climate change high emission scenario (SSP5-8.5) will have higher impacts than the
climate change moderate emission scenario (SSP2-4.5).

Uganda experiences both flash and slow onset floods. They are common in low lying areas
and areas along river banks and close to wetlands. They may also occur along lakes or more
permanent wetland shores lower in the basin when El Nino episodes led to strong water level
increase as in 1997-98. Lower Sironko micro-catchment experiences mild to moderate
droughts with severe droughts being very rare.

Water use in the catchment included domestic water use and especially the population of
urban areas within Sironko that are over populated and the rural area of the same district.
institutional water use (schools, hospitals, government institutions and markets). Water
balance projections up to 2050 indicate satisfaction of the catchment water resources with
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withdraws of up to 10.54%% of available water, below SDG 6.4.2 and FAO’s physical water
scarcity level at 75%. Per capita water availability (1536.66 m3/person/year) within the micro-
catchment is projected by 2050 to be below the Falkenmark threshold water stress implying
that the micro-catchment will be economically water scarce in terms of inadequate facilities/
infrastructure to extend water closer to the people.

The Catchment was found to be predominantly a rural setting. Most dominant LU/LC identified
are Forest, Grassland, and Agricultural. Lower Sironko Micro-catchment is found to be
predominantly a rural setting. In the time series covered, most dominant LU/LC identified are
Forest, Grassland, and Agricultural. The significant drivers of LU/LC change are grouped into
institutional, economic, and natural factors. Institutional factors that contributed to LU/LC
changes in the catchment include government programs like water for production operation
wealth creation, the national agricultural advisory services (NAADS), National Agricultural
Research Organisation (NARO) and policy frameworks like development of irrigated
agriculture.

The assessment identified a distribution of key business enterprises comprises of crop
farming, livestock production and, agricultural produce trade, transportation, sand mining,
brick making and laying, livestock keeping, craft making, carpentry, bakery, timber dealing,
charcoal burning, bee keeping. The crops grown include; bananas, coffee, maize, fruits
(jackfruit, mangoes), cassava, beans, avocados, vegetables (tomatoes) (onions), and ground
nuts. The enterprise chain consists of crops and livestock. The livestock value chain relatively
small compared to the crop value chain. The crop enterprise value chain is composed of 3
channels:

¢ farm to produce market and the retail market as the main channel

e Local processing that handles farmers produce such as coffee and maize

e traders buying produce from farmers or farmer associations and transporting the
produce to larger urban markets and/or larger processors. The trade value chain
mainly focuses on grain crops, such as maize, beans and rice, though also other food
crops are in this trade value chain that is Matooke, tomatoes and onions.

The Micro-catchment cuts across important and biologically diverse ecosystems with a
diversity of species of conservation concern. In a way, all these species are dependent on the
catchment for water while other water dependent species entirely rely on the catchment for
their survival. These include mammals such as the elephants, bush bucks, duikers and
rodents, birds especially black collard Apalis, Jackson’s Francolin. As Mount Elgon National
park is a biodiversity hotspot, supporting a wide range of animal species due to its diverse
ecosystems. The park's varied habitats, from savannah landscapes to dense montane forests,
bamboo forests and moorlands, offer unique niches for various animals.

A number of options and activities were identified from the SSEA and can be categorised as:

e Governance of water management

e Management and coordination of economic activities

¢ Management of Water resource allocation including domestic water use, hydropower
and irrigation and environment.

e Addressing climate change impacts

¢ Infrastructure development and management
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Overarching challenges in the Micro-catchment identified during the study include flooding,
intense farming practises on landscapes, deforestation, poor water quality, poor waste
management (legacy stock piles), encroachment on the river banks, unsustainable water
diversions, land and mudslides, land fragmentation, problematic animals, poor infrastructure,
institutional capacity, and a number of gender issues.

Based on the plethora of the knowledge base and those existing challenges, assessment of
linkages, cumulative impacts, and in realisation of the Uganda Vision 2040, a micro-catchment
vision was developed with the involvement of stakeholders:

“To create sustainable, manageable and bankable strategies geared towards improving
productivity, equitable and sustainable use of natural resources to foster enhanced
livelihoods and climate change resilience by 2035”

A range of potential options to consider in the MCMP were gathered from Stakeholder
consultations, focus group discussions, community engagements, workshops, situation
analysis, and literature review to support the identification of intervention opportunities that
contribute to the achievement of the vision, Mission and the strategic objectives.

Options and scenarios were evaluated based upon socio-economic, environmental,
institutional and financial criteria and discussed with the stakeholders. The analysis of the
benefits and costs of the three scenarios shows that a single set of options cannot meet the
strategic objectives. No-regret measures amplified with investment and management actions
of the scenarios of “Environmental Conservation and Protection”, “Water Resources
Infrastructure development” and “Enhanced community resilience to climate change” must be
combined. Only by integrating the different scenarios can water resources’ use and
management benefit the people in the short term and be sustainable in the long run. Based
on the outcomes a maximum-benefit scenario was formulated and corresponding
interventions were articulated along four thematic areas.

Institutional strengthening and capacity development thematic area cuts across the other three
thematic areas. It concerns all levels (national, regional, local and community) and involves
policy enforcement, regulatory measures, streamlining of procedures, systems and structures,
stakeholder involvement in decision making processes, access to information and data,
coordination and dialogue within and between sectors, and integration of traditional
management practices into governmental guidelines”.

Large part of foreseen investment and management actions in the CRAP are common to all
scenarios identified in the option analysis, while some actions are directly related to the best
evaluated scenario 1. Identified catchment management and investment actions include;

a) Sustainable land and Environmental management

b) Climate resilient foot bridges

c) Multipurpose Storage dams

d) Rural Water Supply and Sanitation Schemes — Gravity flow schemes
e) Waste management facilities

Besides these actions, No-regret measures have been identified. A large part of actions
interests most of the catchment, while other actions are supposed to be implemented only in
some areas, according to specific characteristics of different sub-catchments. For some
actions, priority areas of intervention have been identified taking into account knowledge base,
most critical key issues and identified opportunities during option analysis. For these actions
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the investment costs for implementation only in priority area were estimated, in order to allow
an easier selection of actions to be implemented first, according to budget availability.

The priority does not indicate the relevance, but rather an order of implementation in time. The
priority is indicated as “critical”, “high”, “medium” and “low”. Critical are activities for which
implementation should start immediately, high are activities of high relevance to key issues
and with expected high impact on improving water resources management and stopping
harmful practices. Critical and high priority actions have to be implemented at short term (1-3
years). Medium priority is set for activities that are planned to be implemented at medium term,
within 3-5 years from CRAP approval. Activities with priority set at “low”, can be implemented

in the longer term, meaning within 5 to 10 years from the approval of the CRAP.

Pre-feasibility studies were carried out for each management and investment action identified
in the “Best scenario”. A list of identified, confirmed and quantified priority catchment
management investments are prepared and costed, to easily attract donors and budget
allocations to support plan implementation. The project is characterized location, number of
beneficiaries, estimated costs, time frame, and sources of funds, community contributions and
development partners as indicated in the Table below.

Proposed project cost

Project Name Micro-catchment Bankable Projects

Location Lower Sironko Micro-catchment

Number of Beneficiaries |100,000 people (2035)

Estimated Cost USD 35,000,000

Time frame Short Term (1-3 years), Medium Term (3-5 years), Long Term (5-10
years)

Source of Funds = Sironko District Local Government

= Ministry of Water and Environment (MWE)

= Ministry of Tourism, Wild life and Antiquities (MoTWA)

= Ministry of Works and Transport (MoWT)

= Ministry of Agriculture, Animal Industry and Fisheries (MAAIF)
= The Thirteen 13No Sub-counties and 1No town council

= The Prime Minister’s Office (OPM)

Community Contribution |Land, Unskilled labour, materials, maintenance, monitoring and
Evaluation

Development Partners | AfDB, World Bank, GoU, GEF, Green Climate Fund, UK Department
for International Development (DFID), private sector like Kawacom

The CRAP is a living document and part of a continuous management process. The CRAP
should be reviewed and updated periodically as described by the catchment management
planning guidelines under the results-based monitoring and evaluation activities and at least
every five years to harmonise with institutional planning cycles.
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1 INTRODUCTION

1.1 Project Background

The Ministry of Water and Environment (MWE) received financing from the Global
Environment Facility (GEF) for the development of the “Strengthening the Adaptive Capacity
and Resilience of Communities in Uganda's watersheds — Awoja Catchment (SACRIAC)”
project. The project is well-aligned with the GEF-7’s LDCF1 programming strategy and
Uganda’s National Adaptation Programme of Action (NAPA) and National Development Plan
(NDP). It aims to strengthen resilience of approximately half a million vulnerable people in the
Awoja Catchment to the impacts of climate change, through adaptation technology transfer
(strategic objective 1) and climate mainstreaming (strategic objective 2). The project is
supporting integrated adaptation planning at watershed level, strengthening resilience of
critical rural infrastructure, including riverbanks and wetlands, in order to support sustainable
agriculture and alternative livelihoods; as well as enhancing access to reliable climate and
weather information for climate change integration in development programmes. The project
is being implemented through joint collaborative efforts from Ministry of Water and
Environment’s deconcentrated structures to contribute towards addressing the critical
challenges related to development of resilient water and sanitation infrastructures, natural
resources management and sustainable socio-economic development.

Key to this project is Component 2: Strengthened capacity of communities and institutions for
climate resilient planning in four watersheds. The infrastructure investments will be
accompanied by various capacity building measures. It is planned that 1 watershed level and
9 (3 per watershed) Micro-catchment level climate resilient plans will be developed.

A part of the funding from the Global Environment Facility (GEF) is to be used for the
“Preparation of the Climate Resilience Action Plans (CRAP) for the Sironko Sub-catchment
and nine micro-catchments of Upper Muyembe, Sirimityo, Lower Muyembe, Sasa, Sisiyi,
Lower Simu, Upper Sironko, Middle Sironko and Lower Sironko.” This report presents the
CRAP for the Lower Sironko micro-catchment, and is part of nine others for the different
micro-catchments, which have been prepared separately.

1.2 Objective and purpose of the CRAP

The overall objective of the consultancy was to develop an elaborate Climate Resilient Action
Plan for the Lower Sironko Micro-catchment, which supports the reversal of catchment
degradation, increased ecosystem resilience and productivity, and improved community
livelihoods/ socio-economic development.

The development of the Lower Sironko Micro-catchment CRAP follows the Catchment
management planning guidelines developed by the Ministry of Water and Environment in
2014. The schematic diagram in Figure 1-1 outlines the steps followed in development of a
Catchment Management Plan including a number of tasks as recommended by the guidelines.

This report specifically describes a series of steps to develop the Lower Sironko CRAP, which
is step two of the guidelines.
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stepl: Describe the catchment and
build the planning knowledge base

\

Step 2.1: Water resources Step 2.3: Strategic Social and

step2.2: Catchment stakeholders

planning analysis participation framework —>| Enviromental Assessment (SSEA
— o A —

Step 3: Framework for
water catchment planning

L | Step4: Options and scenario analysis | qguemd
Agreement with CMO on catchmen plan

Step 5: Implementation plan
Preparation of technical briefs for investment projects
Preparation of management action
Enhance monitoring system to support management

Figure 1-1: Catchment Management Planning process (MWE, 2014)
1.3 Purpose of this CRAP
The purpose of the CRAP is to systematically;

= Consider all conditions and characteristics (physical, social, economic, environmental,
political, transboundary) in the Micro-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 effects on
neighboring 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 positions to play an active role in
preserving their natural resources and the environment
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= Provide a basis for evaluation and development of investment options needed first to
conserve the Micro-catchment's natural resources and secondly to improve the
community livelihoods.

1.4 Report Structure

The report structure has been adopted from the revised catchment management guidelines.
It has eight chapters prepared to ensure logical and consistent flow of information throughout

the document as highlighted here below:

Table 1-1 Report structure

The background to catchment management planning
in Uganda,

Chapter 1: Introduction = Objectives and purpose of the CRAP,
= General structure of the report, and
= Policy and legal content
Catchment = The natural resource,
Chapter 2: Descr.lptlon e = People, economic activities, important social aspects,
Planning Knowledge
Base Building * Present developments and use of water
= Strategic social and environmental issues,
vulnerabilities and threats in the catchment
Chapter 3:  |SSEA _ o
= Potential mitigation measures, how should these
issues be addressed in formulating the catchment
= Rainfall, evaporation, runoff and stream flow
Water Resource -
Chapter 4: = Groundwater — occurrence, recharge characteristics
Assessment
= Floods risks, historical occurrence and impacts
»= Present water use and infrastructure
Water Demand and "
Chapter 5: = Projections of future water demand
Water Balance
= Water balance - issues
= Presents planning objectives
= Options
_ o Modification of existing water infrastructure and
Alternative water use
Chapter 6: Catchment
Scenarios o Investment in new infrastructure, rehabilitation
of existing infrastructure
o Mitigation of adverse impact of development
o Catchment protection and water conservation
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o Water management options operating rules
= Scenarios Analysis

=  Multi-criteria evaluation

= List of identified, confirmed and quantified priority

The Consensus catchment management investments
Chapter 7:
Catchment Plans = Pre-Feasibility reports and costed plans for identified
priority investments
= General Prioritization of Interventions
) * Roles and Responsibilities
Chapter 8: Implementation Plan

= |nvestment and Management Actions

= Financing Sources

1.5 Institutional and Legal Assessment
1.5.1 Rationale and objectives

The objective of this task was to assess the existing institutional constraints and opportunities
for efficient management of Lower Sironko Micro-catchment. Based on this assessment, then
the task was to design the institutional arrangement for implementation of the planned Lower
Sironko Climate Resilient Climate Action Plan (CRAP).

The approach used included:

i. Reviewing the existing legal, policy and regulatory frameworks governing water
resources management

ii. Assessment of the institutional structures and capacities relevant for the CRAP
implementation at all levels (international, national, regional and local).

During the process, the relevance of the existing policies and institutional arrangements as
regards to catchment management was assessed.

1.5.2 Policy and legal framework

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
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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:

i) The Constitution of the Republic of Uganda
i) National Policies

iif) National Legislation

iv) Trans-boundary considerations, and

V) International Convention

The relevance of the above highlighted legal and policy aspects has been summarised below.

A synopsis of the legal context in Uganda under which IWRM is implemented and managed
is provided by:

vi) The Constitution of the Republic of Uganda

vii) National Policies

viii) National Legislation

ix) Trans-boundary considerations, and

x) International Convention

xi) Third National Development plan of 2020/21 — 2024/25

The relevance of the above highlighted legal and policy aspects has been summarised below.
1.5.3 Constitution of the Republic of Uganda, 1995

The constitution guides all the enacted relevant Uganda’s laws, policies, regulations,
guidelines, institutional framework and plans applicable to Water resources management.
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 Constitution further stipulates that 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. Through all this, the Constitution sets the
scene for Integrated Water Resource Management in Uganda.

1.5.4 National Policies

a) 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
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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 (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 (NGOSs) 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 promote 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.

The development of the climate resilience action plans is in line with the National Water Policy
that ensures integrated water resources management at a catchment level. This policy is
currently under review with the draft policy having been published in 2018.

b) National Policy for the Conservation and Management of Wetland Resources, 1995

The sustainable use and conservation of wetlands in Muyembe, Sironko and Simu Sisi
catchment requires a coordinated and cooperative approach involving stakeholders at
different levels. This policy defines the guiding principle goals of; wetland optimal use,
maintenance of biological diversity and wetland functions and values, and integration of
wetland concerns into the planning and decision making of other sectors. The plan will seek
to ensure that benefits derived from the catchment are sustainably and equitably utilized on
environmental sound grounds as to restrict the continued loss of wetlands and their associated
resources.

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 Act 2019.
Within the context of the guiding principles, the National Wetlands Policy sets five goals:

a) To establish the principles by which wetland resources can be optimally used
over time;

b) To end practices, which reduce wetland productivity;

c) To maintain the biological diversity of natural or semi-natural wetlands;
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d) To maintain wetland functions and values; and
e) To integrate wetland concerns into the planning and decision making of other
sectors.

¢) The Uganda National Land Policy, 2013

The Uganda National Land policy provides a framework for articulating the role of land in
national development, land ownership, distribution, utilization, alienability, management, and
control of land. The Land Policy has a specific objective that seeks to ensure sustainable
utilization, 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.

The policy therefore provides a framework for strategic management of environmentally
sensitive areas such as Sironko river, groundwater, natural streams, wetlands, forest
reserves, national parks and other land reserved for ecological purposes as delineated in the
catchment.

d) National Environment Management Policy for Uganda, 1994

The key objectives of the National Environment Management Policy are to manage and
develop the water resources in a coordinated and integrated manner so as to provide water of
acceptable quality for all social and economic needs and to control pollution of water from
industrial and other emissions and discharges and promote environmentally sound
management of wastes and hazardous materials. The policy has been a guiding yardstick
for development of the Strategic Social and Environment Assessment (SSEA) for Lower
Sironko micro-catchment planning, including control of pollution of water, use of rivers
systems, protection and management of river banks and wetland systems, Hilly and
mountainous areas and investment plan/ interventions.

e) The Uganda Forestry Policy, 2001

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. In
relation to the development of CRAP, the policy therefore emphasises the need to adopt
appropriate; private, community and farm tree planting initiatives, development of guidelines
on the management of riverside forests and promote awareness, educational and community
mobilisation programmes to promote good integrated land use practices in hilly areas.

f) Uganda Wildlife Policy, 2014

This Policy provides a framework within which all Government institutions, private sector,
development partners, civil society and all other stakeholders in the wildlife conservation
industry must operate in order to sustainably conserve and develop the wildlife resource base
for national social-economic transformation. Additionally, it promotes climate change
awareness, mitigation and adaptation pursuing initiatives that build capacity of wildlife
populations and people to be more resilient to climate change shocks.
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The policy therefore promotes climate change initiatives and conservation of the wildlife
population in Mountain Elgon National Park and protected areas in the project area.

g) Uganda National Climate Change Policy, 2012

In response to support of ongoing efforts to ensure that climate change concerns are
integrated into national efforts for sustainable and long-term conservation, access and
effective utilization and management of water resources, the policy calls for promotion and
strengthening the conservation and protection against degradation of Sironko water
catchment areas and river banks under Integrated Water Resources Management including
contingency planning for extreme events such as floods and trans-boundary cooperation.

h) National Irrigation Policy, 2017

MWE in support of utilization of best practices to minimize unsustainable exploitation of water
resources using an IWRM approach to irrigation planning, development and management is
undertaking comprehensive climate resilience action plan with full participation of all
stakeholders in line with this policy. The plan will promote irrigated agriculture and water
allocation based on economic, social and environment values of water with integration of the
stakeholders with in the catchment. The policy recognizes Ministry of Agriculture, Animal
Industry and Fisheries (MAAIF) as a major stakeholder.

i) National Agricultural Policy, 2013 and the National Agriculture Extension Policy 2016

The overall objective of agricultural policies is to achieve food and nutrition security and
improve household incomes through coordinated interventions that focus on enhancing
sustainable agricultural productivity. The policy guides on developing plans that will promote
strategic, profitable and sustainable use and management of agricultural resources; through
employing and training farmers in better methods of farming in order to develop human
resources for agricultural development and increase households’ incomes in the project area.

i) National Gender Policy, 2007

Crop farming is the main activity practised throughout the catchment area, mainly dominated
by women input. Stakeholder planning involved gender inclusions that prompted gender
analysis in macro-economic programmes for intervention as to ensure strengthen women's
presence and capacities indecision making. The policy therefore recognises women and
children in the project area as the key stakeholders of water. The policy guided the
identification of catchment management interventions designed to achieve gender equality
and women's empowerment. The same policy defines Ministry of Gender, Labour and Social
Development (MGLSD) as a major catchment planning stakeholder specifically Gender
Department.

k) National Fisheries and Aquaculture Policy, 2017

As part of the business support system and alternative livelihoods in the project area, this
policy encourages fish farming and supporting of structures for training interested farmers will
be put in place. This will attract investment and transform current farmers in the catchment
from subsistence to profit oriented commercial producers through cost effective methods,
technologies, and business management skills.

National legislations and regulations

a) The Water Act, Cap. 152. 1997
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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;

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

o Coordinating all public and private activities which may influence the quality,
guantity, distribution, use or management of water resources.

e 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, 1995 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 in project area catchment 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.

b) The Water (Waste Discharge) Regulations, 1998

Water (Waste Discharge) Regulations, 1998 specifically controls water abstraction and
wastewater discharge, to promote sustainable and environmentally friendly development and
use of water resources.

The regulation will be benchmarked as per waste discharge permit requirements in schedule
1 and 4 during project area catchment management planning.

c) The National Environmental Act, Cap. 153, 2019

The National Environmental Act (2019) 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 Environ- mental 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.
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The Act also makes provision for the monitoring of air and water quality and makes provision
for the establishment and implementation of minimum standards on 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.

Other policies which form synergies with the Water Policy and legislation are:
d) The Local Governments Act, Cap. 243, 1997 (As Amended, 2015)

The Local Governments Act 1997 (Cap. 243) (Amended 2015), underscores the role of Local
Government in provision and management of water and sanitation, empowering the local
authorities to plan and implement development interventions according to local needs.

With regard to the management of the Micro-catchment, Sironko District Local Government
are the key stakeholder through demaocratic participation in, and control of, decision making
as per this Act. It underscores provision and management of water and sanitation, empowering
the local authorities (sub-counties, Divisions, Town councils and villages) to plan and
implement development and management interventions according to local needs and
environment of the project area.

e) The Land Act, Cap. 227 and Land (Amendment) Act, 2010.

The Land Act 1998 (Cap. 227) 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.

Its amendment in 2010 further emphasises the need to enhance the security of occupancy of
lawful and bona fide occupants on registered land in the sub/micro-catchment.

f) Historical Monuments Act, Cap 46, 1968; Historical Monuments (Declaration of
Protected Objects) (Constitution Square) Instrument, 2007

Bamasaba Kingdom, in which the catchment is delineated, bears many historical
archaeological, paleontological, and ethnographical objects. Any of such findings identified or
recovered during the proposed catchment management interventions implementation stage
will be handled and managed as provided by this Act. The Act defines Ministry of Tourism
wildlife and antiquities (MTWA) specifically Department of Museum and Monuments as a
major stakeholder for catchment planning.

g) National Forestry and Tree Planting Act, 2016
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The Act safeguards the environment benefits that accrue from forests and trees by ensuring
that forests and trees are conserved and managed in a manner that meets the needs of the
present generation without compromising the rights of the future generations by safeguarding

h) Uganda Wildlife Act, Cap 200. 2019

The Act provides for sustainable management and conservation of wildlife; to consolidate the
law relating to wildlife management; to assist in water catchment conservation; to establish a
coordinating, monitoring and supervisory body. For this purpose, the Uganda Wild Life
Authority streamlines the roles and responsibilities of the institutions involved.

The Act therefore provides for promotion of the activities of the Uganda Wild Life Authority in
the catchment and to increase wildlife population in Mountain Elgon National Park and,
protected areas in the catchment.

i) The Fish Act Cap. 197, 2011, The Fishing Rules, 2010

The Act regulates and provides for fish farming including support structures for training
interested fish farmers. The Act also regulates activities that can become potential risks to
aguaculture such as increased water pollution.

j) National Environment (Noise Standards and Control) Regulations, 2003

The regulation provides for inclusion of noise monitoring indictors as per schedule 1 to 12, in
the proposed CRAP catchment management interventions.

k) National Environment (Waste Management) Regulations, 1999

The regulation provides for inclusion of waste management strategies in the proposed CRAP
as per SSEA.

I) National Environment (Mountainous and Hilly Areas Management) Regulations, 2000

River Sironko sub-catchment and the nine micro-catchments are located in the mountainous
areas, originating from the Elgon Mountain. The catchment management plan will follow the
regulations to guide in the sustainable utilization and conservation of resources in
mountainous and hilly areas by and for the benefit of the people and communities living in the
area. All interventions suggested will be guided by these regulations.

m) Draft National Air Quality Standards, 2006
The regulation will guide inclusion of air monitoring indictors in the proposed Sironko sub-
catchment and the 09 micro- catchment management interventions.
1.5.5 The institutional context

1.5.5.1 National Level

a) The Ministry of Water and Environment (MWE)

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),
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the Directorate of Water Development (DWD), and the Directorate of Environmental Affairs
(DEA).

The DWRM is responsible for managing and developing water resources of Uganda in an
integrated and sustainable manner in order to provide water of adequate quantity and quality
for all social and economic needs for the present and future generations. The Directorate
comprises of four departments namely: Water Resources Monitoring and Assessment
Department, Water Resources Planning and Regulation Department, Water Quality
Management Department and the International Trans boundary and Water Affairs
Department.

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 namely: Department of Environmental Support Services (DESS), Forestry
Sector Support Department (FSSD), Wetlands Management (WMD), and the Department of
Meteorology (DOM), recently turned into an Authority.

MWE further works closely with the National Environment Management Authority (NEMA),
which is man- dated 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 centres;
and the National Forest Authority (NFA), whose mandate is to manage Central Forest
Reserves and to supply high quality forestry-related products and services (

Figure 1-2). The MWE works hand in hand with other national entities as described below,
which are directly or indirectly affected by water management issues.
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Figure 1-2: Organogram of the institutional set-up at a national level (MWE, 2009)
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b) Ministry of Agriculture, Animal Industry and Fisheries (MAAIF)

MAAIF is a government ministry responsible for creating an enabling environment in the
Agricultural Sector. It is commonly known as Ministry of Agriculture and carries out its role by
enhancing crop production, improving food and nutrition security, widening export base and
improved incomes of the farmers. MAAIF is mandated to: formulate, review and implement
national policies, plans, strategies, regulations and standards and enforce laws, regulations
and standards along the value chain of crops, livestock and fisheries; control and manage
epidemics and disasters, and support the control of sporadic and endemic diseases, pests
and vectors; regulate the use of agricultural chemicals, veterinary drugs, biological, planting
and stocking materials as well as other inputs; support the development of infrastructure and
use of water for agricultural production along livestock, crop and fisheries value chains;
establish sustainable systems to collect, process, maintain and disseminate agricultural
statistics and information; support provision of planting and stocking materials and other inputs
to increase production and commercialization of agriculture for food security and household
income; develop public infrastructure to support production, quality/safety assurance and
value-addition along the livestock, crop and fisheries commodity chains; monitor, inspect,
evaluate and harmonize activities in the agricultural sector including local governments;
strengthen human and institutional capacity and mobilize financial and technical resources for
delivery of agricultural services; and develop and promote collaborative mechanisms
nationally, regionally and internationally on issues pertaining to the sector.

c) The Ministry of Tourism Wildlife and Antiquities (MTWA)

The responsibility of the Ministry of Tourism, Wildlife and Antiquities is to sustain tourism,
wildlife and cultural heritage. This is aimed at contributing to transforming Uganda into a
prosperous country. The Ministry has a mission to develop and promote the tourism, wildlife
and heritage resources for enhancement of Uganda as a competitive and preferred tourist
destination, with accelerated sector contribution to the national economy. The MTWA is
mandated to: formulate, implement policies of Tourism, Wildlife and Cultural heritage; sustain
and manage wildlife and cultural heritage conservation areas; diversify Tourism Product;
promote and market Uganda as a preferred tourism destination; develop human resource
capacity in Tourism, Wildlife and Heritage sector; regulate and Quality Assure Tourism,
Wildlife and Heritage programs and services; disseminate and manage Tourism, Wildlife and
Heritage Research, information; and negotiate, conclude and implement bilateral and
multilateral agreements on Tourism, Wildlife and Heritage in Uganda.

Uganda Wildlife Authority (UWA) is a statutory body established by the Uganda Wildlife Act
2000 mandated with:

1) Management and conservation of wildlife in Uganda, both in and outside the wildlife
protected areas (PAS) i.e. National Parks, Wildlife Reserves and Wildlife Sanctuaries.

2) Promoting public participation in wildlife management using mechanism such as wildlife
use rights, as a means of eradicating poverty, through community conservation programs, and
promoting wildlife as a form of land use.

3) Ensuring the protection of rare, endangered and endemic species of wild plants and
animals, through provision of appropriate wildlife policies, management plans and promotion
of wildlife management best practices.
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4) Ensuring timely and appropriate response to reported problem animals, in collaboration
with the concerned communities and respective local authorities.

5) Enhancing economic benefits from wildlife management through promotion of tourism and

6) Implementation of relevant international treaties, conventions, agreements or other
arrangements to which Uganda is a party.

d) Ministry of Energy and Mineral Development (MEMD)

MEMD is a government ministry to manage utilization of energy and mineral resources for
development of Uganda and its people. The Ministry is concerned with matters such as energy
policy, investments in mining, the establishment of new power generating infrastructure using
hydro power, thermal power, solar power and nuclear power. MEMD is mandated to: provide
policy guidance in the development and exploitation of the energy and mineral resources;
create an enabling environment in order to attract investment in the development, provision
and utilization of energy and mineral resources; acquire, process and interpret technical data
in order to establish the energy and mineral resource potential of the country; and inspect,
regulate, monitor and evaluate activities of private companies in energy and mineral sectors
so that the resources are developed, exploited and used on a rational and sustainable basis.

e) Ministry of Trade, Industry and Cooperatives (MTIC)

MTIC is responsible for promoting trade and industry and cooperatives for the development of
the country. This Ministry is to ensure expansion and diversification of trade, cooperatives,
environmentally sustainable industrialization, appropriate technology, conservation and
preservation of other tradable national products. MTIC has the following departments: External
Trade, Internal Trade, Cooperative Development, Industry and Technology, Finance and
Administration.

f) Ministry of Lands, Housing and Urban Development (MLHUD)

MLHUD is responsible for all matters concerning lands, housing and urban development. The
ministry is also tasked to put in place policies and initiate laws responsible for sustainable land
management aimed at promoting sustainable housing for all and fostering orderly urban
development in the country. The Ministry Directorates include: Lands; Physical Planning and
Urban Development; and Directorate of Housing.

g) The Ministry of Health (MOH)

Ministry of Health is responsible for one of the important sectors that takes care of promoting a
healthy and productive life for the population in Uganda. This Ministry aims to have the highest
possible level of health services to all people in Uganda. This is approached by overseeing
health services delivery, promotion, and prevention, curative, palliative and rehabilitative
services at all levels. MOH is engaged in the monitoring and provision of clinical support
functions, regulatory functions and research activities related to health.

h) The Ministry of Local Government (MoLG)

The MoLG 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
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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 1-4.

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.

o 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.

e 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 co- ordinate investments and works regarding
water for production.

e 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
stakeholder’s 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:

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

o Delivery of permits (for instance, permits for activities within the legal buffer zones of
water bodies).

e The responsibility of delivering permits is vested into the different lead institutions.

e 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
Environ- mental 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, and control, issuing warnings, following up
of cases, eviction, and prosecution.
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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.

1.5.5.2 Regional Level

The framework for catchment-based Water Resources Management (CbWRM) which was
fully rolled out to the entire country in 2011 led to creation of four Water Management Zones
(WMZ) which form part of the de-concentrated regional institutions Figure 1-3. These include;
Victoria, Kyoga, Albert and Upper Nile which were delineated based on major hydrological
basins in the country.

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 also established the Water and Sanitation Development Facility (WSDF) as a
mechanism for sup- porting 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
guality 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 de-concentrated units in the regions are based together for improved cooperation and
integration and represent the MWE on regional level.

1.5.5.3 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 1-3:

. The Catchment Stakeholder Forum (CSF) brings together all actors on catchment
management.
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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.

. The Catchment Management Committee (CMC) is composed of representatives of
all relevant stakeholder groups (government, politicians, and community-based
organisations, NGOs, water 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.

CSF
Broad representation of
catchment stakeholders

(il |

cmc
Executive arm of the
CMO, strategic guidance

(219
Technical arm of the CMO,
bring technical experience
and knowledge

cms
Lean secretariat for day-
to-day operations

Tasks and requests
f:‘--Repon and feedback

MRequests

7o :\Information/feedback

Figure 1-3: Catchment management organisation structure (DWRM, 2016)

. 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
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during the formulation of the Catchment Management Plan/Climate Resilience Action plans
(CRAP), operationalizes 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.

Other relevant institutions at the catchment level are:

= 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 CRAP. 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.

» 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.

The institutional interlinkages of the different stakeholders at the different catchment levels in
the Water and Environment sector are as presented in Figure 1-4 below.
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Figure 1-4: Uganda's water and environment sector institutional set-up (MWE, 2009)
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Figure 1-5: Location map of Sironko, Muyembe and Simu Sisi

sub-catchment within the Kyoga Water Management Zone as one of four water management zones
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1.5.5.4 The Kyoga Management Zone and Sironko sub-catchment

The Kyoga Water Management Zone (KWMZ) catchment area covers approximately 59, 680
km? in extent. It covers a diverse landscape, including Lake Kyoga itself, numerous wetlands
and various catchments. Its characterized by a complex of lakes, including Lake Kyoga, Bisina
and Kwania as well as wetlands. The zone is also known for its significant fisheries, particularly
the Nile perch. The KWMZ extends across several districts in the central region where the
lake flows, such as Amolatar, Apac and Dokolo. It is a crucial area for water resource
management with efforts underway to restore catchments and improve water quality KWMZ
(Figure 1-5)

The Sironko sub-catchment is a sub-Catchment within Awoja catchment as indicated in Figure
1-5 and Figure 1-6.

- ,Muyemt : The nine (9)
i micro-catchments

Figure 1-6: Management Structure of Awoja Catchment
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2 CATCHMENT DESCRIPTION

2.1 Location

Lower Sironko Micro-catchment covers an approximate total area of 93.67 km? in Sironko
district.

Lower Sironko Micro-catchment consists of the following administrative units: Budadiri T/C,
Buhugu Sub-county, Bukhulo Sub-county, Bukiise Sub-county, Bukiyi Sub-county, Buteza
Sub-county, Buwalasi Sub-county, Buwasi Sub-county, Buyobo Sub-county, Nalusasa Sub-
county, Sironko T/C.

The Micro-catchment is located within the Sironko Sub-catchment of 276.21 km? which is part
of the greater Awoja catchment of approximately 11,000 km?. The distribution of the catchment
amongst the different administrative units is summarised in (Table 2-1) below.

The Greater Awoja catchment straddles in over 14 districts (Katakwi, Nakapiripirit, Amudat,
Kumi, Amuria, Soroti, Serere, Ngora, Bukedea, Sironko, Bulambuli, Kween, Bukwo, and
Kapchorwa). It lies in the Kyoga Water Management Zone (Figure 2-1) under the decentralized
water resources management in Uganda. Lower Sironko is therefore a Micro-catchment within
Muyembe sub-catchment (Figure 2-2)

Table 2-1: Lower Sironko Micro-Catchment surface area coverage by Sub-county
Sub-county Area (km?) Percentage (%) coverage in

the Micro-catchment

1. Budadiri tc 2.06 219
2. Buhugu 6.43 6.81
3. Bukhulo 2.07 2.20
4. Bukiise 4.88 5.17

5. Bukiyi 8.64 9.16

6. Bukyambi 1.00 1.06

7. Bumalimba 0.10 0.10
8. Bunyafa 1.10 1.16
9. Buteza 3.83 4.06
10. Buwalasi 1.42 1.51
11. Buwasa 7.34 7.77
12. Buyobo 22.45 23.79
13. Nalusala 22.96 24.33

14. Sironko tc 10.08 10.68
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Figure 2-1: Administrative units in Lower Sironko Micro-catchment
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2.2 Hydrology
2.2.1 Introduction

Sironko, Simu Sisi and Muyembe Sub-catchments are well drained with a dense network of
meandering rivers which plays a fundamental role of the hydrological cycle thus need to be
preserved and protected effectively to maximise their functionality. The river beds are filled
with silt and characterized with substantial variations in low and peak flows, with a very quick
response to extreme events, and ephemeral water availability in flood prone areas. Bank
erosion was profuse with high levels of sediment deposition due to poor soil and water
conservation measures on the agricultural landscapes. Rivers were used for domestic water,
livestock watering, hydropower, clothes washing and small scale irrigation along River banks.

All the upstream rivers drain into the three large lakes inter alia; Lake Bisina, Lake Opeta, and
Lake Okolitorum and associated swamps, cumulatively with an open water area of
approximately 25,000 Ha. Permanent swamps are peripheral to the lakes, above which each
inflowing river has a seasonal floodplain. A Large volume of surface water is absorbed and
stored in wetlands thus expended as fresh water retention reservoirs that replenish aquifers,
flood attenuation, sediment capture and opportunities for eco-tourism. Thus need to conserve
upstream agricultural landscapes to ameliorate their functionality in providing the
aforementioned services.

Downstream, the river continuously meanders due to extreme siltation and random deposition
of boulders of different sizes, which reduces the river conveyance capacity. Consequently,
flash floods are a common occurrence in the catchment. Previous studies have also attributed
these floods to climate and land use changes (Jacobs et at., 2016).

Following the hydrological drainage, micro-catchments were delineated in the Awoja
catchment (Figure 2-4). The Micro-Catchments have been named according to the streams
draining them. Table 2-2 provides the list of the micro-catchments and their respective areas.

2.2.2 Delineated Micro-catchment in Muyembe sub-catchment

Lower Sironko micro-catchment was delineated within the Sironko Sub-catchment (Figure
2-4). The micro- catchment has been named according to the streams draining it. The table
below provides the list of the micro-catchments and their respective areas.

Table 2-2: Delineated Micro-catchment
Delineated Micro-catchment  Area (km?)

Sub-catchment

Muyembe Upper Muyembe

2. Sirimityo 26.66

Lower Muyembe

Sironko Upper Sironko

2. Middle Sironko 92.25
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3. Lower Sironko

93.67
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2.3 Topography and schematization

The Sub-catchments lie between 1895 — 1096 masl| on the western side of Mt. Elgon with its
highest peak Wagagai at 4321 masl. The lower relatively flat area has large peneplains 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 (Awoja CMP). Rivers originate from
the veldt of Mt. Elgon National Park with pristine waters Figure 2-4 and drain into Lake Opeta
and Bisina. In piedmont areas, poor soil and water conservation measures have significantly
impaired the integrity of the agricultural landscapes making them susceptible to soil erosion.

29| Page
Lower Sironko CRAP©2025



833‘000

642:)00

136000

O

e,

651 '000

Legend

Sironko Lower
Topography (m A.S.L)

_ High : 1895

130000

~  Low: 1096
H
3 e
g
3
b4
S
: S-2
N
MBALE g
.*\:
'
£ ,
g
| L | | S 2
0 1 2
T T T
633000 642000 651000

30|Page
Lower Sironko CRAP®©2025

Figure 2-4: Lower Sironko Micro-catchment topography
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2.4 Geology

The lower Micro-catchments are dominated by Gneisses - Granulite complex with some
Quaternary sediments (Awoja CMP). The gravitational tilt in the landscape also aggrandizes the
erosion processes resulting in high levels of silt and sedimentation downstream after heavy
downpours or increased water levels in the river.

-

Photo 2-1: Soil that comes along with water from upper micro-catchments that settle in the lower
micro-catchments.

2.5 Soils

Downstream soils were mainly ferralitic (sandy sediments and sandy loams), well drained and
friable. Generally, the area exhibits high soil erodibility with moderate rainfall. Soil erosion and
siltation are undeniably a major environmental risk in the Sub-catchment and will be the dominant
consideration in soil and water conservation management.
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Photo 2-2: Peak rainfall events triggers the propensity to erosion, deposition, silting and river
diversions
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2.6 Land use and land cover
2.6.1 Vegetation

The main vegetation types in the Project area include tropical high forests, woodlands,
bushlands, grasslands and wetlands. However, due to increased population, there is a
progressive reduction in the extents of these vegetation types over the last ten years as more
land is converted into farmland (both commercial and subsistence) and built-up areas/
settlements (2010 to 2020).

Most of the hill-tops in Kapchorwa, Sironko and Bulambuli districts are forested. Particularly
for Mount Elgon, mixed mountainous forests are found at altitude less than 2500 masl.
Bamboo and low canopy mountainous forest are found between 2400 masl to 3500 masl.
Moorland is found above altitude 3500 masl. Open savannah to the north of these districts is
sparsely populated due to Cattle rustling.

The largest protected area in the project area is the Mount Elgon National Park located in
Kapchorwa, Bulambuli, Kween, Bukwa and Sironko districts. However, due to increasing
population pressure, protected areas are being encroached upon as land to settle and farm
on becomes scarce, especially in the northern parts of the catchment. Harvesting of forest
products from conservation and protected areas is forbidden but the local people continue to
harvest fire and other forest products resulting in conflict at their boundaries. Other
encroachments have been for grazing and cropping.

The vegetation of Mount Elgon National Park is largely influenced by elevation and five distinct
zones identified. These include grasslands at an altitude of 1000 - 2000 masl, Montane forest
2000 - 3000 masl, bamboo/mimolopsis zone at 2,500 - 3,500, healthier/riparian zone 3,000 -
4,000 masl and the afro-alpine moorland zone 4,000 - 4,500 masl.

2.6.2 Land use

All the sub-catchments are part of Mt. Elgon region with closed grassland, dense natural
forest, dense woodland, moderate natural forest, moderate woodland, open bushland, open
grassland, otherland, settlements, sparse natural forest, sparse woodland, subsistence
cropland, and water body as presented in Figure 2-6,. Upstream all the three subcatchments
there is Elgon Mountains National Park as illustrated in Figure 2-7

Lower Sironko Micro-catchment has dense natural forest, dense woodland, moderate natural
forest, settlements and subsistence cropland as presented in Figure 2-6
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Figure 2-6: Land-use Land cover distribution in Lower Sironko Micro-catchment
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Figure 2-7: LULC cover distribution in the micro-catchment
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Photo 2-3: water logged vegetation in the down Photo 2-4: Tree planting alongside crop planting

Stream

2.6.3 Environmental degradation: Deforestation, soil erosion, Land and mudslides

Severe soil erosion is experienced in the sub-counties of Lower Sironko Micro-catchment,
more especially in Bukiise, Buteza, Buyobo sub-counties is attributed to poor farming
practices, cultivation of hilltops and over use of artificial fertilisers. The resultant effect of land
and mudslides, soil erosion has led to low crop vyields, siltation in the river/dams and
destruction of infrastructure downstream i.e. roads and blockage of water supply systems.

Photo 2-5: Sand mining and intense agriculture on the banks of the river Sironko is one of
the causes of climate related issues.

2.7 Climatological data

Rainfall distribution (Figure 2-8) in Eastern Uganda is bimodal and well spatially distributed,
allowing two crops annually, and adequate grazing for livestock throughout the year. There is
a long rainy season from mid-August to mid-November and a short one from March to May.
The annual rainfall averages are about 1844.35 mm in the three catchments.
Evapotranspiration data is among the hydrological components used to calculate the water
balance. Pre-processed MODIS evapotranspiration data retrieved from Google Earth Engine
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(GEE) platform, a cloud-based platform. The MOD16A2 product provides information about
8-day evapotranspiration (ET) at 1-km pixel resolution. The 8-day ET data were processed
into monthly ET data for this study. Mean monthly Evapotranspiration was 105.43 mm/ year
Evapotranspiration is more pronounced in Sironko sub-catchment followed by Simu Sisi sub-
catchment with highest peaks observed in January and August as shown in Figure 2-10.
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Figure 2-8: Monthly Precipitation distribution in the Micro-catchment
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Figure 2-9: Monthly Precipitation distribution across the Micro-catchment.
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Figure 2-10: Monthly Evapotranspiration distribution in the micro-catchments
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2.8 Building the catchment knowledge base

Knowledge base consists of all types of data and information including hardcopies or reports and
maps as well as data in digital form. As the planning process proceeds new data will be added to
the knowledge base. Without good data and information, no real planning can be done and no
informed decisions can be taken. At the onset of the planning process, therefore, an important
task is to collect, compile, and organize the needed data. Large part of proposed actions is
important in order to collect necessary data to form a solid knowledge base and share information
to prepare the adequate environment for the implementation of infrastructural and management
actions. Data and information that is entailed in the Knowledge base includes;

= Bio-physical description of Lower Sironko Micro-catchment

= Mapping and characterization of major issues

= Socio-Economic data (population and related census data, which can be compiled as
attributes of the administrative boundaries)

= Spatial database (stream network, water sources, existing infrastructures, towns, land-
use, administrative boundaries)

GIS is the tool needed to organize most of this data, but other tools and computer aided programs
such as excel will also be needed. The knowledge base was organized and will be implemented
in a manner that facilitates wide access to the data and provides a focal point for water related
data and information in the KWMZ, with data collected by various national and other agencies
being collated in the knowledge base. In addition to the queries, analysis, the information and
maps will be used to generate various knowledge products such as atlases, state of the catchment
reports.

During compilation of data and information, some of the identified shortcomings that require
immediate actions during the implementation of the plan include new hydrological/ meteorological
monitoring stations within the catchment.

In the course of updating the knowledge database, a computer model or paper map will not be
substitute for field reconnaissance, i.e., for traveling throughout a catchment to see the many
ways in which water is used, to observe the factors that govern the hydrology of the catchment
such as soils, land-use/cover, slope, and the stream network. This also provides an important
opportunity for initial discussions with stakeholders not necessarily through formal gatherings but
primarily impromptu discussions in the field with local people. This is also an opportunity to assess
land-use changes, especially the expansion of agriculture and to obtain an appreciation of the
timeline associated with these changes. In some cases, these changes may be both large and
relatively recent and highly significant in terms of observed changes to the hydrological regime
(e.g. base flow, floods, groundwater recharge etc.).

Lower Sironko CRAP ©2025
42| Page



3 STRATEGIC SOCIAL AND ENVIRONMENTAL ASSESSMENT (SSEA)

3.1 Introduction

In general, SSEA is still relatively a new concept and its application in the country has mainly
been donor-driven and/or voluntary. The National Environment Act, 2019; National Environment
Management Policy, 2016 and National Environment Management Act 2019 all incorporated the
principles of SSEA so as to main stream environmental and social issues into development.

Muyembe, Sironko and Simu Sisi SSEA was a systematic, analytical, participatory and
comprehensive process for evaluating both social and environmental consequences of proposed
catchment management plan and intervention projects, initiatives and alternatives to ensure that
they are appropriately addressed at the earliest stage of decision-making. This SSEA will be a
useful tool in guiding future planning and developments within the catchment.

At the strategic level, this SSEA assessed:

a) The major social and environmental issues in the catchment today and potential issues
are in the future that the plan should foresee hence attempt to mitigate, taking into account
the resource base and development opportunities that stakeholders desire.

b) The cumulative impacts of water resources developments and use in the catchment up to
today, and what could be potential future impacts.

c) The issues and impacts that may influence how well the catchment plan achieves the
planning goals and objectives.

At one end, the focus was on impact analysis and sustainability and at the other, on institutional
assessment. This was aimed at improving awareness of the nature and significance of social and
environmental issues in the catchment resulting from land use and development activities, to help
stakeholders understand the potential implications of these issues and cumulative impacts, and
to integrate them into the planning process.

3.1.1 Objectives and Scope of the SSEA

The main objective of this SSEA was to identify key social and environmental impacts at an early
stage in the planning process so that consideration of these issues is given due during catchment
management planning. Specifically, the SSEA was used to:

(@) Identify (at a strategic level) the most vulnerable social systems and communities,
institutional systems, areas of natural habitat and sites of national heritage that are
most likely to be affected by current and likely catchment interventions and future
development, and associated infrastructure;

(b) Identify important environmental issues resulting from the current and expected
future main land-use and development activities in the Micro-Catchment and the
impacts (indirect and cumulative) that already have and will likely have on other
economic activities, the environment, and socio-economic development.
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43 |Page



(c) Assist in stakeholder engagements for capacity building, improved governance,
facilitate trans-boundary co-operation around shared environmental resources,
and contribute to conflict prevention.

(d) Incorporate sustainability considerations into decision-making and development.

3.1.2 The SSEA process had the following sequence;

1) Documenting baseline conditions (land use and socio-economic profile) of the
catchment, including environmental vulnerability and quality.

2) Stakeholder engagement, including expert’s consultation, and public consultation.

3) Development of strategic alternatives and linkages.

4) Prediction and evaluation of the social and environmental indirect and cumulative
impacts, for current and expected new developments including proposed
intervention projects.

5) Formulation of mitigation measures for the identified adverse impacts and
proposing mitigation plan.

6) Proposing measures to monitor environmental and social impacts of implementing
the plan.

7) Describing implementation arrangements.

OUT PUT: Strategic social and environmental mitigation and monitoring plan a mirror of the
catchment management interventions matrix; identifying practical and bankable measures
that will help to secure its recommendations, and in setting out time scales, milestones, and
responsibilities for action.

3.2 Assessment of the Socio-economic situation in the catchment
3.2.1 Social-economic Baseline

The demographic, social and economic characteristics of the Sironko sub-catchment was
assessed. This baseline was used to assess the socio-economic situations within the catchment
and how possibly that can influence catchment management planning. The baseline also provided
an overview of the key socio-economic indicators in the project area, as well as a review of
attitudes and expectations, focusing on qualitative and quantitative data from the communities
that lie within these sub/micro-catchments. The baseline study covered villages from the
delineated parishes targeting various institutions, industries and agencies within the micro-
catchments.

Rationale for socio-economic studies:
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Understanding the dynamics of the catchment and setting benchmarks for implementation needs
a clear understanding of baseline conditions in the catchment. The socio-economic baseline
studies aimed at understanding activities, livelihoods, ownership of land extent of land use and
settlement patterns among others so that they can be integrated into catchment management
planning. Additionally, the study is informed by the fact that in all other catchments, socio-
economic activities were the main reasons for catchment degradation.

Approach:

The socio-economic assessments included conducting household surveys, asset mappings that
were enhanced by other tools (i.e. seasonal calendars, livelihood framework, gender analysis
framework, and resources mapping), focus group discussions, semi-structured interviews,
transect walks and secondary data analysis.

3.2.1.1 Historical Perspective of the Muyembe, Sironko and Simu Sisi Catchment

River Sironko, flowing from Mt. Elgon in Eastern Uganda, has a history intertwined with the
livelihoods and challenges of the Sironko, Bulambuli and part of Kapchorwa districts. The river
and its surrounding area have faced issues like soil erosion, flooding, and environmental
degradation due to various land uses. The river's water quality is also impacted by agricultural
practices and human settlements near its banks.

The area, once part of Bulambuli and Budadiri counties, became Sironko District in 2000. Sironko
town, now the district headquarters, is located at the foothills of Mt. Elgon and is known to be
susceptible to landslides and flooding.

The Sironko River catchment is hydraulically and biologically linked to Lake Kyoga through a
series of smaller lakes and swamps. It also serves as a spawning ground for certain fish species
found in Lake Kyoga.

Analysis of satellite imagery over several decades shows a significant increase in agricultural and
residential areas within the Sironko Muyembe and Simu Sisi catchments, highlighting the need
for sustainable land management practices.

These sub-catchments are located in Bumasaba Kingdom. The kingdom is made up of six
districts: Sironko, Manafwa, Bududa, Mbale, Namisindwa and Bulambuli. The Kingdom is led by
a cultural leader (Omukuka), and is recognised as an independent cultural institution (KRC and
RFPJ. 2012).

The foregoing is important because catchment management as an integrated strategy needs to
capture issues of tribal conflicts as well as understanding the relationships between cultural
groups and how this can impact on the success of the management plan.

3.2.1.2 Demography and Population

Population size and density:

Population size
Lower Sironko CRAP ©2025
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The population of Sironko district where the study is being under taken is 246,636. The population
Lower Sironko micro-catchments are located is about 90,000 people. The average population
growth rate of these districts is about 3.4% and is above the national average of 2.8%.

The estimated rural population in the districts is around 78.9% of the population is rural. Only
5.46% of the population is aged over 60 years.

Table 3-1: Population distribution in the hotspot districts

Females 121989

(Source: UBOS, 2014)

3.2.1.3 Ethnic Composition

Ethnicity is the state of belonging to a social group with common culture, tradition and language.
Ugandans are classified by ethnic groups as listed in the Constitution of the Republic of Uganda. There
are 65 ethnic groups in Uganda with the Baganda (17%) being the majority followed by the Banyankole

(10%) (UBOS 2014).

Majority of the population in the project area belongs to Bagisu (Gisu), The Bagisu primarily inhabit the
Masaba land, which includes Sironko and Bulambuli.

Ethinic groups in the project area

M Bagisu
M Sabiny

 Shana

Figure 3-1: Data source-primary household survey findings
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Ethnicity plays a great role in any project planning and implementation. Any planning should
therefore take into consideration interests and views of all tribes in the catchment but more
importantly that of the Bagisu due to their status as the majority group.

The main languages spoken in the project area are Lumasaaba also known as Lugisu.
Lumasaaba is dominant language in Bulambuli and Sironko. Kiswabhili and English are also used
for communication across different ethnic groups in formal settings.

3.2.1.4 Culture, Traditions and Religion

Bagisu culture follow a patriarchal structure. Traditional cultural practices and beliefs may be
harmful to women’s rights (e.g. limited access and control over land, domestic violence,
accusation of witchcraft, early marriage, low education level, exclusion from decision-making
processes and economic vulnerability). Marriage is a highly respected social institution in the
area. 81.0% of the respondents to the socio-economic survey were married (Figure 3-2).

3 8% 5.90/0 9.3%

m Single
E Marned
m Divorced

® Widowed

Figure 3-2: Marital status of the respondents

Religion

Uganda is characterized by a diversity of religious beliefs and practices. Catholics (40%) are the
largest religious denomination in Uganda followed by Anglicans and Moslems (UBOS 2014). Only
1% of Ugandan citizens describe themselves primarily as practitioners of traditional local religions,
but such practices endure among many people who identify as Christian or Muslim. Survey
respondents were largely reluctant to disclose their ancestral practices and denied to practice
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traditional rituals in the public space. These practices, however, seem to actually persist in the
private spheres. The population within the project area is predominantly Protestant (45.7%)
followed by Catholic (29.1%) then Moslems (14%) while the Pentecostal/born again Christians
account for (5.3%) (Figure 3-3). During catchment management planning and eventual
implementation of the plans, religious leaders need to be greatly involved, especially the
protestants and Catholics, because they command great influence and power.

Religious Denominations in the Project Area
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Figure 3-3: Religious denominations in the project area

3.2.1.5 Social Organisation

Gender roles

The organisation of women daily activities was strongly influenced by seasonality and their place
of residence. These roles are largely domestic including housekeeping, baby-sitting, fetching
water, cooking and tending to community needs. While it has traditionally been the role of men to
control familial financial matters, women provide substantial economic contributions to their
families. From focus group discussions, women were found to be significantly involved in land-
based activities such as cultivation and as such women should be strongly involved in catchment
planning process as this would eventually affect the land use.

Lower Sironko CRAP ©2025
48| Page



Agricultural activities are more intense during the rainy season (from February to June and August
to December). During the dry season, farming activities are less intensive.

Although money management schemes vary from one household to another, men reportedly
dominate financial decision making. The gender imbalance in decision-making is even more
pronounced for important investments such as land, livestock and building material for the house
for which men take most, if not all decisions. Women are responsible for small expenses involving
purchase of food, household supplies, paraffin, soap and clothing. Although men are expected to
pay for school fees and health care, women often complain that men spend considerable
household money on alcohol and fail to provide for families.

Photo 3-1: Woman fetching firewood Photo 3-2: some of the gardens around the
homesteads

Photo 3-3: working in weekly markets Photo 3-4: Drying agricultural produce

Community self-help groups and support networks
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A number of Village saving and Lending Associations (VSLA) and self-help groups at large have
been reported in most of the villages. Residents pool their savings as a source for lending funds
to group members: each member contributes regular savings deposits to a common pool, and
members can take loans from those savings, paying back an acceptable interest. About 80% of
respondents to this household survey belonged to a community self-help group. Group
memberships and roles played were also not gender segregated, even though the biggest
membership group was women. The groups are mainly youth, women, tree planting and
environmental conservation, livestock keepers and farmers’ groups (especially coffee), as well as
credit and saving groups of mixed composition. These groups typically consisted of 30 - 50
members.

The main challenges reported included lack of training, lack of capital, defaulters, fluctuating
participation of members and cases of money mismanagement. This come out mainly from the
focus groups but also in the main questioner.

There is no direct linkage between community organisational capacity and the number of groups
in the study area. Many of the groups have been initiated by outside organisations such as
government programmes (e.g. NAADS, PDM) or NGOs (e.g. Caritas Uganda). These programs
request prior to disseminating in-kind grants (goats, cattle, seeds, etc.) or trainings that local
communities be organised into formally registered groups (registration process with the
Community Development Officer). Within the project area, these VSLAs were represented in the
micro-catchment management committees.

It is important that during the catchment management planning and implementation, these groups
are continuously engaged because of their community influence but also picking from their
existing mobilizing and sensitization structures on ground. Women that are key in as far as
projects related to land use are concerned could be easily got from these organised groups.

3.2.1.6 Settlement and Housing

Settlement patterns

Community mapping within the project area was done. Emphasis was put on the infrastructure
within the area and other resources and factors that would influence the settlement patterns within
the catchment area. Town councils and other trading centres had the highest population amongst
the sub-counties villages varied in size between approximately 100 and 700 households with the
average number of people in a household being 8 (FDG).

The rural population consists about in the project area is estimated at 88% of the population while
the urban population is 12% (Bulambuli DDP). In reference to land use and cover, the catchment
area has three major human settlement patterns, based on the livelihood (grazing and cultivation),
level of development (along Road network) and the nature of relief of the area.

Housing
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The Universal Declaration of Human Rights of 1948 recognises the right to housing as an
important component of human rights. Similarly, the Government of Uganda recognises the
strategic social and economic importance of housing in the national economy and, particularly, to
the socio economic transformation of the country as highlighted in Vision 2040 (MLHUD 2016).
The characteristics of dwellings and various aspects of households living arrangements provide
an important indication of the well-being of household members.

In the districts of Bulambuli and Kapchorwa, Uganda, housing types primarily consist of temporary
and semi-permanent structures. The most common materials used for walls include mud and
wattle, while roofs are often made with iron sheets. Some dwellings also feature permanent
materials like concrete and brick.

Majority of the dwellings in the catchment are semi-permanent with a rising number of settlements
along the river. The local leaders attribute this increase to high population growth of these district
and land fragmentation due to inheritance practice in the catchment. The plan therefore must
factor in solutions to increasing settlements within the study area.

3.2.2 Land Ownership
3.2.2.1 Tenure systems

There are four types of land tenure systems recognised in Uganda under the Constitution (Article
246) and the Land Act (Cap 227) (Republic of Uganda, 1998): customary tenure, freehold,
leasehold and Mailo.

Majority of the respondents (66.8%) that participated in the survey owned land. Average land
holding in the catchment was approximately 1 acre implying that issues of land fragmentation
within the catchment may have to be dealt with during catchment management planning.
Customary tenure (52%) is the predominant form of land ownership in the catchment (Figure 3-4
and Figure 3-5).
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Figure 3-4: Land ownership in the project area Figure 3-5: Land tenure systems in the project
area

3.2.2.2 Land Access and Acquisition

Majority of the land owners in the catchment area acquired their land through purchase/ buying
(50.7%). Other major forms of acquisition included inheritance (32.2%), renting (12.7%) and
squatters (4.5%) (Figure 3-6).

m Bought
m [nherited
Renting

M Squatter

Figure 3-6: Method of land acquisition in the project area

Land related conflicts are also common in these districts and catchment areas. Specific land
related conflicts are well known in the areas neighbouring the protected areas of NFA and the
national park where there is massive encroachment. The report also indicates that the conflicts
are normally between family members.

3.2.3 Social Infrastructure and Service Delivery

Access to water
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The source of water is an important determinant of the health status of household members. Safe
and clean water is a prerequisite for reducing many common killer diseases of both adults and
children such as diarrhoea, dysentery and cholera. The importance of access to safe drinking
water is underlined by the fact that it is one of the SDGs (SDG 6) and also in NDP Il where during
the plan period, government will focus on increasing access to safe water from 65% to 79% in
rural areas and from 77% to 100% in urban area. The National Standard Indicator (NSI) for water
coverage is the percent of households with access to water. In African households that collect
water outside their residence, the burden reflects in the division of labour along gender lines within
the households (Dos Santos, 2012). In line with socially-constructed gender roles, the burden of
water collection and storage usually falls on the women and girls of a given household (UNDP
2006).

Generally, access to safe and clean water in adequate quantities in Uganda remains a major
impediment to the country’s human development. In the catchment area, the situation is not any
different; a few options of water sources exist. Majority (60.8%) of the people depend on River
Sironko followed by Yard taps/Public stand posts for water for domestic use (Figure 3-7 and
Figure 3-8). This includes people who wash and bathe directly in the river. With such a proportion
of the population relying on R. Sironko for their water supply needs, it is imperative that the river
is not contaminated and is of the quality acceptable for domestic as well as industrial use.

Table 3-2: Water access in the project districts

District Access Rural Functionality Equity
(%) (%)

Sironko

(source: Uganda Water Supply Atlas 2025)
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Figure 3-8: Distance to water source
Figure 3-7: Sources of water

Majority of the respondents (84.4%) access water throughout the year and think the water quality
is good. Cleanliness of the water sources may need to be subjected to more studies as the
responses could be as a result of perception of the communities since these are their sources.

Availability of water

=Yes

= No

Figure 3-9: Water availability throughout the year

Human Diseases

Participatory assessments indicated that the most common disease epidemics experienced in
Sironko district are; malaria, cholera, HIV/AIDS and respiratory tract diseases. It was reported
that the HIV/AIDS prevalence rate was high in trading centres and town councils.

It was noted that malaria prevalence rates were very high and thus responsible for most deaths
in the district, however this is common in the downstream areas. In early 2016, there was an
Lower Sironko CRAP ©2025
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outbreak of cholera in Sironko Town councils where 192 cases were registered and 4 people
died.

3.2.3.1 Sanitation infrastructure

Sanitation is a critical component of human life and this is reaffirmed by the importance the SDGs
and NDP Il attach to it. SDG 6 goes beyond drinking water to also address sanitation and hygiene.
The construction of sanitary facilities, especially latrines is considered challenging in some areas
due to adverse environmental conditions. These conditions include the presence of hard rock at
shallow depths, collapsing and loose soils, and high water tables, among others. This results in a
lack of latrines in some households/ communities, especially in water-logged and flood-prone
areas of Bulambuli and Sironko districts. The Ugandan Government has various sanitation
policies and strategies to address sanitation and hygiene in the country. Due to limited funding
for the sub-sector, however, implementation of these sanitation policies has not been adequate
and effective, especially at Local Government Level (MOH 2014).

In the catchment area, latrines have been built in most villages but overall latrine coverage is low in areas
close to the rivers, increasing the risk of water borne diseases such as cholera, typhoid, dysentery,
diarrhea etc. whenever it rains or floods. The socio-economic survey assessed the coverage of human
excreta disposal facilities in the catchment area. The results indicate that the traditional pit latrine is the
most commonly used facility of human waste disposal at 94.4% (

Figure 3-10).

51% 0.5%

= Pit latrine
® Pour/ flush toilets

® Community Latrine

Figure 3-10: Type of facility of human waste disposal
Waste disposal methods/facilities

Household waste management has both environmental and health implications on individuals and
communities. Improper disposal of waste could lead to proliferation of disease causing agents
(pathogens) in the environment leading to disease outbreaks such as cholera, dysentery and
typhoid, among others. The way households dispose of their solid waste can pose a risk to public
health by attracting flies, mosquitoes as well as rats and rodents by allowing them to breed. This
may encourage the spread of diarrhoeal diseases as well as other diseases.
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Figure 3-11: Solid waste disposal practices in the project area

3.2.4 Livelihood Strategies

Most households in Sironko District engage in subsistence agriculture where cultivation of both
cash and food crops such as; coffee, bananas, beans, maize and ground nuts in addition to raring
of livestock. Other economic activities include; trading, forestry, industry, tourism, metal works
and fabrication, transportation, agro-processing industry, mining (mainly in Bukhulo, Buwalasi,
Bukyambi and along river Sironko and its tributaries) and stone quarrying mostly in Buwalasi and
Bukhulo.

The main economic activity in the District is Agriculture service industry and trading The District
is very productive in agricultural products and is a food basket to most of the Districts in Uganda.
Most people in the district produce crops for commercial purposes and little is left for home
consumption. Cash crops like coffee, Burley and wheat are purely for cash. The main crops grown
are coffee, maize, beans, barley, wheat, matooke, irish potatoes, millet, sun flower, cow peas and
passion fruit. Other economic activities include agro-processing of mainly maize and coffee.
Livestock farming — cows, sheep, goats, donkeys and pigs. Also poultry, bee keeping and eco -
tourism among other economic activities are also practiced in the District. Vegetable growing has
greatly increased with markets as far as Southern Sudan. They include Cabbages, Onions,
Carrots, Tomatoes and Sukuma.
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3.2.5 Proposed environmental interventions

The interventions or control measures being proposed here under focus on addressing the
identified key issues with a specific bias towards biodiversity. The proposed actions are
summarized below (Table 3-3).
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1. Sustainable
land/ soil
management
challenge

2. Sustainable

Table 3-3: Causes of biodiversity threats in the Lower Sironko Micro-catchment and proposed intervention measures

Loss/degradation of wetland
belt (due to agricultural
encroachment) thus
undermining capacity to filter
sedimentation and or stabilize
the river bank.

Enforce wetland policy to protect or regulate wetland use and river
banks.

Enforce Environmental Regulations (River banks and Wetlands).
Promote wise use practices of wetland resources.

Demarcate and protect Wetland/river bank protection zone.

Practice sustainable land management practices (terracing, grassing,
mulching, agro-forestry)

Protect the remaining wetland pockets along the river course

Poor waste management (from

Improve capacity for safe handling and disposal of chemicals

water mines and irresponsible Promote soils erosion control measures so as to reduce surface run
management | disposition of solid wastes) off
challenge Construct diversion trenches to trap and divert storm water or Soil
wash from upstream
Soil erosion/surface erosion Promote soils erosion control measures so as to reduce surface run
from gardens and along the off
access road resulting in Redesign road drainage and divert storm away from abstraction point.
sedimentation/silting and Vegetate the river banks using bamboo
pollution. Promote agro-forestry within the catchment
Banana — coffee plantations which ensure that there is ground cover
and less direct exposure to erosion
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Poor crop and livestock

husbandry leading to
contamination of water
downstream

Restrict human and livestock access activities in sensitive landscapes
such as steep slopes, bare grounds
Ensure limited exposure of ground through mulching

3. Vegetation Poor agricultural land uses in
depletion in | the catchment that affect tree
the catchment | cover

Promote Sustainable land management /agricultural practices in the
catchment.

Regulate wetland use upstream

Practice agroforestry

Practice cover cropping

Declining tree /vegetation
cover that increases direct
exposure of land

Increase tree cover through appropriate afforestation or agroforestry
practices with appropriate tree species.
Maintain vegetation around river banks and within the catchment

Population growth or
concentration  along  river
course resulting into increasing
demand on land resource and
the resource therein

Promote alternatives to required resources
Encourage more efficient systems such water harvesting /water
storage technologies, energy saving cook stoves.

Conflicts related to access
water among current and
potential water users (Big water
users, industries, institutions
and irrigation schemes)

Engage Stakeholders in designing and monitoring the water supply
system.

Discuss water use permits with the stakeholders

Develop and apply conflict mitigation/ management strategies.
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5. Sustaining Declining soil fertility and over- Promote Sustainable Land Management practices (soil fertility
livelihoods all land productivity management, control of soil loss, etc.)
challenges Promote technologies for enhancing land productivity (e.g., improved
varieties of crops, disease and pest control, etc.)
Conflicting or competing land Zone protection areas of the wetland, river and infrastructure
(e.g., cultivate wetland edge) Empower stakeholders to plan for and manage their sub-catchment
and water uses such as Increase awareness on the relationship between land/water
irrigation management and the health of the catchment
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Lower Sironko Strategic Social and Environmental Assessment (SSEA) was a systematic,
analytical, participatory and comprehensive process for evaluating both social and
environmental consequences of proposed catchment management plan and intervention
projects, initiatives and alternatives to ensure that they are appropriately addressed at the
earliest stage of decision-making. This SSEA will be a useful tool in guiding future planning
and developments within the catchment.

At the strategic level, this SSEA assessed:

a) The major social and environmental issues in the catchment today and potential issues
are in the future that the plan should foresee hence attempt to mitigate, taking into
account the resource base and development opportunities that stakeholders desire.

b) The cumulative impacts of water resources developments and use in the catchment
up to today, and what could be potential future impacts.

¢) The issues and impacts that may influence how well the catchment plan achieves the
planning goals and objectives.

At one end, the focus was on impact analysis and sustainability and at the other, on
institutional assessment. This was aimed at improving awareness of the nature and
significance of social and environmental issues in the catchment resulting from land use and
development activities, to help stakeholders understand the potential implications of these
issues and cumulative impacts, and to integrate them into the planning process.
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4 CATCHMENT WATER DEMAND

Water demand was estimated for irrigation, domestic water consumption and livestock
consumption. The demand estimations were used to inform the water balance modelling at
the scale of micro-catchments defined in each sub-catchment.

4.1 Domestic Water demand

Human water consumption was the primary focus of water demand in the micro-catchments
and in accordance with policy, it has the highest allocative priority. To derive the water
consumption water demand, it was necessary to get the population dependent on the water
and their respective per capita water demand. The population statistics of 2024 was used as
a basis for projecting population growth at an annual rate of 3.0%.

4.1.1 Main Hypothesis and Data

Consumption Rates per capita

The specific water consumption rates in the DWD Water Supply Design Manual 2013, were
adopted in the estimation of water consumption rates. The national target was a basic
provision of 20 liters per person per day, which is considered to be the minimum quantity of
water a person needs to meet basic health requirements. The National Water Assessment
Report estimated the consumption rate for rural and urban populations under current and
future situation. The average total water demand in I/head/day from the NWRA were used to
estimate the water supply demand in the micro-catchments.

Table 4-1: Estimated design consumption rates for rural and urban areas at present and
projected to 2050 (Source: NWRA)

Present Future
Parameter

Rural Urban Rural Urban
Average domestic water demand (I/c/d) 20.4 36.0 20.8 44.8
Institutional water (% of domestic demand) 5 30 5 30
Average total water demand (l/c/d) 21.4 46.8 21.8 58.2

Water losses

The water consumption rates used in designing water supply facilities depend on the service
levels and include a provision of 20% for water loss through leakage and other wastage, as
well as for flushing pipelines, storage tanks, and other internal water uses. Practically to limit
leakages to 20% and maintaining such efficiency requires regular investment in maintenance
which is sometimes difficult. However, this figure of 20% seems coherent with actually
observed values in the catchment. This figure has been used to take into account losses for
urban water supply. No losses have been considered for rural water supply.
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Figure 4-1: Domestic demand in Sironko Catchment
4.2 Irrigation Water Demand

Water demand for irrigation (Figure 4-3) was estimated basing on the cropland cover within
the different micro-catchments and sub-catchments. Demand was based on unit water
demand per sq. km (considering tomatoes as the design crop since it has the highest
consumption rate during flowering), cropping pattern (Figure 4-2) as well as information about
the techniques used for irrigation (gravity, aspersion, drip irrigation).

Jan Feb Mar Apr May June July Aung Sept Oct Nov Dec

E|M|LIE|MLIEMLIE MLIE|ML E(ML|E(ML|IE|ML E|ML|E|ML|E| M|L|E|ML

Cazzava and pizeon peas

E — Early month: M — Mid month: L — Late month

Figure 4-2: Cropping Pattern
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Figure 4-3: Irrigation water demand
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Figure 4-4: Annual irrigation demand in Sironko sub-catchment

43 Livestock Demand

One of the uses made of water and which must be taken into account regarding the water
balance was the consumption of water by livestock. In this section, the methodology applied
to estimate the water demand for livestock and the obtained results are presented. The unit
water demand figures for livestock were adopted from the Ministry of Water and Environment
Water Supply Design Manual 3% Edition.

Data used was extracted from “The national livestock census report, 2021” established and

published in 2024 by the Ugandan Bureau of Statistics in estimation of the water demand.
64|Page

Upper Sironko CRAP ©2025




This census is the only one presenting data at district level. Due to the fact that the census
has been realized in 2021, the estimate presented hereafter was realized using the district
boundaries. Additionally, the following estimate of the water demand was realized for cattle,
goat, sheep, pig and chicken. This choice can be explained by the data availability and the
necessity to consider the representative types of livestock. As for the other type of water uses,
the water demand for livestock was estimated at catchment basis (Figure 4-5), in order to be
included in the water demand — water resource model. The assumption was that livestock is
distributed homogenously in a district. Figure 4-6 illustrates a summary of the water demand
estimates within the micro-catchments defined for each sub-catchment. It is evident that the
demand estimates increase downstream of the sub-catchments mainly attributed to the
population proportion in the midstream and downstream micro-catchments.

SIRONKO SUBCATCHMENT
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Figure 4-5: Livestock demand for Upper Sironko Micro-catchment
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4.4 Industrial Demand

The current and future industrial water demand were estimated by considering only 1% of the
domestic and livestock demands as vindicated in Table 4-2.

Table 4-2: Industrial water demand for Upper Sironko Sub-catchment
YEAR

Water Demand

2025 | 2030 | 2035 |2040 |2045 |2050

LOWER SIRONKO
Domestic Water Demand Scenario | 72,93 | 84,55 |98,01 |113,6 |131,7 | 152,7

(m3/year) 6 2 9 31 30 11

Livestock Water Demand Scenario | 44,38 | 51,45 | 59,64 |69,14 (80,16 [ 92,92

(m3/year) 3 2 7 7 0 8
1173. | 1360. | 1576. | 1827. |2118. | 2456.

Industrial Water Demand (m?/year) 18 04 66 78 9 a8

4.5 Demand allocation priorities

Demand Priorities allows the user to specify the order in which the water requirements of
demand sites are satisfied and to be represented in WEAP water allocation as it actually
occurs in their system. If two demand sites have the same priority, WEAP attempts to satisfy
their water requirements equally. The quantity, timing, and reliability of supply is of great
importance in water allocation while considering other competing water uses. Water allocation
principles applied ensure equity, environmental protection, development priorities, as well as
striking a balance between supply and demand so as to manage natural variability of water.

Based on these considerations and with regard to the water resources availability, as well as
the water allocation principles stipulated in the National Water Policy, 1999, water was
allocated as follows:

e The first priority was given to domestic water needs and environmental flow,
e Second priority was given to livestock, fisheries, and irrigated agriculture,
e Third priority was given to industries.
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5 WATER RESOURCES ASSESSMENT

Hydro meteorological information is a key requirement during water resources assessment.
This information could present serious deficiencies in quality and quantity, observing data with
changes, lack of information, trends and outliers. This misrepresents the results of any
simulation/ modelling. For correct use of hydro meteorological information, it must go through
guality control and comply with the assumption of seasonality, consistency, and homogeneity.

5.1 Rainfall
5.1.1 Source of data

Three main sources of rainfall data have been examined:
Records of observed rainfall

Historical rainfall data measured at weather monitoring station managed by the Ugandan
Meteorology Department (a few stations are also managed by DWRM). Data from the existing
monitoring network (some of which are not operating anymore) have been looked at. In total
data from three (3) rainfall stations in Elgon region was accessed for this study. However, the
stations were not uniformly distributed in the sub-catchments. Similar observation has already
been made at national level, during the NWRA, which provides a list of existing rainfall stations
with long record sets of good quality data. This list includes only 3 stations in the area, among
which only one is located within the sub-catchments.

Table 5-1: List of identified rainfall gauge stations

Eastings Northings Station Name Start data | End date (Iz/l;;?tlon
652089.5 | 141850.9 Buginyanya 01.01.2010 | 31.12.2024 | 14
648319.8 | 112439.8 Bududa Station 01.01.2010 | 31.12.2024 | 14
639083 112436.1 Sironko 01.01.2010 | 31.12.2024 | 14

Data from satellite

Satellite precipitation products have greatly facilitated the estimation of precipitation at global
and regional scales, especially in areas with few surface rain gauges and poor performance
of other traditional methods. Climate Hazards Center InfraRed Precipitation with Stations
(CHIRPS) is a 30+ year quasi-global rainfall dataset (Table 5-2). CHIRPS incorporates 0.05°
resolution satellite imagery with in-situ station data to create gridded rainfall time series for
trend analysis and seasonal drought monitoring. This product has the advantage of including
long periods of historical rainfall data based on observations (data are available from 2001 to
date).

Table 5-2: List of identified satellite stations
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ST-0 641855.2 135433.3 23
ST-1 641857.7 129905.4 23
ST-2 647421.8 129908 23
ST-3 652985.9 129910.6 23
Sironko
ST-4 658550.2 129913.4 23
ST-5 652988.6 124382.5 23
ST-6 658552.9 124385.2 23
ST-7 664117.4 124388 23

The use of an existing precipitation products such as CHIRPS has the following advantages:

a) They provide daily data on a long record period, (including over recent years) without
gaps (consolidation of data and gap filling has already been carried out by way of a
spatialized analysis).

b) Unlike manned stations, they have a better spatial distribution of precipitation within
the micro-catchments.
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Figure 5-1: Location of weather stations
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5.1.2 Relevance of Chirps precipitation products

The relevance of CHIRPS database was assessed in order to check if they could be used to
represent the climate of micro-catchments. This was done by: (i) looking at the correlation
between CHIRPS rainfall and rainfall from different observed stations, (ii) comparing average
rainfall of CHIRPS and all the rainfall stations located in the corresponding thiessen polygon,
and (iii) comparing the data CHIRPS data series and data series from some of the stations.

In order to assess which of the two satellite products best represents the rainfall on the
catchment, two checks were performed. First, the correlations between monthly rainfall at
different station and from the two databases have been compared, and correlation with
CHIRPS proved to be the best (see Figure 5-2).

Correlation between observed and SIRONKO
precipitation data for SIRONKO

250.00

y=0.7626x+21.425
R* =0.9087

200.00

150.00

100.00

CHIRPS Satellite Data

z
3

0.00
0.0 50.0 100.0 150.0 200.0 250.0 300.0

Sironko Station Data

Figure 5-2: Correlation between rainfall measured at rainfall station and rainfall from CHIRPS
datasets.
Therefore, data from CHIRPS seem better related with observed data since the correlation
coefficient was above 0.6 as indicated in the GoF plots and thus were chosen for this study.

Conclusion:

Rainfall data from CHIRPS seems fairly consistent with rainfall measured at stations. They
can therefore be used to represent the rainfall of the catchment in subsequent analysis.

5.2 River flows

Hydrological data are the main material for surface water resources assessment, and water
demand balance analysis following from it. Analysis of the flow data was therefore of primary
importance. Doing such an analysis, one may also identify some of the causes explaining
insufficient data quality (for example an outdated rating curve), and corrective measures can
be taken to tackle these causes. Two gauging stations provided flow records in the sub-
catchments, the immediate ones being 82240 and 812243.
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Dura
Stati | Easti | Northi | Elev Station Name Catchment | Start | End tion
onID | ngs ngs ation Area km? data | date (yea
rs)
8224 | 6398 | 1366 R. Sironko at Mbale- 1.01. | 31.12.
0 45.35 | 60.71 1112 Moroto Road 276.21 2015 | 2021 !
8122 | 6462 | 1528 SW-R. Sipi at Mbale 1.01. | 31.12.
43 35.3 79.3 1078 | Moroto Road 87.26 2015 | 2023 9

Table 5-3 below summarizes the main characteristics of the flow records.

Table 5-3: Summary of flow records

Available chronic length /
Selected data for | Remark
analysis

Overall quality of the

Station . .
gauging station

Station located in Sironko
Data __available from | sub-catchment. Suitable for
1.01.2015 - 31.12.2021, | modelling with a
Selected data: Data is | Catchment area of 276.21
considered reliable for | km?. Station was used to
the water resources | derive data for R. Simu
assessment in  the | since it was adjacent with
WEAP model similar catchment
characteristics

Station presenting good and
reliable periods of flow data
useable for both statistical
analysis and modelling.
Some record periods have
been excluded from the
analysis as they proved
unreliable.

82240

Station presenting good and . Station located in the
: . Data available from .
reliable periods of flow data adjacent  sub-catchment
- 1.01.2015 - 31.12.2023,
useable for both statistical .| next to Muyembe but was
: . Selected data: Data is .
analysis and modelling. : : used with area prorata
. considered reliable for .
Some record period have approach to derive flow
the water resources :
been excluded from the . data for R. Muyembe since
. assessment in  the | . . L
analysis as they proved it was adjacent with similar

: WEAP model. .
unreliable. catchment characteristics

812243

Precipitation was checked in order to see whether increase in low flows can be explained by
an increase in precipitation. Both annual total and total rainfall from 2015 to 2021 have been
calculated for the catchment upstream the gauging station 82240 and compared to the flows.
As it is indicated on Figure 5-3 below, 2019 -2020 seem to have been wet years and ensuing
into a wetter period between 2020. There seem to be lows for the period 2021 albeit increase
in precipitation.
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Figure 5-3: Annual rainfall and daily flows measured at station 82240

Precipitation was checked in order to see whether increase in low flows can be explained by
an increase in precipitation. Both annual total and total rainfall from 2015 to 2021 have been
calculated for the catchment upstream the gauging station 812243 and compared to the flows.
As it is indicated on Figure 5-4, 2018 -2019 seem to have been wet years and ensuing into a
wetter period between 2020. There seem to be lows for the period 2021-2023 albeit increase
in precipitation.
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Figure 5-4: Annual rainfall and daily flows measured at station 812243
One possible explanation for this apparent paradox is that streamflow sensitivity to
precipitation appears to be lowest for the high flows, suggesting that high flows are much less
likely to exhibit precipitation induced trends than either low or average flows. Another possible
hypothesis, is that trends in precipitation during the season of the high flows are significant
when averaged over large areas, but not when averaged over the small spatial scales of
individual basins. Still another hypothesis considered here is that precipitation may not have
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increased at the basin scale during the other seasons which explains why the high flows have

not increased during that period.
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Figure 5-5: Location of discharge gauge stations

5.3 Available water

5.3.1 Surface water

5.3.1.1 Sironko Sub-catchment

Table 5-4 shows the current available surface water with the entire Sironko sub-catchment
having a mean annual flow of 3071.11 m%s or 8071.889 million cubic meters per year

(MCM/YT).

Table 5-4: Surface Water Availability for Sironko sub-catchment.

Monthly Flows
Micro-catchments

m?3/s

MCM

Sub-catchment

Lower Sironko Middle Sironko Upper Sironko Sironko
24.455 24.082 23.571 72.108
Feb 34.782 34.252 33.526 102.561
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Monthly Flows

Micro-catchments

m?3/s

MCM

Sub-catchment

Lower Sironko

Mar

52.891

Apr

88.022

May

90.639

Jun

58.253

Jul

90.884

Aug

121.378

Sept

141.052

Oct

132.113

Nov

138.105

Dec

68.958

Annual (MCM)

2737.498

Middle Sironko

52.085

86.680

89.258

57.366

89.499

119.529

138.903

130.100

136.000

67.908

2695.785

Upper Sironko

50.981

84.842

87.365

56.149

87.601

116.993

135.957

127.340

133.116

66.467

2638.606

Sironko

155.958

259.544

267.263

171.768

267.985

357.900

415.912

389.553

407.220

203.333

8071.889

5.3.2 Groundwater availability

Since groundwater generally requires less intensive and expensive treatment than surface
water, it is a potential source of domestic water supply in most rural and urban areas.
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5.3.2.1 Sironko sub-catchment

The assessment of exploitable groundwater quantity in the Sironko sub-catchment only
considered the renewable groundwater resource. The renewable resource is the resource that
can be replenished on average each year. Groundwater exploitation beyond the renewable
resource is considered to be unsustainable. Due to the limited groundwater information in the
sub-catchment, relatively simple approaches such as recharge and base flow estimates were
used to quantify the groundwater resources.

Based on the recharge estimates, the long-term monthly groundwater potential for each of the
Sironko micro-catchments is indicated in Table 5-5. The total groundwater storage for the
entire Sironko sub-catchment was 68.95 MCM/year (Table 5-6).

Table 5-5: Long-term monthly groundwater potential per sub-catchment based on recharge estimates
in Sironko Sub-catchment

Micro-catchments
Lower Sironko | Middle  Sironko | Upper Sironko | Sironko Sub-
Months | (MCM) (MCM) (MCM) catchment (MCM)
Jan 1.985 1.955 1.913 5.852
Feb 1.793 1.765 1.728 5.286
Mar 1.985 1.955 1.913 5.852
Apr 1.921 1.891 1.851 5.664
May 1.985 1.955 1.913 5.852
Jun 1.921 1.891 1.851 5.664
Jul 1.985 1.955 1.913 5.852
Aug 1.985 1.955 1.913 5.852
Sep 1.921 1.891 1.851 5.664
Oct 1.985 1.955 1.913 5.852
Nov 1.921 1.891 1.851 5.664
Dec 1.985 1.955 1.913 5.852

Table 5-6: Total groundwater storage in Sironko sub-catchment

Groundwater Groundwater Potential
Micro-catch t A km?2 .
icro-catchmen rea (km) Potential (MCM/yr) | (m¥s)
Lower Sironko 93.536 23.384 0.741
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5.4 Water Quality

The water quality (Table 5-7) was substantially in compliance with the national standards for
raw water quality albeit a few exceptions like color. This implies that with intentional intensified
catchment management measures and post restoration periodic monitoring, good water
guality shall be ensured in all the sub-catchments.

Table 5-7: Laboratory water quality results

Mid Lower Upper Mid
Source Sironko Sironko Sironko Sironko
District Sironko Bulambuli Sironko Sironko
UTME m 191172 236052 151470 155940
UTMN m 316849 257249 368752 361271
pH Units | 8.1 8.2 8.2 8.1

ms/c

EC m 271 181 269 112
TDS mg/l | 190 127 188 78
Color PtCo | 289 2650 355 171
Turbidity (NTU) NTU |49.1 177 48 28.7
Total Hardness as CaCOs mg/l | 125 93 115 71
Calcium  Hardness as
CaCoO3 mg/l | 80 64 95 34
Magnesium Hardness as
CaCO:s mg/l | 45 29 20 37
Calcium mg/l | 32 26 38 14
Magnesium mg/l | 11 7 5 9
Total Alkalinity mg/l | 150 95 135 58
Bicarbonates mg/l | 183 116 165 71
Sodium mg/l | 14.8 7 12.6 2.6
Total Nitrogen mg/l | 1.223 1.424 2.306 1.362
Total Phosphorous mg/l | 0.15 0.28 0.21 0.11
Aluminium mg/l | 0.311 5.515 0.593 0.214
Nitrates as N mg/l | 1.006 1.21 1.831 0.088
Nitrites as N mg/l | 0.027 0.015 0.011 0.008
Total Suspended Solids mg/l | 34 128 40 17
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5.5 Climate change Analysis

In fulfilment of Article 4 of the Paris Agreement, Uganda launched the updating process of her
first NDC in pursuance of paragraph 24 of Decision 1/CP.21 of the United Nations Framework
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Convention on Climate Change (UNFCCC) under the leadership of the Climate Change
Department, Ministry of Water and Environment. In the updated NDC, Uganda presented an
ambitious economy-wide mitigation target in 2030 of 24.7% reduction below the Business As
Usual (BAU), a progression from the 22% reduction target communicated in the first NDC in
2016. Results from the Risk and Vulnerability Assessment conducted indicated that both
temperature and rainfall are expected to increase in Uganda. However, there is still a wide
range of possible scenarios and uncertainty, particularly for rainfall. The assessment revealed
further that the priority sectors for adaptation in Uganda remain: ecosystem, water, agriculture,
and forestry. These were also identified as priority sectors in the initial NDC.

The mitigation component presents Uganda’s emissions profile, which is projected to increase
from 90.1 MtCO.e in 2015 to 148.8 MtCO-e in 2030 and 235.7 MtCO.e by 2050 under the
Business-As-Usual (BAU) Scenario. Uganda plans to implement policies and measures in the
Agriculture Forestry and other land uses (AFOLU), energy, waste, transport, and IPPU sectors
that will result in a 24.7% reduction of national GHG emissions below the BAU trajectory in
2030, to 112.1 MtCOze. 82.7% of the mitigation impact will come from the AFOLU sector,
while 7.56%, 6.36%, 3%, and 0.4% will come from the transport, energy, waste, and Industrial
Processes and Product Use (IPPU) sectors, respectively. The total cost of implementing
adaptation, mitigation, coordination, monitoring, and reporting of this updated NDC is
estimated at USD 28.1 billion. Uganda commits to mobilize domestic resources to cover the
unconditional actions to the tune of USD 4.1 billion equivalent to 15% of the total cost of the
updated NDC and will require international support to cover the conditional measures and
actions.

Climate change impacts at local to regional scales are essential in enhancement of public
understanding of possible future global climate patterns at the spatial scale of individual towns,
cities, and catchments. The NASA Earth Exchange Global Daily Downscaled Projections
(NEX-GDDP) dataset is provided to assist agencies in climate projections. The Coupled Model
Intercomparison Project Phase 6 (CMIP6) GCM runs were developed in support of the Fifth
Assessment Report of the Intergovernmental Panel on Climate Change (IPCC AR5). A stark
contrast between the CMIP5 & CMIP6 is that CMIP5 data entails Representative
Concentration Pathways (RCPs) such as RCP2.6, RCP4.5, RCP6.0 and RCP8.5 whereas
CMIP6 uses Shared Socioeconomic Pathways (SSPs), including SSP 1-1.9, SSP1-2.6, SSP2-
4.5, SSP4-6.0, and SSP5-8.5. Specifically, RCPs are a set of scenarios for greenhouse gas
concentration trajectories, while SSPs are broader scenarios that combine socioeconomic
development narratives with these emissions pathways and they are combined into a matrix
to force existing GCMs like ACCESS-CM2, CanESM5, GFDL-CM4, MPI-ESM1-2-LR to
generate climate projections for different future pathways.

NEX-GDDP-CMIP6 archive contains downscaled historical and future projections for 1950—
2100 based on output from Phase 6 of the Climate Model Intercomparison Project (CMIPB6).
The downscaled products were produced using a daily variant of the monthly bias
correction/spatial disaggregation (BCSD) method and are at 1/4-degree horizontal resolution.
Currently, eight variables from five CMIP6 experiments (historical, SSP1-2.6, SSP2-4.5,
SSP3-7.0, and SSP5-8.5) are provided as procurable from 35 global climate models (GCMs).
Each of the climate projections includes daily maximum temperature, minimum temperature,
and precipitation for the periods from 1950 through 2100. The spatial resolution of the dataset
is 0.25 degrees (~25 km x 25 km). Each of the climate projections includes monthly averaged
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maximum temperature, minimum temperature, and precipitation for the periods from 1950
through 2005 (Retrospective Run) and from 2006 to 2099 (Prospective Run).

Two Shared Socioeconomic Pathways Scenarios (SSP), considered under this assessment
and consistent with IPCC-ARG6, were a combination of SSP 2, SSP 5, RCP 4.5, and RCP 8.5.
The SSP scenarios chosen were SSP 2-4.5 and SSP5-8.5 and are described as follows.

SSP1 assumes that: “relatively good progress is made towards sustainability, with sustained
efforts to achieve development goals, while reducing resource intensity and fossil fuel
dependency. There is rapid development of low-income countries, a reduction of inequality
(globally and within economies), rapid technology development, and a high level of awareness
regarding environmental degradation. The world is characterized by an open, globalized
economy, with relatively rapid technological change.”

SSP5 stresses conventional development oriented toward economic growth as the solution to
social and economic problems through the pursuit of enlightened self-interest. The preference
for rapid conventional development leads to an energy system dominated by fossil fuels,
resulting in high GHG emissions and challenges to mitigation.

RCP 4.5 is associated with a +4.5 W.m radiative forcing (=553 ppm CO) in 2100.

RCP 8.5 is a more extreme concentration pathway, which is associated with a +8.5 W.m=2
radiative forcing (=1284 ppm COy) in 2100. The national temperature and precipitation for
Uganda as per the considered scenarios are summarized in Table 5-13 below.

SSP2-4.5 The intermediate GHG emissions scenario has CO; emissions remaining around
current levels until the middle of the century (2050). The scenario projects a long-term global
average warming of around 2.1°C — 3.0°C by 2100 compared to pre-industrial levels (1850—
1900 baseline). The scenario sees global surface temperature increasing by approximately
1.5°C - 1.6°C in the near term (2021-2040) and 2.0°C by the mid-term (2041-2060).

SSP5-8.5 High and very high GHG emissions scenario SSP5-8.5 has CO; emissions that
roughly double from current levels by 2050. The global average surface temperature is
projected to increase by a very likely range of 3.3°C to 5.7°C by 2100, compared to the 1850-
1900 baseline. While specific minimum and maximum temperature figures vary by region and
time period, the overall trend is a significant rise in both, with some localized studies showing
specific increases of 3.52°C to 7.70°C for daily wet-bulb globe temperature (WBGT) in some
regions.

Canadian Centre for Climate Modelling and Analysis, Environment and Climate Change
Canada, Victoria, Canada (CanESM5) model was chosen based on its ability and reliability to
simulate rainfall over Uganda.

5.5.1 Monthly annual cycle

Based on CMIP6 models, all the subcatchments are likely to experience an overall increase
in the annual precipitation by end of the century under SSP 5-8.5 specifically in August, along
with a likely rise in the frequency and intensity of extreme rainfall events.as shown in Figure
5-6. However, there are significant seasonal and spatial variations, particularly concerning the
two main rainy seasons. The changes in precipitation in a warming catchment will most likely
not be uniform. Adaptation can substantially reduce the risks of climate change impacts, but
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greater rates and magnitude of climate change increase the likelihood of exceeding adaptation
limits (high confidence). The potential for adaptation, as well as constraints and limits to
adaptation, varies among sectors, regions, communities and ecosystems. The scope for
adaptation changes over time and is closely linked to socio-economic development pathways

and circumstances

SIRONKO SUBCATCHMENT
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Figure 5-6: Monthly precipitation over Sironko sub-catchment based on CHIRPS, baseline (1985-
2014), and for the GCM-CanESMS5 projected period of 2026—2050, 2050-2100 under the SSP 2-4.5

and 5-8.5 emission scenarios

Table 5-8: Key projections by season

Season

By Mid Century (2015-2050)

By End of Century (2051-2100)

MAM (March-April-
May, 'short rains’)

Initial decreasing trend, with potential
for significant decline in the short term
under certain scenarios.

Significant  increase projected,
especially under high-emission
scenarios (SSP5-8.5).

AON (August-
September-October-
November, 'long rains’)

Wetter conditions projected under all
emission scenarios and timelines.

Increasing trend is expected to
continue throughout the projection
period.
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Annual Overall annual precipitation is [Significant overall annual increase,
projected to increase across all micro- |particularly under high-emission
catchment. scenarios.

Spatial and Intensity Changes

e Spatial Variability: Rainfall changes will be unevenly distributed. The upper micro-
catchments are projected to see a more pronounced increase in rainfall.

e Extreme Events: There is a high likelihood of increased intensity and frequency of
extreme rainfall events (e.g., very heavy precipitation days) across most micro-
catchments. This suggests an increased risk of floods, even in regions where mean
rainfall might decrease in certain seasons. Conversely, the analysis also projects a rise
in the number of consecutive dry days in lower micro-catchments, particularly the in
Sironko, increasing the risk of drought.
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5.6 Vulnerability to extreme events
5.6.1 Flooding

Uganda experiences both flash and slow onset floods. They are common in low lying areas
and areas along river banks and close to wetlands. They may also occur along lakes or more
permanent wetland shores lower in the basin when El Nino episodes led to strong water level
increase as in 1997-98.

Foothills of Mount Elgon are the most flood prone areas in eastern Uganda. The EM-DAT
disaster database (EM-DAT 2025) indicates high risks of flooding associated with land and
mud slides. in the three sub-catchments. In the EM-DAT disaster database, three flood events
have been registered since 2011 in Bulambuli, Sironko, Kween, and Kapchorwa districts:
20/Aug/2011 — 08/Sept/2011; 08/May/2020 — 08/May/2020; 17/Sept/2021 — 22/Sept/2021.
The event of 2020 is estimated to have affected more than 100,000 people country wide
whereas for 2021, it is estimated that over 597 households were displaced.

Flood inundation extents and depths (Table 5-9, Figure 5-7, Figure 5-8, and Figure 5-9) for
Kyoga basin were obtained using the global river flood hazard maps, gridded data sets
representing inundation along the river network, for seven different flood return periods (10
year ARI to 500 years ARI).

Table 5-9: Mode depth for different return periods
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Return Period Mode Depth (m) Range (m)
100 yr ARI 1 0.063 —10.125
25yr ARI 1 0.063 —9.25
10 yr ARI 1 0.063 -8.75




Figure 5-7: Flood depth of 100 yr ARI Figure 5-8: Flood depth of 25 yr ARI Figure 5-9: Flood depth of 10 yr ARI
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5.6.1.1 Peak flows

The flood frequency analyses were aimed at estimating high discharges that ought to be taken
into account to ensure that the interventions are not damaged by floods. Events for returns
periods of interest even beyond the observed period of record were extracted with the
assumption that future probabilities of exceedance will be the same as past probabilities to
facilitate assessment.

For the baseline scenario, Table 5-10 indicate the flood magnitudes at the corresponding
return periods for the micro-catchment outlet. It is clear in all the cases that the peak flows
associated to flood risks increase with the increasing return periods. The maximum observed
flow of 35.14 m?/s in 1975 had a corresponding return period of 500 years which implies a
substantially frequent risk of flooding downstream. The peak flows were also attributed to
interflows and the antecedent soil moisture which consequently increases the flood inundation
extents.

Table 5-10: Peak flows within Lower Sironko micro-catchment

Annual Recurrence Interval 5 5 10 25 50 100 200 500
(years)

9.263 | 15.00 | 18.6 | 22.88 | 25.7 | 28.488 | 30.98 | 34.028
Peak flows (m?3/s) 2 29 5 96 7

5.6.1.2 Low flows

For the same baseline scenario, Table 5-11 indicate low flow magnitudes with their
corresponding return periods. The results also indicated that higher low flows are less likely to
be experienced in the micro-catchment. This can be attributed to effluence of the river within
the micro-catchment and higher base flow values associated to the shape of the micro-
catchment up to downstream areas.

Table 5-11: Low flows within Lower Sironko micro-catchment

Annual Recurrence Interval (years) | 2 5 10 25 50 100 | 200

500

Low flows (m?/s) 0.135|0.339 | 0.541 | 0.877 | 1.191 | 1.560 | 1.990

2.659

5.6.2 Drought

Drought maps (Figure 5-11) for the sub-catchments were derived from vegetation condition
index (VCI) of the Normalized Difference Vegetation Index (NDVI) vegetation layer. This index
was first suggested by Kogan (1995 and 1997). It shows, effectively, how close the current
month’s NDVI is to the minimum NDVI calculated from the long-term record of remote sensing
images.

NDVI;— NDVI,,;

=) x 100

ver, =
i (NDVImM —NDVI,;,
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As shown in Figure 5-10, about 78.3% of the micro-catchment area experiences light drought
stress/ good health conditions and only 3.4% of the area experiences moderate drought stress
conditions.

100

90 A
80 A
70 A
60 -
50 -
40 -
30 A
20 A

10 - -
0 |

Light dryness/good health Very light dryness/optimal Moderate dryness/moderate
conditions stress

Percentage share of Catchment Area

Drought Classes

M Light dryness/good health B Very light dryness/optimal conditions B Moderate dryness/moderate stress

Figure 5-10: Drought class distribution across Lower Sironko micro-catchment
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Figure 5-11: Drought distribution across Micro-catchments (See S-3)
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5.6.3 Climate Change scenarios

Table 5-12 indicates the flood magnitudes for the baseline and different climate change scenarios
at the corresponding return periods. The peak flows associated to flood risks are higher for the
climate change scenario compared to the baseline scenario, implying that climate change will
increase the vulnerability of the micro-catchment to flooding risks by mid-century (2050) and end
of century (2100). In comparison to the baseline scenario, the peak flows will increase by an
average of about 10%, 27%, 35%, and 70% for the climate change emission scenarios SSP2-4.5
(by mid-century), SSP5-8.5 (by mid-century), SSP2-4.5 (by end of century), and SSP5-8.5 (by
end of century), respectively. The results further indicate that the climate change high emission
scenario (SSP5-8.5) will have higher impacts than the climate change moderate emission
scenario (SSP2-4.5).

Table 5-12: Comparison of flood magnitudes for the confluence of Lower Sironko under the baseline and
climate change scenarios

Annual Recurrence Interval (years) 2 5 10 25 50 100 200 500
Peak Flows - SSP2-4.5 (by mid-century) | 10.1 | 16.5 | 20.4 | 25.17 | 28.38 | 31.34 | 34.09 | 37.43
(m?3/s) 9 0 9

Peak Flows - SSP5-8.5 (by mid-century) | 11.7 | 19.0 | 23.6 | 29.06 | 32.76 | 36.18 | 39.35 | 43.22
(m3/s) 6 5 6

Peak Flows - SSP2-4.5 (by end of century) | 12.5 | 20.2 | 25.1 | 30.89 | 34.82 | 38.46 | 41.83 | 45.94
(m?3/s) 0 5 5

Peak Flows - SSP5-8.5 (by end of century) | 15.7 | 25.5 | 31.6 | 38.90 | 43.85 | 48.43 | 52.68 | 57.85
(m?3/s) 5 0 7
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5.7 Hydrological water balance
5.7.1 Overall Methodology

The surface water resources assessment was undertaken through different steps:

a) Data analysis: The primary data used for the water balance are mainly rainfall,
evapotranspiration and flows. Data analysis is important in order to understand the results,
interpret them and be aware of the level of accuracy and uncertainty of the assessment.
Data have been carefully scrutinized.

b) Estimation of the available water resources: Once analysed, the data were used to
estimate the water resources. Gap-filling, rainfall-runoff modelling and other methods of
estimation are used.

¢) Remark: estimation of groundwater resources has also been undertaken and will be taken
into account in the water balance.

d) Construction of the water resources — water balance model

Total abstraction

‘Use

Feturn flow

River

Table 5-13: Comparison of water allocation modelling tools

Magr
we |SPread e |© HEC- | Comm
AP sheet Hydro (BRL ResSim | ent
(Excel) y softw
are)
Flexible tool, user-friendly, possibly
. 3 3 2
used for concentration
Basin planning tool (test of scenarios) | 3 2 3 3 3
Appropriate time step 3 3 3 3 3
Models
Not expensive 3 2 3 noted 3
are free
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Magr
we |SPread e | € HEC- | comm
AP Ell=et Hydro R ResSim | ent
(Excel) y softw
are)
Indicative total 26 19 23 20 23

WEAP is a user-friendly software tool developed by the Stockholm Environment Institute (SEI)
that takes an integrated approach to water resources planning and more details can be found on
the WEAP website www.weap?21.org, including the details of the following WEAP highlights. It
has two primary functions:

= Simulation of natural hydrological processes (e.g., evapotranspiration, runoff and
infiltration) to enable assessment of the availability of water within a catchment; and

= Simulation of anthropogenic activities superimposed on the natural system to influence
water resources and their allocation (i.e., consumptive and non-consumptive water
demands) to enable evaluation of the impact of human water use.

A basic assumption of the WEAP model is that when a rainfall event occurs in a defined
hydrological area, part of the water is stored in that area, some of it is lost through
evapotranspiration, and part is lost from the catchment as surface runoff of the catchment Q.
Simply situate, Precipitation is either transferred to surface run off, evaporates or is stored in the
ground or in existing reservoir. That being said, the water balance is simply:

Water inflows = water outflows *+ changes in storage
The basic water balance equation in such a situation then becomes:
P—-Q-ET + Gin—-Gout =Ds
Where:

= P s precipitation,

= Q is surface run off from the catchment,

= ET is evapotranspiration,

=  Gin is Groundwater inflow,

= Gout is groundwater out flow,
and

= Dsis change in storage

Over a long period of time for a given catchment, Ds = 0. Therefore, P — Q — ET + Gin - Gout =
0.

Then, assuming that Gin and Gout are either equal or negligible:
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P-Q-ET=0
P=Q+ET

5.7.2 Standards and codes used in the study

The Hydrological tools adopted in this study conform to the World Meteorological Organisation’s
Guide to Hydrological Practices, Volume Il. (WMO, 2009).

5.7.3 Model calibration

The adopted Soil Moisture Method has 6 main parameters namely Crop Coefficient (Kc), Soll
Water Capacity (Sw), Runoff Resistance Factor (RRF), Root Zone Conductivity (Ks), Deep Water
Conductivity (Dw), Preferred Flow Direction (f). Form the sensitivity analysis, the best fit for runoff
from the initial model test runs illustrated that the most sensitive to parameters include Sw, RRF,
Kc and Dw. Estimation of model parameters was carried out using an automated tool known as
PEST (Parameter Estimation) which is a free software package for Model-Independent Parameter
Estimation and Uncertainty Analysis. The tool is an add in WEAP but it is also available for
download at http://www.pesthomepage.org. To use the PEST tool, ranges of parameter estimates
are provided and the tool run by randomly selecting parameters from the provided ranges. The
best fit parameter set consists of the values for these parameters that give the best fit to the
observations specified. Figure 5-12 and Figure 5-13 shows the best fit values for the river.

Precipitation  Irrigation ET=PET*(5z1-2z1%)/3 ___, Surface runoff = (precip + Irrig) * zinnef resitancs factor

— Direct runoff (only if z1 > 100%)

Soil Layer 1

Percolation = Root zone cond.*
(1-pref.flow.dir)*z1

|
|

+——— Interflow = (Root zone cond.*pref. flow dir) * z12

71 (%)

Soil Layer 2

‘i;' ——+ Baseflow = Deep Conductivity * z22
[

Deep water capacity (mm)  soil water capacity (mm)

Figure 5-12: Structural framework of the main parameters and input variables
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1|Crop coefficient, Kc Kc  Entire Model

Runoff Resistance Factor, RRF nweAPa  |RRF  per class (Land cover/Land Cover - Soil)
Soll Water Capacity, Sw parameter must be [SW  per class (Land cover/Land Cover - Soil)
|initial Z1 (21) assigned toeach |[Z1  per class (Land cover/Land Cover - Soil)
Preferred Flow Direction, f disaggregation |f  per class (Land cover/Land Cover - Soil)
Root Zone Conductivity, Ks cassinthe  |Ks per class (Land cover/Land Cover - Soll)

catchment (Land

cover
Land Cover - Soll)

In WEAP a unique
parameter is

assigned in the
catchment

Figure 5-13: Main Parameters of the Soil Moisture Method
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5.7.4 Micro-catchment inflows and outflows

Water balance estimation can be thought of as an analysis to assess the current status and trends
in water resources availability in an area over a specific period of time and to strengthen water
management decision-making by assessing and improving the validity of visions, scenarios and
strategies. More specifically, the provision of appropriate and sustainable water infrastructure in
the micro-catchments and the subsequent equitable water use and allocation need to be based
on a reliable estimate of the water balance within the basin. The annual stream discharge is mainly
composed of interflow that contributes a major part of flow during the wet season and is followed
by the base-flow that is critical to sustaining the stream flow during the dry season. The micro-
catchment inflows and outflows at micro-catchment level are summarized in the Figure 5-14.
From the water balance analysis, it was observed that R. Sironko is an effluent river with negative
base flow values. In the WEAP model, negative baseflow in the "Land Class Inflows and Outflows"
results indicate that groundwater is supplying water to the surface water system, rather than the
other way around. This typically happens when the water table is higher than the stream or river,
and groundwater naturally flows into the surface water body. Negative surface runoff values in
the Land Class Inflows and Outflows report typically indicated that the model is simulating a loss
of water from the surface to other hydrological components within the catchment area. This could
be due to factors like infiltration into the soil, evaporation, or water being routed to other parts of
the model (e.g., groundwater or streamflow). A positive decrease in soil moisture, as modelled in
WEAP (Water Evaluation and Planning System), indicated a reduction in the amount of water
stored in the soil, potentially leading to various hydrological, ecological, and agricultural impacts.
This can manifest as increased drought stress, reduced plant growth, and decreased water
availability for ecosystems and anthropogenic use. It was also observed that the increase in soil
moisture outweighed the decrease in soil moisture within the sub-catchment.
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Table 5-14:

WEAP monthly catchment inflows and Outflows in Sironko sub-catchment at micro-catchment level

Micro-
catchme | Variable Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
nt
14330 | 13649 | 12142 | 13347 | 13042 | 13656 | 13412 12335
50271 | 32775 | 40104 | 89192 | 790.1 |220.9 |389.2 |827.5 |432.1 |987.2 |230.1 | 85430 | 9349.4
Base Flow 69.93 | 00.60 [ 96.86 |73.11 |0 8 6 1 8 8 4 3149 |4
Decrease in | 33449 | 20738 28524 18507 33722 | 59058 | 17533
Soil Moisture | 89.40 | 9.37 56.82 | 0.00 0.00 08.28 | 0.00 0.00 64.18 | 0.00 90.15 |13.82 | 712.02
Evapotranspi | 19084 | 16619 | 23325 | 29624 | 32362 | 28011 | 27386 | 30716 | 29812 | 33626 | 28738 | 22606 | 32191
ration 98.65 | 61.02 |99.66 |94.05 |44.25 |92.41 |61.83 |22.43 |72.22 |21.28 |87.01 |44.38 | 699.19
Lower - - - - - - -
Sironko | Increase in 1115. | 40252 | 64400 | 15686 67326 | 12511 28522
Soil Moisture | 0.00 67 15.52 |59.95 | 97.60 | 0.00 6.97 47.50 | 0.00 26.16 | 0.00 0.00 0.00
42935 | 33579 | 61964 | 13650 | 17747 | 14695 | 14310 | 16154 | 14432 | 17115 | 14254 | 74024 | 14361
Interflow 7.68 5.47 2.20 4758 | 04.63 |60.27 |95.04 |31.05 |46.42 |63.60 | 7550 | 3.68 163.11
11045 | 19872 | 21183 | 15268 | 17180 | 19523 | 15813 | 21849 | 14531 17116
40752 | 51008 | 099.6 |543.1 |779.4 |4453 |635.8 |339.8 |930.5 |571.7 |719.8 |57176 | 2842.7
Precipitation | 65.76 | 59.57 |2 8 6 1 3 2 4 9 7 51.98 |4
Surface 26052 | 30593 | 82723 | 22652 | 28556 | 17954 | 19995 | 24667 | 18411 | 28777 | 16738 | 45211 | 19621
Runoff 31 .32 .30 7.70 6.16 4.98 5.09 0.23 1.16 0.57 1.40 .06 07.28
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Figure 5-14: WEAP model water balance results for Sironko
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6 CATCHMENT WATER BALANCE

6.1 Water balance Modelling

The objective of the analysis was to compare the water demand (current and future) with the
water resources available. It indeed provides information to decision makers about questions such
as

=  What is the current situation of water availability, where are the area where water stress
is highest?

= What would be the impact of an increase of water abstraction upstream on downstream
water users? Will new abstraction point upstream prevent already existing water demand
to be met?

=  What would be the impact of a large dam on the water demand-water resources balance?
= Etc.

Such information will be used, together with information from other deliverables and the cost-
benefit analysis, to evaluate the different possible measures to be included in the water source
protection plan. The choice of a modelling software was done carefully, in order to make sure that
the model chosen allow answering the question at stake, and be adapted to the context (type and
size of the catchment, data available etc.). However, it is worth keeping in mind that the choice of
the model is not the most important step of the modelling approach as most of the models are
somehow transposable.

The objective of the analysis was to compare the water demand (current and future) with the
water resources available. It indeed provides information to decision makers about questions such
as:

= What is the current situation of water availability, where are the area where water stress
is highest?

=  What would be the impact of an increase of water abstraction upstream on downstream
water users? Will new abstraction point upstream prevent already existing water demand
to be met?

= What would be the impact of a large dam on the water demand-water resources balance?
= Etc.

Such information will be used, together with information from other deliverables and the cost-
benefit analysis, to evaluate the different possible measures to be included in the water source
protection plan. The choice of a modelling software was done carefully, in order to make sure that
the model chosen allow answering the question at stake, and be adapted to the context (type and
size of the catchment, data available etc.). However, it is worth keeping in mind that the choice of
the model is not the most important step of the modelling approach as most of the models are
somehow transposable.
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The water resources-water demand balance undertaken took into account the following:

a.

C.

Total water abstraction for irrigation water demand, domestic water demand, livestock and
industrial uses

Return rate (share of the total water abstracted returning to the river). Taking into account
return rate is especially needed to take into account water transfers between sub-
catchments, when water abstracted in a given sub-catchment is associated to return flow
in another sub-catchment.

For rural water supply, given the low amount of total water abstracted and the general
absence of wastewater collection network, it's assumed that the return flows are low
and around 10%

For urban water supply, where the overall water abstraction per capita is higher, a
larger share of the water is assumed to return to the river. This share is estimated to
be equivalent to 80% of the total abstraction.

Part of the water demand is supplied by surface water resources, but part of it is also
supplied using groundwater. This specificity was taken into account. In the water
resources-water demand balance

Irrigation water demand: the share of irrigation abstraction relying on groundwater was
considered negligible. Most of the irrigated areas uses water from rivers or wetland
and the cost of pumping groundwater is often prohibitive compared to the water
volume needed.

Domestic water demand: the share of domestic water abstraction was considered on
both surface and ground water.

Livestock watering: there is little data regarding the use of surface or groundwater for
livestock watering. Surface water is for sure the main source, through direct
abstraction from the rivers or the use of valley tanks or valley dams. However, the use
of groundwater is also possible. In absence of more precisely quantified data or
information, the assumption used in the analysis is that 100% of demand for livestock
watering is from surface water.

The elements that comprise the water demand-supply system and their spatial relationship are
defined for the catchment under consideration. The system itself was represented in terms of:

its various water sources (e.g., surface water, groundwater and water reuse elements);

withdrawals, transmission, reservoirs, wastewater treatment facilities, and

Water demands (i.e., user-defined sectors, but typically comprising industry, mines, irrigation and
domestic supply, etc.).
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6.2 Water balance projections

Water balance projections (Figure 6-1 and Table 6-1) up to 2050 indicate satisfaction of the
catchment water resources with withdraws of up to 10.54%% of available water, below SDG 6.4.21
and FAOQO’s physical water scarcity level at 75%. Per capita water availability (1536.66
m3/person/year) within the micro-catchment is projected by 2050 to be below the Falkenmark
threshold water stress? implying that the micro-catchment will be economically water scarce in
terms of inadequate facilities/ infrastructure to extend water closer to the people.

278,100,000.00

278,090,000.00 4

278,080,000.00 H

278,070,000.00 -

e=@umYear
278,060,000.00 4

Water Balance (m3/year)

278,050,000.00 -

278,040,000.00 T T T T T T
2025 2030 2035 2040 2045 2050

Year

Figure 6-1: Projected water balance results for Lower Sironko micro-catchment

1 SDG 6.4.2 measures water stress as the percentage of freshwater withdrawals against total
renewable freshwater resources. The water stress thresholds are: no stress <25%, low 25%-50%,
medium 50%-75%, high 75%-100%, and critical >100%

2 The Falkenmark Water Stress Index measures water scarcity as the amount of renewable
freshwater that is available for each person each year. A catchment is said to be experiencing
water stress when water availability is below 1,700 m® per person per year; below 1,000 m? is
considered water scarcity; and below 500 m? is absolute or severe water scarcity.
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Table 6-1: Projected (2050) Water Balance for Lower Sironko micro-catchment

3
Available Evapotranspir BOENE IS (T eeets, Water
Populati | Water ation Livest | Indust Environm Balance
Year | on (m3/year) (m3/year) Domestic ock rial Irrigation | ental Flow | Total (m3/year)
2025 | 97614.8 | 310,845,463 | 32,191,699 72,936 44,38 | 1173 46.51 564,29 | 278,089,473
2 3 445,752. 1
63
2030 | 110442. | 310,845,463 | 32,191,699 72,936 44382 | 1,173 46.51 542,44 | 278,111,319
21 7221 423,906. 4
1 31
2035 | 124955. | 310,845,463 | 32,191,699 84,552 51451 | 1,360 46.51 540,54 | 278,113,222
02 72 403,130. 1
68
2040 | 141375. | 310,845,463 | 32,191,699 98,019 59646 | 1,577 46.51 542,66 | 278,111,101
14 .63 383,373. 2
27
2045 | 159952. | 310,845,463 | 32,191,699 113,631 69146 | 1,828 46.51 549,23 | 278,104,527
88 .79 364,584. 6
17
2050 | 180972. | 310,845,463 | 32,191,699 131,730 80160 | 2,119 46.51 560,77 | 278,092,992
08 .07 346,715. 1
92
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Discussion of Results — Limitation of the Water Balance

The purpose of a water balance is to conduct a simple evaluation of the catchment inflows
and outflows. But it is important to understand the limitations of simple water balances such
as the one used here, especially in basins where limited data is available.

= The watershed boundaries were assumed to be identical to the surface water
hydrology, but not the groundwater hydrogeology. Groundwater within the basin may
be influenced by a regional system that extends beyond the watershed boundaries.

= Water balances are not adequate to evaluate the potential influence of an increase in
groundwater use for catchments with complex hydrology or large groundwater use.
This is because groundwater use is dependent upon aquifer hydraulics, spatial and
temporal characteristics and the capture of natural discharge and water balances
cannot be used to accurately evaluate any of these factor.

= Water balances are only valid to describe existing conditions where sufficient empirical
data is available.
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7 ALTERNATIVE CATCHMENT SCENARIOS

7.1 Developing Planning Objectives

The planning team developed objectives that are consistent with the catchment set goals, but
also to provide a more operational framework for the evaluation of alternatives. During the
situational analysis phase, the planning team identified some pertinent issues that required
further investigations. These among others included; water quality, water shortages, flood
inundated areas and others that were elicited and prioritized by the stakeholders, the water
resources as well as strategic social and environmental aspects have been insightfully
elaborated and discussed. This led to an agreement to a common direction and understanding
for a sustainable integrated future development of the sub-catchment for the socio-economic
benefit of its people and its environment considering the above mentioned situation and
background.
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Table 7-1: Prioritisation of Micro-catchment issues

Sub-county Issues Ranked by Lower Sironko MCMC
Bukiise = Intense farming practices on landscapes * Flooding
= Deforestation = Soil erosion
= Poor water quality = Damaged bridges and roads
= Poor waste management = Encroachment on the river banks
= Encroachment on the river banks = Poor water quality
= Unsustainable Water diversions on the = Intense farming practices on landscapes
river = Deforestation
= Soil Erosion = Unsustainable Water diversions on the river
= Land fragmentation = Poor waste management
= Flooding = Land fragmentation
= Damaged bridges and roads
Sironko T/C = Deforestation = Flooding
= Poor water quality = Damaged bridges and roads
= Poor waste management = Poor water quality
= Encroachment on the river banks = Poor waste management
= Unsustainable Water diversions on the = Soil erosion
river = Sand mining
= Land fragmentation = Encroachment on the river banks
= Flooding = Deforestation
= Sand mining = Land fragmentation
= Intense farming practices on landscapes = Sand mining
= Uncontrolled use of pesticides and = Uncontrolled use of pesticides and artificial fertilisers
artificial fertilisers » Unsustainable Water diversions on the river
= Soil erosion » Intense farming practices on landscapes
= Damaged bridges and roads
Buyobo = Intense farming practices on landscapes = Flooding
= Deforestation = Soil erosion
= Poor water quality = Land fragmentation
= Land fragmentation » Intense farming practices on landscape
= Soil erosion = Deforestation
= Encroachment on the river banks = Soil erosion
= Stone quarrying = Uncontrolled use of pesticides and artificial fertilisers
= Flooding = Stone quarrying
= Sand mining = Sand mining
= Uncontrolled use of pesticides and = Poor water quality
artificial fertilisers
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Sub-county | Issues Ranked by Lower Sironko MCMC

Nalusala = Intense farming practices on landscapes = Land and mudslides
= Deforestation = Land fragmentation
= Poor water quality = Damaged bridges
= Land and mudslides = Intense farming practices on landscape
= Land fragmentation = Deforestation
= Soil erosion = Poor water quality
= Uncontrolled use of pesticides and = Uncontrolled use of pesticides and artificial fertilisers

artificial fertilisers
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7.2 Vision and Strategic Objectives

The Micro-Catchment Management Committee Workshop held in Bukiise sub-county between
27" November 2024 agreed on a vision and mission where they would like to see their micro-
catchment in 2040 (in line with the Uganda Vision, Kyoga water management zone and Awoja
catchment management plan’s vision). The process took into account the issues, strategic
implications and catchment driving factors. The proposed visions and Missions were as shown in
Table 7-2:

Table 7-2: Proposed Visions and Missions

1 To create a sustainable | To establish an operational Sub-
management forum with bankable | catchment management committee
projects for coordination and implementation of

CRAP

2 To establish well organized | To allow for effective and efficient

resource user groups exploitation of natural resources

(water, land, soils, and forests)

3 To increase fisheries productivity To improve water quality and quantity

4 To reduce catchment related | To create cost-effective structural and
disasters non-structural measures

5 To adopt equitable use of water | To optimize water use through
resources (Water for energy, | planning and allocation (demand
production and people) prioritization and supply preference)

6 To improve the general livelihood of | To enhance capacities of the
the dependents dependents

7 To enhance resilience against | To improve knowledge base of the
climate change communities in adoption measures
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In order not to lose sight of what the planning process desired to accomplish, the KWMZ planning
team and the MCMC went through a process together to agree on the strategic objectives and
outcomes that Lower Sironko Micro-catchment plan should aim to achieve as listed in the Table
7-3 below.

Table 7-3: List of formulated strategic objectives

1 Conservation of water , soil and ecosystems

2 Sustainable and equitable use of available resources

3 Offer alternative livelihood through bankable projects

4 Enhance resilience against climate change

5 Monitoring of the hydro-meteorological information

6 Widening the knowledge base of the communities/ institutions in sustainable

natural resources exploitation

7 Improving the water quality and quantity to proliferate fish productivity in L.
Opeta and L. Bisina

8 Enhancing stakeholders’ participation in the catchment management activities

9 Identify and prioritize potential investment options
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7.3 Options and Scenarios Analysis

To achieve the vision and strategic objectives, there was need to undertake measures which
address the main issues and reverse those trends that undermine sustainable development in
Lower Muyembe Micro- catchment. These measures are referred to as options.

A range of potential options to consider in the MCMP were gathered from Stakeholder
consultations, focus group discussions, community engagements, workshops, situation analysis,
and literature review to support the identification of intervention opportunities that contribute to
the achievement of the vision, Mission and the strategic objectives. The options for the Micro-
catchment management interventions that respond to the identified issues are elaborated.
Through a scenario analysis the ideal combination of options was determined. Some actions are
already being undertaken by the development partners like WWF, SAEMs among others, local
government and other institutions to address issues like livelihood, soil erosion, and deforestation
among others.

Since many of the options can be found in the portfolio of planned or completed projects lying
with the sector departments (e.g. water for production in MWE), layouts, design criteria, and cost
and benefits should exist. However, it should be noted that there are two broad types of options;
investment or physical options and management actions. Actions might be related to construction
of infrastructures (domestic water supply network, sanitation system, storages for one or more
purposes, fish ponds, etc.) or they are referred to implementation of actions on water governance,
information systems, capacity building, etc.

Based on the situation analysis of the catchment linked to the issues and particularly in regard to
the different landscape zones, options were developed and classified under four thematic areas.
Figure 7-1 outlines the different thematic areas (1, 2, 3, and 4) linked to their respective options
and sub-options. These options are specified in this section, after which they are analyzed in the
scenarios section and then lead to interventions.
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Conservation and Sustainalh

developmnet of natural resources

1. Productive and protected
forests and woodlands

2. Productive and sustainable
rangelands

3. Protect wetlands and flood
plains

4. Restoration and stabilization
of river banks and protection
of buffer zone areas

5. Soil erosion, Landslides and
Flood management systems
and infrastructure:

6. Rejuvenation and strengthening
of management structures,
by-laws and MoUs
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Improved Access to
adequate water & sanitation
Services

1. Access to knowledge
2. Monitoring and planning

3. Management of piped
water supply systems

4. Sanitation and waste
Management

Community Livelihooods
and Socio-Economic

Development

1. Improve livestock farming:

2. Improve rain-fed farming

3. Promote micro (<0.5 ha)
and small-scale (<2 ha)
irrigation

4. Promote medium-scale
irrigation

5. Promote Water for
Production Facilities

6. Promote alternative
sources of livelihood

7. Promote Aquaculture

N

Institutional Strenqthenirh
and Capacity Development

1. Strengthening of the
Catchment Management
Organisation

2. Monitoring and evaluation
of CMP implementation

3. Integrating catchment
management in District
development plan:

4. Subcatchment, micro-
catchment and community
action planning:

5. Learning and knowledge
management:

6. Funding of the Catchment
Management Plan

Figure 7-1: Management actions and potential investment options



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 Lower Sironko Micro-
catchment and contribute to achieve the objectives.

These thematic areas relate strongly to the aspects raised in the four strategic objectives and thus
the vision and mission. The last thematic area, the “institutional strengthening and capacity
development” is overarching and cross-cutting referring to all thematic areas and their options.
Some interventions are proposed to be piloted as no-regret measures. No Regrets measures are
based on concepts and measures that can begin to be enacted without being certain about all
dimensions of future climate change. Measures are taken and strategies are thus adopted in a
precautionary sense with the aim of responding to possible negative impacts before they intensify.
Such measures are advisable for future generations, but also relevant to enhancing the living
conditions of people in the present. Typically, they cross the boundary between adaptation and
mitigation. With No Regrets strategies, the benefits of adaptation and mitigation measures
therefore continue even if the effects of climate change are not as horrific as currently anticipated.
The following interventions (Table 7-4) are suggested to be piloted as no-regret IWRM measures:

Table 7-4: List of No-Regret measures

1.1 Create awareness in conservation of protected areas (Mount Elgon National
Park)

1.2 Build the capacity on conservation methods

1.3 Build the capacity on conservation methods

1.4 Establish community managed tree nurseries, establish distribution, creation of

wood lots, live fencing and promote planting

15 Promote, provide training of trainers and enable access to information on
alternative sources of energy and promote the adoption of energy saving
practices/tools

1.6 Introduce/ promote practices that allow regeneration of natural vegetation

2.1 Support the participatory development of river banks, buffer zones and wetland
management plans and ensure the restoration and demarcation of degraded
wetlands

2.2 Facilitate the adoption and enforcement of controlled grazing in riverine areas
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3.1 Alternative livelihood activities for vulnerable communities or communities living
in hot spot areas such as wetlands
3.2 Promote 3R interventions (Recharge, Retention and Reuse) in flood prone areas

of selected sites.

4.1 Promote use of local resources in a way that minimizes losses of nutrients
biomass energy and avoids pollution

4.2 Emphasize use of renewable resources

4.3 Increase farmer’s production to produce enough for self-sufficiency and/or
income. And again sufficient returns to warrant the labor and costs involved

4.4 Promote distribution of resources and power in such a way that the basic needs
of all members of society are met and their rights to land-use, adequate capital,
technical assistance and market opportunities

4.5 Rural communities are capable of adjusting to the constantly changing
conditions for farming

5.1 Control flooding structures at the hotspot areas identified

5.2 Construct reed beds at to minimize acid mine drainage emissions into the river

5.3 Control runoff over stockpiling to reduce runoff and erosion of metal sediments
into the river

5.4 Regulate flow in the River and control siltation and transport of sediments and
boulders

5.5 Install gauging stations for both runoff and water quality monitoring
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7.3.1 Screening of the Options

Prioritization of options was instrumental derived using the Options Matrix Tool (OMT) as Multiple-
Criteria Decision-Making (MCDM). The options matrix tool (OMT) is a spreadsheet-based
decision making tool designed to help planners apply a set of decision criteria to a variety of
alternatives or strategic options.

The approach 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, environment
and economic circumstances prevailing. Options were evaluated against a defined set of criteria,
based on available information, which reflect the vision and objectives of Lower Sironko Micro-
catchment.

The development of an options matrix involved several steps, as follows:

i. Identification of options (alternatives) to be considered;
ii.  Selection of criteria that are most important for evaluating options;
ii.  Assigning weights (magnitude) to each of the criteria;
iv. Selection of minimum acceptable scores for each criterion; and
v.  Rating or evaluation of each option on the criteria using a scale
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Table 7-5: Explicit OMT for prioritizing the options

Criteria
Description Watershed Improvement | Wetland Well Mitigation/ |Income |Improved |Feasible Cost |Ease of | Capacity to|Consequences of| Sustainability Total
Protection of Water | Conservation | balanced |Adaptation |increase |food implementation |implement failure to implement Score
and Quality use of|to natural | per production (physical
Enhancement water disasters |capital per capital feasibility)
resources |and
climate
change
Weighting Low (1) [Low (1) |Low (D |Low (1)|Low (1) |Low (1)|Low (1)|Very difficult (- | Prohibitive (-5) | None/inadequate | None. Issue(s) will|Definite long-term
Medium  (3)|Medium (3)|Medium (3)|Medium |Medium Medium |Medium |3) Difficult (-2) |Very expensive|(-3) Weak (-2)|resolve  naturally|sustainability  (5)
High (5) High (5) High (5) (3) High|(3)High (5)|(3) High|(3) High|Feasible/ (-3) Expensive|Capacity to befover time (-3)|Sustainable 3
(5) (5) (5) possible (2) (-1) Reasonably|built/recruited (-|Issue(s) increase|Uncertain-it
Very feasible affordable  (3)|1) . Limited | but r.emain at same |depends (0) Short-
3) Very affordable | capacity _ Q) relatlve. scale (0) term only (-3) Most
(5) Good - available | Escalation of |unlikely (-5)
3) issue(s) (3)
Conservation (¥ v v v v v v v v v v
and
Sustainable
development
of natural
sources
Improved v v v v v v v v v v v
access to
adequate
Water and
sanitation
services
Community v v v v v v v v v
Livelihoods
and Socio-
economic
development
Institutional v v v v 4 4 v v
" Strengthening
‘5 and Capacity
S |Development
o
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7.4 Scenario Analyses

A set of assumptions about the options in place, external factors that influence their
performance, projections or forecasts of the future, and government policy affecting either
selection or performance. Thus, a scenario analysis was undertaken to assess the “behavior”
and impact of sets of options under certain expected circumstances or trends. Such analysis
aims to select or prioritize those sets of options that counter certain negative trends or
accelerate positive trends. This section introduces the scenarios, shows which trends take
place when no interventions are carried out and then describes the impact of the options at
catchment level when implemented.

By considering the various options and regrouping them, different scenarios were developed
along the four thematic areas of options leading to the achievement of the strategic objectives.
They are useful to provide a perspective on potential bankable prospects and their associated
impacts. From the analysis, four scenarios ranked highly were formulated but since option 4
for institutional strengthening and capacity development was crossing cutting, we focused on
the 3 scenarios as highlighted in Table 7-6below.

Table 7-6: Highly ranked Options to Scenarios

1 Soil and water conservation and Protection

2 Improved access to water resources through sustainable infrastructure
development

3 Enhanced productivity through sustainable intensification

7.5 Multi-criteria evaluation

The comparison and assessment of scenarios was done in the context of the multi-criteria
evaluation framework. Multi-criteria analysis (MCA) establishes preferences between
scenarios by reference to an explicit set of strategic objectives. This sets the ground for
discussion of what is better or almost as good, or not good at all basing on the objectives and
indicators set for the plan. Different Micro-catchments have different needs and thus different
prioritizes. The three scenarios were then compared using the ranked options and the
objective functions of the scenarios. It points to the fact that these are the three different ways
of meeting all the planning objectives while trying to maximize the objective function in each
case. Having compared the three scenarios (Table 7-7), SC1 emerged the highly ranked
scenario.
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Table 7-7: Comparison of the three scenarios

Screened Totals

. Scenario 1 Scenario 2 Scenario 3
for Sub-options
111 Improve tree cover in degraded hotspot areas 21 21 21
1.1.2 Regulate charcoal production and firewood use 33 33
1.1.3 Promote use of alternative sources of energy 29 29
114 Provide routine training to SCMC/MCMC, forest management, 14 14
o land care and agricultural managers
Promote collaborative rangeland management with traditional
1.2.1 A 10 10 10
rangeland management institutions and other stakeholders
1.2.2 Protect and rehabilitate rangelands 14 14
Design and pilot of individual farms according to sustainable
land and environmental management principles. Layout to
1.2.3 include contouring, drain and waterway layout and | 25 25 25
improvements, road design, runoff management, woodlot and
agroforestry planning
1.3.1 Sensitize and create awareness on the value of wetlands 23 23
13.2 Development and implementation of community based wetland 19 19 19
restoration and management costed plans
1.3.3 Restoration and Demarcation of degraded wetlands 27 27 27
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Screened Totals

: Scenario 1 Scenario 2 Scenario 3
for Sub-options

134 Develppment of community based action plans and GIS maps 16 16
at various levels

135 Formulation of the wetland management structures, by-laws 24 o4 24
and MoUs

141 Sensitize and create awareness on the value of rivers and buffer 28 o8
zones

14.2 Rapid assessments on the level of river bank degradation and 29 29 29
encroachment on buffer zones

143 Development and implementation of river bank and buffer zone o4 o4 o4
restoration plans
Formulation of river banks and buffer zone management

1.4.4 19 19
structures, by-laws and MoUs

15.1 Flood mapping and early warning systems 14 14
Development and Implementation of designs and plans for flood

15.2 control and Water harvesting structures, and biophysical | 20 20 20
structures
Formulation of flood control and Water harvesting structures,

153 and biophysical structures management committee, by-laws | 13 13
and MoUs
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Screened Totals

. Scenario 1 Scenario 2 Scenario 3
for Sub-options

Demarcate areas considered unsafe for habitation or other use
154 . : . 22 22

and warn inhabitants - Landslides
155 Restqre areas most susceptible to soil erosion and biggest 19 19 19

suppliers of sediment

Development and Implementation of a fire risk, fire control and
1.5.6 fire protection plan with controlled burning required for grazing | 6 6

and biodiversity management and implement it
16.1 Support enforcement of regulations 15 15 15
1.6.2 Regulate stone quarrying and sand mining 10 10
211 Promote capacity building 19 19 25
21.2 Support extension services 24 24 24
213 Improve knowledge management 25 25 25
221 Reinstate climate monitoring 6 6
2.2.2 Establish groundwater monitoring network plan -5 -5 -5
2.2.3 Strengthen surface water monitoring 8 8 8
224 Establish water quality monitoring 27 27 27
2.25 Establish flood monitoring 18 18 18
2.2.6 Enforce the water abstraction permit system 12 12 12
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;ﬁrgiz?:pti;gals Scenario 1 Scenario 2 Scenario 3

231 Extend and rehabilitate water supply systems 14 14 14

2.3.2 Construct new water supply systems 16 16

2.3.3 Rehabilitate and close non-functional water points 16 16

234 Improve operation and maintenance 13 13

251 Development of Water Allocation plans 25 25 25

252 Rainwater harvesting for supplemental water supply 36 36 36 36
253 Bulk Water Transfer Schemes from L. George 24 0 24 36
254 Development of Multipurpose Water Resources Infrastructure | 32 32 32 32
255 gsgizft?]wzr:mosf Water for Production Facilities: Valley tanks 34 34 34 34
2.35 Promote water harvesting for domestic use 31 31 31 31
24.1 Upscale sanitation programmes 31 31

2.4.2 Promote waste management 25 25 25

311 F)evelop and implement a plan to improve access to water for 12 12

livestock (and irrigation)

3.1.2 Improve access to pasture and rangeland management 14 14 14

3.1.3 Improve knowledge management 15 15 15

3.14 Livestock improvement programme 10 10
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Screened . Totals Scenario 1 Scenario 2 Scenario 3
for Sub-options
3.21 Promote sustainable and productive rain-fed farming 26 26 26
Improved farming practices 20 20 20
33.1 Promote micro- and small-scale irrigation 18 18 18
3.4.1 Promote medium-scale irrigation 18 18 18
351 Copq_ltlon assessment and Rehabilitation of water for production 14 14 14
facilities (Valley dams and Tanks)
352 Needs.; |dent|f|cat|o_n for . !Qcatlon and type of dams and 12 12 12
associated abstraction facilities
36.1 Prorpote alternative economic activities — Bee Kkeeping, 29 29
Horticulture
371 De\{elop a mqnual on aquaculture techniques building on 12 12
available materials
Assist farmers with rehabilitation of viable aquaculture ponds
3.7.2 . . 22 22
and in the construction of new ponds
Train and assist farmers on the appropriate fishing techniques
3.7.3 . : . 24 24
and equipment as well as the protection of breeding grounds
381 A sy.stematlc analysis of each commodity production and 16 16
handling system
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3.8.2

Harvesting at the proper maturity stage and at peak quality

Screened Totals
for Sub-options

Scenario 1

Scenario 2

Scenario 3

22

22

3.8.3

Grains should be dried in such a manner that damage to the
grain is minimized and moisture levels are lower than those
required to support mold growth during storage (usually below
13-15%)

24

24

3.84

Construction of Stores in such a way as to provide: Dry, well-
vented conditions allowing further drying in case of limited
opportunities for complete drying prior to storage;
-Protection from rain and drainage of ground water; and
-Protection from entry of rodents and birds and minimum
temperature fluctuations

14

14

3.85

Provision of the proper tools and equipment for harvesting and
training workers in their correct use should be a priority
prevention of food loss activity

14

14

3.8.6

Care must be taken to minimise physical damage that results
from impact bruises due to stacking and overfilling of bags,
abrasion or vibration bruises due to root movement against each
other

15

15

3.8.7

Improve the existing store types

15

15

4.1.1

Implementation of CMO governance system

11

11

11

11

118|Page

Lower Sironko CRAP (2025)




Screened Totals

e Scenario 1 Scenario 2 Scenario 3

4.1.2 Support and strengthen the CMC 19 19 19 19
4.1.3 Establish the CMS 12 12 12 12
4.1.4 Support and strengthen the CSF 9 9 9 9

415 Establish and support the CTC 11 11 11 11
4.2.1 CRAP review 12 12 12 12
4.2.2 Policy development 14 14 14 14
4.3.1 Prepare districts for CMP implementation 14 14 14 14
4.3.2 Cross-sectoral district operations 8 8 8 8

43.3 Guide development partners 9 9 9 9

44.1 Sub-catchment management 17 17 17 17
4.4.2 Micro-catchment management 19 19 19 19
45.1 Awareness raising on CBWRM and CRAP 16 16 16 16
45.2 Capacity building 12 12 12 12
45.3 General stakeholder learning 14 14 14 14
454 Knowledge management 17 17 17 17
46.1 Proposal and partnership development 14 14 14 14
46.2 Innovation fund (basket fund) 7 7 7 7
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Screened Totals

. Scenario 1 Scenario 2 Scenario 3
for Sub-options
Total 1214 959 652
Rank 1 2 3
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8 CONSENSUS CATCHMENT PLANS

8.1 List of identified, confirmed and quantified priority catchment management
investments

Following careful evaluation of the potential options, a preliminary or conceptual design of
each option to determine its main specification and characteristics was also prepared. As
adopted from the guidelines, small scale and repetitive infrastructure would use standard
layouts and designs adapted to each circumstance. The purpose is to enable a preliminary
estimate of its costs including operation, maintenance and construction cost. The design
specifications include its operating characteristics i.e (flow rate, volume, time pattern, energy
use) and outputs (area or number of people served, production, etc.).

The operating characteristics and outputs were then used to estimate the economic benefits
of implementing the potential options. The modality of operation and maintenance are
specified including who will have this responsibility and what measures and actions need to
be undertaken to ensure these critical responsibilities are fulfilled (legal requirements, training,
funding, etc.)

The Catchment Implementation Plan is composed by a series of proposed investment and
management actions. The definition of investment and management actions prioritization is
based on activities related to stakeholders’ consultation, identification of issues and
opportunities, review of institutional arrangements, policies, and financing mechanism, etc.
that are illustrated in the previous paragraphs. This activity leads to identify recommendations
for preparing the ground for implementation of the CRAP and timing.

In the Catchment Implementation Plan development of cost and schedule of each action was
done by the preliminary cost estimation of each action and the scheduling of the cash flows
for each action item. The overall cost for each action is provided both in US dollars ($) and
shillings (UGX). It has been considered that 1 US $ is about 3,650 UGX. Estimated investment
costs were based on a rate of 1US$ per cubic meter of water volume stored.

Identified catchment management and investment actions include;

Table 8-1:ldentified issues in the micro-catchment

1. |Infrastructure Breakdown |Nalugugu bridge,| o The Government and district should
Lulena- Bukiise construct all weather bridges in these
bridge, areas.

Buwanyanga- o Use of community leaders to identify
Sironko TC bridge, the most critical bridges that connect
Bulukuya-Kibira any parishesl/villages

bridge

2. |Poor Water quality All  parishes and o Use of water guards on community
villages bore holes and protected springs.
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o Government through the Ministry of
water to extend piped water system
in these areas.

o Community sensitization programs
and WASH activities.

3. |Flooding

All  parishes and
villages

o Adopt water harvesting methods.

o The Government through the
Ministry of Water and Environment
to support in construction of flood
control structures.

4. |Poor farming Methods

All  parishes and
villages

Community sensitization programmes on
the use the proper and scientific farming
methods.

5. |Land Fragmentations

All parishes/villages

Community sensitisations on the effects of
land fragmentation.

6. |Use of fertilisers

All parishes/villages

Advocating for use of manure through
regular senistisations.

7. |Intense farming on slopes

All parishes/villages

Applying soil erosion control methods on
slopes like terracing, contour ploughing

8. |Poor waste management

Buwanyanga,
Sironko T/C

Community sensitization on localized
waste management methods

8.2 Investment Plan

This section presents a summary of the investment plan (Table 8-2) which insightfully
describes the scale of micro-catchment issues, interventions, allocation of costs, time frame
of implementation, thematic area, ranking in priority of implementation, and stage of
implementation. A detailed investment plan is attached in Annex C. The Sironko DDP (2025-
2030) outlines clearly the budgetary allocation as regards restoration of the ecosystem for
environment and climate change mitigation.

Table 8-2: Summary Investment Plan in different micro-catchments

1 Lower Sironko | Sironko

Sub- | R. Sironko, R. Kiluluma, R. | 2,000,960.69

catchment Sonoli
Buwasa, Sironko T/C,
Bukiise, Bukiyi,)

(Nalusala, Buyobo,
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TOTAL (USD) 2,000,960.69

8.3 Pre-Feasibility studies for identified priority investments

The pre-feasibility assessments are designed to guide decision makers as to whether the
project is sound on technical, economic, social and environmental grounds. Further, the
assessment considers the existing policy, legal and regulatory environment in which the
project would be grounded, and gives a high-level overview of the institutions and other
stakeholders — with a view to setting out an initial assessment of project implementation
(including financing options). These are laid out in the following approach.

8.3.1 Project Data

Project Name Catchment Bankable Projects

Location Lower Sironko Micro-catchment

Number of Beneficiaries |100,000 people (2035)

Estimated Cost USD 35,000,000

Time frame Short Term (1-3 years, Medium Term (3-5 years), Long Term (5-

10 years)
= Sironko District Local Government
= Ministry of Water and Environment
= Ministry of Tourism, Wild life and Antiquities
Source of funds = Ministry of works and Transport
= The thirteen sub-counties and one TC within the micro-
catchment

= The Office of the Prime minister. (OPM)

Land, Unskilled labour, materials, maintenance, monitoring and

Community contribution i
y Evaluation

AfDB, World Bank, GoU, GEF, UK Department for International

Development partners .
P P Development (DFID), and private sector
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8.3.2 Project Description

From the assessment, a number of interventions are proposed as listed below. This was based
on a number of parameters envisaged in the forecasted peak flows, Micro-catchment
harvestable yield, soil loss rate, and sediment yield and also ear marked in Sironko proposed
DDP (2025-2030).

A. Contour bunds

Stone lines along the contour lines are the simplest form of contour water harvesting system.
Construction includes a shallow foundation trench of 15 cm made along the natural contour
with larger stones on the downslope side of the trench and smaller stones are used to build
the rest of the bund.

Contour bunds are small structures that control erosion, improve infiltration and improve crop
yields. The bunds are usually built on hillsides along contours (see Figure 8-1). Contour bunds
reduce the speed of run-off, which allows the water to infiltrate, thus improving the soll
moisture. Contour bunds come in various designs: stone bunds, soil bunds, tied ridges and
stone face bunds.

Figure 8-1: Contour stone bunds

(Ll Le [T ls UV ]I Because of the high runoff velocities and therefore increased
probability of soil erosion in areas with steep slopes, contour bunds are suitable for use in both
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the high altitude AEZ and southern and western tall grassland AEZ. However, bunds can also
be applied on low slopes, such as in the pastoral arid to semi-arid AEZ, although provision
must be made to avoid livestock damaging the structures. Contour bunds are usually
implemented on slopes below 15 percent and above 3 percent, preferably on well-drained
soils.

L IR ST RINERICIRENIER By intercepting and holding runoff the bund increases

water infiltration in the soil, improving soil moisture and, to a limited extent, replenishing
shallow ground water. Soil bunds are very effective in diminishing erosion in the farm and in
trapping suspended sediments. The fertile sediments accumulate behind the bund, which after
some seasons creates a highly fertile bench.

Contour bunds are valued for their importance in trapping water in
the solil profile, which increases levels of rain-fed production. Furthermore, contour bunds are
very valuable for catchment restoration activities, for which they provide considerable
environmental services by reducing the risk of soil erosion and increased water infiltration.
Farmers have the capacity to manage and maintain contour bunds themselves, but would
benefit from training to improve their skills. Constructing and maintaining contour bunds is
labour intensive, and because women constitute the biggest labour in agriculture, this
technology is likely to substantially increase the workload of women.

MOl NG OIVAER I IfIEIY: The augmented soil moisture content and accumulated

sediments immediately above the soil bunds lead to higher production in comparison to non-
bunded fields. Bunds are commonly strengthened with edible grasses or bushes, such as
pigeon pea, which provide a way to diversify farm production.

B. Bench terraces

Alternating series of ‘shelves’ and ‘risers’ characterize bench terraces (Figure 8-2). They are
usually developed on relatively steep slopes (15-55 percent) with deep soils that allow this
type of landscaping. The alternating flat surfaces are capable of stopping runoff and increasing
water stored in the soil profile. In bench terraces the riser is often reinforced with stones and/or
vegetation cover. When the shelf is made slightly inward sloping, water storage increases and
soil protection is improved. In arid areas, conservation bench terraces are preferred. In such
cases, the distance between terraces is increased and a portion of the sloping land is left to
act as catchment area. The runoff generated by the catchment area will nourish the plants
placed immediately above the riser wall. This design increases the amount of water available
for the plants and reduces erosion.

Ideal climatic conditions for the implementation of bench terraces
are annual rainfall of 600 mm, depth of soils of 80 cm, high soil permeability, and a maximum
slope of 40 percent (embankment consolidated with stones). This type of technique works well
on slopes with consolidated and permeable soils. It should never be used on impermeable
and friable soils (schist and marl) where risks of landslides are high. Mediterranean bench
terraces (with low walls) are found throughout wetter areas, but in arid and semi-arid areas
only near springs and seasonal riverbeds.
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Riser, protected
with stones

Terrace |

Shelf, cultivated
area

To limit runoff

| Tilted terrace |

To conserve water

Figure 8-2: Bench terrace to limit run-off (top) and bench terrace with back sloping bench to increase

water retention time (bottom)
Bench terraces reduce water erosion across the
slope, reduce river peak flows and siltation of dams. By reducing runoff, these structures are
more effective in controlling gully erosion as continuous banquettes that could overflow. In
addition, bench terraces promote accumulation of organic matter and nutrients in the soil.
They improve soil productivity through the capture and retention of organic particles
transported by water.

Generally, the implementation of a terrace requires 350 - 1500 days
of work per hectare depending on the type of wall (earth or stone) and the slope. Regarding
the maintenance capacity, because bench terraces are a traditional technique with high added
value (the soil becomes more profitable in time), farmers have guarded a know-how from
generation to generation. However, for terraces requiring a higher investment, farmers may
rely on external labour where it is not available within the family. To maintain the efficiency of
terraces, regular maintenance of the low wall, especially after each major storm, is required.

Improving land productivity is a motivating factor for the
implementation of these structures, particularly in semi-arid areas and on steep slopes (that
would otherwise be uncultivated due to water erosion). Organic manure and mineral
supplements are applied on bench terraces to sustain the production, which helps to produce
vegetables in rotation with grain and fodder. Irrigation, vegetable gardens and fruit plantations
ensure high profitability of this technology
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Figure 8-3: Bench terraces

C. Check dams

A check dam is a small temporary or permanent barrier constructed of rock, gravel bags,
placed across a gully, channel or drainage to lower the speed of flows from storm events.
Check dams are built using rocks arranged in sequence such that the base of the previous
dam is at the same height as the top of the second dam. Stones with a diameter of 10-35 cm
are suitable, easily maneuvered by a single person, but large enough not to be dislodged by
flowing water. Shale and sandstone should be avoided as they wear away easily. Permanent
check dams are built with stones, bricks and cement. Rock check dams should have a
notched, “V” or “U” shape with the center portion at least 15 cm lower than the sides to prevent
normal runoff from going around the dam, and eroding the sides of the channel. The check
dam height is often about % of the base width.

e o ikl
Check dams
built with
stones across

Gullies

Figure 8-4: Check dams
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Flood Control and Water harvesting Structures
D. Cutoff drains and Percolation pits

Cut off drains are diversion canals that are used to divert run off into the garden. Percolation
pits on the other hand are small pits that collect water from cut off drains and drain it into the
soils. They are suitable for low lying areas with high levels of ruin-off. During heavy rains the
second nature of many roads becomes apparent: they intercept surface runoff and generate
streams on their relatively compact surfaces. The location of the road in relation to contour
lines, the height of the embankment, the longitudinal and lateral slope of the road, the surface
material and the under drainage are all important factors in determining how much runoff is
generated from a road and hence how water can be retained. Rainwater can be harvested
from the road surface (depending on the type e.g. tarmac, gravel, etc.), whereby the road
drainage can be used to convey the water for storage or recharge (see Figure 8-5).

Cut-off drains will consist of a trench of dimensions of 0.6 m width and 0.3 m depth in areas
with low runoff while depth increases to 0.45 m where runoff is high with varying length
according to location preference on the land. The percolation pit is constructed with
dimensions of 0.6 m diameter and 0.3 m depth in areas with low runoff while 0.9 m diameter
and 0.6 m width in high rainfall areas.

5

Figure 8-5: Cut-off drains and percolation pits

The technique is very suitable for arid and semi-arid areas where
water productivity should be maximized, but also for other areas if combined with reservoirs
(to store water for small-scale irrigation) or if the water is infiltrated into the ground to improve
soil moisture and replenish ground water. The numerous opportunities in terms of roads
spread across the country make water harvesting from roads attractive in all AEZs.
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L e IR ST eI E IR ER Y Water from roads can either be used to improve soll

moisture, or stored in reservoirs and used for various purposes. When water from roads is
stored in the permeable reservoirs it can slowly infiltrate into deeper layers of soil, therefore
replenishing (shallow) ground water aquifers. Because of the large volumes of water that can
be potentially collected per kilometer of road, there is a high chance to harvest and store that
water in a reservoir. Road water harvesting also helps in decreasing soil erosion that
commonly occurs along drains and below road culverts.

E. Contour retention ditches/ trenches

Retention ditches are designed to trap and retain incoming runoff and hold it until it infiltrates
into the ground. Retention ditches are to be of 0.6 m width, 0.6 m depth and length of 10 m. A
tie bud is usually placed every after 10m length to allow free movement of water from one
trench to another. This reduces pressure on the embankments which may cause them to
collapse. Spacing interval depends on the slope steepness which ranges from 4 to 20m, but
it can be on an average standard of 15m

Figure 8-6: Retention ditches

F. Water harvesting tanks

Water harvested by managing, controlling and making use of rainwater in-situ or within the
vicinity of rainfall is termed as rainwater harvesting. Rainwater harvesting, a tank size of
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10,000L and 5,000L have been considered given the low population count in the area. It will
have a tank stand of 1.2m high with a diameter of 1.3m. If need be, it will have a protective
surrounding to help protect the tank from excessive water pressures.

Rain
water/roof
WHT

Figure 8-7: Rain water harvesting tank

Run-off harvesting tanks

In this method of collecting rainwater for irrigation, water flowing along the ground during the
rains will be collected to a tank below the surface of the ground. The tank is constructed using
bricks, which are coated with cement. During storage, it is important to incorporate efficient
and effective water conservation methods by reducing evaporation and also by adopting
efficient irrigation techniques. It is a very ‘easy to adopt’ technology proven with many
communities in the country that if used properly can be very profitable.

Selecting a location for the construction of a water harvesting tank

v

SN NE RN NN

Collection area

The number of users

Water usage patterns

Observe the direction of the surface flow of rainwater in the land.

Proximity to large trees.

Climatic conditions

The tank should be close to the area of cultivation to ensure ease of irrigation.

The tank should not be in close proximity to the house or to paths /roadways as it is
possible for children and even negligent adults to fall in. As an additional security
measure, construct a fence around the tank.

The opening of the tank should be to the direction of the flow of rainfall. It is not advisable
to obstruct patterns of natural flow of water as there is a possibility of mud and other
waste getting into the tank. (The mud filters function only when the water flows directly
through them)

Design and Construction: For Runoff harvesting, a typical tank of 4 m by 3 m of depth 3m is
to be established and will vary in size according to site. It will have a sedimentation tank (2 m
diameter and Depth 0.6 m) that will help check the silt in the run off prior to entering the tank.
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Rainwater
harvesting tank

Runoff
_~ harvestin
g tank

Runoff WHT |

Figure 8-8: Run off water harvesting tank
Classification of Interventions

These interventions suggested have a beneficial role they will play in the reduction of soil and
water loss in the downstream areas of the catchment and agricultural landscapes. Additional
site specific interventions were proposed during the Stakeholder Consultations and
community engagements and a list of prioritized interventions was developed. Interventions
have been sub-divided into four different groups i.e. floodwater harvesting (Flood WH), Macro-
catchment Water Harvesting (Macro WH), Micro-catchment Water Harvesting, and Rooftop
Water Harvesting (Rooftop WH) as illustrated Figure 8-9 below.

WATER HARVESTING H

FOR AGRICULTURE
MICROCATCHMENT WH [ MACROCATCHMENT WH m
Roofiop & Courtyard ‘. Long - Slopes :
Systems On-Farm Systems H Water Harvestirig l Floodwaler Harvesting H
-

1] : | !

Rooftop Systam ! Small Runoff Basin E Hillside Conduit Eysten'll Jessour Systam

Figure 8-9: Overview of the most likely interventions
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Pits and basins:

Flood recession farming; Water storage in soil:
inland valleys; ~ hillside rurioff { condut, ~ small plaating pits: e.g.
Floodwater diversion, = foothill reclamation: e.g. zai'l tassa,
off-streambed: limans, — micro-basins: e.q. negarims,
— ‘spate irigation, ~ lamye semi-circutar or meskats, small semi-circular
~ floodwater spreading bunds; Arapezoidal bunds, bunds, eyebrow teraces,

- road runof, mechanised Vallerani basins;

- cutoff drains (redurection of

Water storage facilities:

‘Surface storage:

- uahmi depressions,

= ponds and pans,

~ excavated ponds {e.q. hadfirs),
= cujtivated reservoirs / tanks,

- MMM
TS recharga
e = surface dams. small earthand  Semi-circudar bunds
Floodwater harvesting within 5100 dams, check dams, rack
stream bed: catchment masanry dams; aoss-sla?e budets
—eiverbed / wadi and gully rec- = vegetative s!npsnd e
lamation: e.g. fessowr, tabias, Subsurface storage; = contoy rbunds 3 s,
“warping” dams, ~ subsurface, pemp)mm — tied ridges,
— permeable rodk dams sand dams; - stone lires and bunts,
- suh&utﬁmrsmmcsﬁems: — contour bench teraces (eg.
fanya ped,

Riverbed reclamation

Recharge f njection well

Other interventions shall include
a) Sand bags
b) Mulching
c) Agroforestry
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Roofs

Courtyards:

~ including surfaces of rock,
compacted earth, sealed or
paved surfages,

~ plastic sheets, conugated aon

Courtysrd WH combined with
rooftop WH



Multi-Criteria Analysis

Prioritization of options/ structures/ interventions was instrumental and was derived using the
MULTIPOL method as Multiple-Criteria Decision-Making (MCDM). The approach provides a
mechanism for the screening of structures by the selection of weights against geographical
suitability, technical and environmental suitability, social-economic suitability, agricultural
productivity and profitability impact screening criteria. Options were evaluated against a
defined set of criteria, based on available information, which reflect the purpose of the
assignment. A score of between 0 and 5 was assigned to each indicator, where 0 represented
unsatisfactory and 5 represented fully satisfied. The final scores assigned to the criteria for
each technique represent the mean of scores given for each of the indicators within that

criterion.

The development of an options matrix involved several steps, as follows:

*Selection of WH techniques to evaluate with the MCA

= Definition of evaluation criteria and weights

each criterion

= Selection of evaluation indicators and sub indicators for

«Evaluation of actions

*Integration of scores

*Ranking of WH technologies

Figure 8-10: Steps of Multi-criteria analysis (MCA)

Table 8-3: Criteria and associated indicators used in the MCA

Criteria Indicators

Description

Agro-ecological

Geographical suitability Zones (AEZ)

Intervention potentially applicable in a
wider variety of AEZ within a given
catchment received a higher score

_ _ Storage type
Technical and environmental

suitability

A measure of the potential of each
intervention to increase the water
buffer at landscape scale. i.e its
contribution to the hydrological cycle

Storage capacity

A measure of the volumes of water
that can be stored by a specific
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Criteria

Socio-economic suitability

Agricultural productivity and
profitability impact
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Indicators

Sediment  trapping

efficiency

Water and soil quality

Multiple uses of water

Costs

Management
maintenance
capacity

Gender

Productivity

Diversification

and

Description

intervention. It applies only to water
storage in open or closed reservoirs

A measure of the amount of trapped
sediment that can be stored by a
specific intervention.

A measure of the positive impacts of
each intervention on water and soil
properties (Physical, chemical,
biological) and against soil erosion

A measures of the use of water stored
by a certain intervention. Technigues
that contribute to more uses received
a higher score

Consider investment, operation and
maintenance costs (often expressed
in labour requirements) for each
technique and attaches a lower value
to those techniques having higher
costs

Provide information on the availability
of local expertise and capacity to
maintain and manage the intervention

A qualitative assessment of the
implications of the different
intervention for both men and woman.
For instance, techniques that increase
workload of women or favour men
more than women score lower

A measure of the quantitative increase
in crop yields compared to control
(same crop without the adoption of the
intervention)

A measure of the extent to which
agricultural  production can be
diversified (also introducing higher
value crops) thanks to the adoption of
the technique



Criteria Indicators Description

Inform on the relation between
revenue obtained or anticipated by the
farmer (long-term) and the resources
deployed to obtain the revenue

Profitability

Evaluation criteria were pre-selected and weighted on the basis of the level of importance in
determining the suitability of interventions according to literature review. The four criteria and
their associated weights are presented in Figure 8-11. Greater weight is given to the
agricultural productivity in the calculation of the overall performance of each technique.

CRITERIA WEIGHTING

+" Geographical 10
suitability

+" Technical and
environmental 30
suitability

+" Socio-economic
suitability

" Agricultural
productivity
and profitability 40
impact

20

Figure 8-11: Criteria used for evaluation

The MCA evaluated the 30 most common and effective water harvesting, flood control and
biophysical structures in the assessed potential areas, as outlined below. Performance of the
structures was found to range from 54% to 90%, 19 structures scored above 70%. The
standard deviation of criteria scores varied greatly between techniques. The top 14 performing
interventions (i.e. above 80%) (Spate irrigation, Floodwater spreading bunds, Road runoff,
gully plugging, cut-off drains, Ponds and Pans, Excavated retention ponds, surface dams,
Subsurface percolation and sand dams, Subsurface reservoirs cisterns, contour bunds,
contour bench terraces, rain water tanks, and surfaces of rock) and their associated scores
are shown in Table 8-4. Flood control, water harvesting and biophysical structure measures
are commonly coupled with agronomic and forestry practices such as planting trees, managing
soil fertility and enhancing soil water infiltration and retention capacity.
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All proposed measures can be used as stand-alone measures, but to create an improved
water buffer they work at best when integrated with each other with high density and at
landscape scale. Such an approach, known as 3R® solutions, can be applied in diverse
environments in hilly areas but also in flat flood plains.

Table 8-4: MCA results for top performing structures

Criteria* Weighted
Structure Performance
A B C D Score
Floodwater spreading bunds 3.67 425 |4.30 |4.33 |84.70
Road runoff: diversion channels 3.33 | 3.67 |4.70 | 4.33 |82.13
Gully plugging 433 | 4.17 |4.75 | 4.00 | 84.67
Cut-off drains 3.67 | 392 |4.70 |4.33 |84.30
Ponds for ground water recharge 400 | 4.17 |4.40 | 4.67 |64.07

Surface dams: Small earth and stone
dams, check dams, rock catchment | 4.00 | 4.08 440 | 4.33 | 84.77
masonry dams

Subsurface percolation and sand dams 467 |4.33 |4.80 |4.33 |89.20

Subsurface reservoirs cisterns 433 | 358 |4.30 |4.67 |84.70
Contour bunds and ridges 467 |4.25 |355 |5.00 |89.03
Contour bench terraces: Fanya juu 1.67 450 |3.20 |4.67 | 80.47
Tanks, reservoirs and cisterns 400 |3.25 |4.60 |5.00 |85.90
Surfaces of rock 400 |3.33 |4.40 |4.33 |80.27

*A — Geographical suitability, B — Technical and environmental suitability, C — Socio-economic
suitability, D — Agricultural suitability and profitability impact

Measures such as excavated retention ponds, contour bunds and ridges emerged as the
strongest technologies in the MCA, scoring consistently high across all four criteria. These
measures have great scope in flood control and providing supplementary water for domestic
and agricultural production in the catchment during the dry season, as well as during the
common dry spells in the wet season. Nevertheless, in accordance with the 3R approach
outlined previously, it is advised to combine these measures in a system together with
techniques that favour soil moisture retention, soil fertility and plant health. Consequently,
measures such as contour bunds and bench terraces, which also performed well in the MCA,
can enrich the farming system and help to increase rain-fed production. The use of mulching

3 3R stands for "Recharge, Retention and Reuse" of groundwater and rainwater. 3R is an
initiative of four Dutch entities (RAIN, Acacia Water, MetaMeta and Aqua for all) that
emphasizes the benefit of collecting water, extending the chain of water use and reusing water
as much as possible within a catchment. More information can be found at:
http://bebuffered.com/
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as part of a landscape wide WH system would also be beneficial and enable further increase
in soil moisture storage.

Table 8-5: Sustainable land and environmental management implementation costs

Floodwater spreading bunds per ha 185 4 740.00
Road runoff: Diversion Channels 90 10 900.00
Gully plugging 98 5 490.00
Cut-off drains 50 10 500.00
Ponds for groundwater recharge 64.07 4 256.28

Surface dams: Small earth and stone dams,
check dams, rock catchment masonry dams | 500 15 7,500.00
($/m? storage)

Subsurface percolation and sand dams ($/m?®

storage) 17.2 ) 34.40
Subsurface reservoirs cisterns per m* 440 2 880.00
Contour bunds and ridges per HA 75 30 2,250.00
Contour bench terraces: Fanya juu per HA 465 30 13,950.00
Tanks, reservoirs and cisterns ($/m? storage) 230 15 3,450.00
Surfaces of rock ($/m3/d) 350 1 350.00
Total Cost 31,300.68

Responsible management of planted forests consists of interactions with local communities,
agriculture, animal husbandry, indigenous forest and agroforestry land uses. Engagement with
involved stakeholders (e.g. local community) in planning, managing, monitoring and use of the
forests, allows to avoid conflicts on land use and educate them to sustainable exploitation of
forests.

Charcoal burning and wood fuel, the main source of energy for both rural and urban people,
is an uncontrolled practice in Lower Muyembe Micro-catchment with the consequent
deforestation and destruction of natural ecosystems.

Measures to be implemented in MCMP include:

= Establish a team responsible for forest protection and management;
= Develop an integrated decision — making and multi stakeholder approach to avoid land
use conflicts;
» Train stakeholders on forest, soil and water conservation;
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» Train stakeholders on the renewable energy resources e.g. biomass and hydro energy,
including promotion of plantation of forests for biomass production in order to avoid
that charcoal is produced from indiscriminate tree cutting;

= Establish a program aimed to restoring lost woodland and to ensure the maintenance
of environmental sustainability and forest health (e.g. adoption of integrated pest
management approach, control the diseases, reduction of incidence and impact of
invasive species).

Table 8-6: Investment Costs for Agro-forestry

Procure
Planting 12000 12,000 Seedlings | 10 120,000
of trees in | All the four | seedlings

degraded | sub-counties
areas Plant 4 tree

nurseries

4 beds 1,000 | 4,000

TOTAL 124,000

Maintenance cost shall be covered by the land owner. It is assumed that the trees shall require
extensive maintenance for one year after which the cost will decrease considerably. The
maintenance cost estimated here covers one year and include 1% and 2" weeding just around
the tree and other miscellaneous costs that might arise.

Bank protection structures represent a widespread typology of hydraulic works along the river
course. Their construction is usually planned along torrent stretches with bank erosive
problems that can produce instability conditions both on natural, artificial banks and on steep
slopes. Strong protective structures like gabion walls (Photo 8-1) are usually put in practice
for straightening works or planimetrical modification of the river course, or in combination with
other hydraulic structures (bridges, dams, etc). In many cases, the construction of strong bank
protection structures is required to stabilize landslides. Construction of this kind of
interventions causes a substantial modification of the natural aspect of river banks with the
partial or complete destruction of the ecological conditions and the reduction of the biological
diversification of the riparian habitats.
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Photo 8-1: Gabion walls used to stablise the river and protect the banks

Demarcations on rivers

Table 8-7: Investment costs for River bank protection and stabilisation

S:rlli;r;itation of buffer ha 400 3,600
Recourse of river km 35,714 | 72,428
River pegging km 250 2,250
Put in place woodlots Ha 3,372 16,860
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Plant riparian

vegetation, 150 km (4 m | 40 Ha 867 34,680

wide)

Procure seedlings 16,000 | seedlings | 0.1 1,600
TOTAL 187,539

Solid waste management

Within Lower Sironko micro-catchment, many rural areas do not have universal access to
basic infrastructure services, including those related to solid waste management. From the
situational analysis, majority rely on dig a hole (56.3%), burning (27.8%), communal dump
(10.2%), and backyard (5.3%) for waste disposal. Consequently, the analysis results revealed
that generation of solid waste in these rural communities reaches 0.5 kg/person/day. Organic
matter represents 56 % of domestic solid waste generation and is mainly reused to feed
animals. Inorganic solid waste (44 %) is either reused, burned or inadequately dumped in
open sites. Based on these data, the annual production of solid waste is 437 tons per year in
these communities. Since infrastructure services are virtually non-existent in this rural context,
even this amount of solid waste may have a serious environmental impact, with negative
effects on the population's health, particularly in terms of hazardous waste.

Investment Costs

The proposed solid waste management system investment costs have been estimated and
summarised as below;

Table 8-8: Summary of solid waste management capital investment costs

Periodic Sensitization
Software Programme on Solid Waste | Item 1,000 1 1,000
Management
Litter Bins No. 5,000 6 30,000
N SKip Loarers No. |50,000 |1 50,000
Transportation
Skip loader Truck No. 50,000 |2 100,000
Fencing m 10 4,000 40,000
DisposallSite Shovel No. 20 100 2,000
Landfill Site (Purchase of Acres | 3,000 20 60,000
land) and construction
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Zonal Offices No. 5,000 5,000
Admlnlgtratlon and Disposal Site Office No. 5,000 5,000
Supervision

Supervision Vehicles No. 14,000 28,000
Design, Detailed Design Item | 11,000 11,000
Construction and
Supervision COﬂStl’leC.tlon and ltem 37.000 37.000
Consultancy Cost | Supervision
Total Cost 369,000

The main technology options used for water supply improvements in rural areas in Uganda
include deep boreholes (44%), shallow wells (24%), and protected springs (21%). Others
include tap stands/ kiosks of piped schemes and rainwater harvesting tanks (11%). As of June
2018, the national safe water coverage in rural areas was estimated at 70%. There was no
change in coverage from that of June 2017. Out of the 57,974 rural villages in Uganda, 38,183
(66%) of the villages had valid water sources as of June 2018 (MWE, Sector Performance
Report 2018).

The Rural Water Supply sub-sector is defined to include all those areas under the jurisdiction
of District Local Councils and Rural Growth Centres, but excluding those urban areas
governed by Town Boards, Town Councils, Municipalities and Cities. In practice this means
that rural water supply covers those communities and villages with populations up to 1,500
and Rural Growth Centres (RGCs) with populations between 1,500 and 5,000.

Rural Water Supply and Sanitation Services

Vision 2040 goal is to have 100 percent of the population with access to safe piped water by
2040. The Second National Development Plan (NDP Il 2015/16-2019/20) targets to increase
access to safe water from 65 percent to 79 percent in rural areas by 2020. As of the 2018
Water and Environment Sector Performance Report (MWE 2018), national safe water
coverage for rural areas was estimated at 70%. Access to basic rural sanitation reduced to
79% in 2018 from 80% by June 2017. The functionality for rural water supplies remained the
same (85%) as previous year 2017.

Fortunately, the Strategic Sector Investment Plan (SSIP 2018-2030) sets the investment
priorities for the sector for the period between 2018 and 2030. The SSIP focuses on five areas
of; village water supply, functional rural water sources, improved drinking water, safely
managed drinking water and cost per capita. Over the next five years within which this project
is expected to be completed and commissioned i.e. 2019/2020 to 2023/24, the targets for the
above five priority areas up to 2024 for a moderately low funding are; village water supply
(100%), functional rural water sources (95%), improved drinking water (84%), safely managed
drinking water (13%) and cost per capita ($65).
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The Water and Environment Sector will prioritize increasing access to safe water, increasing
sanitation and hygiene levels and increasing functionality of water supply systems, incorporate
gender analysis, implement water resources management reforms and promote catchment-
based integrated water resources management.

The sector targets to increase water supply coverage in rural areas from 70% in June 2018 to
84% by June 2024 by ensuring that at least each village has a clean and safe water source;
and by ensuring functionality and effective use of the water supply systems to at least 95%
(SSIP 2018-2030). Safely managed drinking water will not be achieved even with moderately
high funding to the sector. In a bid to increase safe water coverage, the sector intends to adopt
a policy shift from the use of point water sources to introducing piped water supply systems in
the medium and long term, which is expected to be sustainable and will address water needs
for both rural and urban areas. This policy shift will include:

= Development of large gravity-fed piped water supply schemes with river-based
sources in mountainous regions to serve large areas across district boundaries, or
motorized piped water schemes from surface water sources such as lakes and rivers
to supply the underserved communities in rural areas;

= Promotion of integrated rainwater harvesting intended to cover water needs for human
consumption, small cottage agricultural processing industries, small scale irrigation
and water for livestock at household level; surface runoff harvesting using dams will
also provide water for rural areas;

= Development of solar-powered mini-piped water schemes to supply more persons that
otherwise would be served using point sources with hand pumps.

= Promotion of appropriate technologies by undertaking action research and
development to identify suitable water supply and sanitation technologies for specific
areas. The appropriate technologies are not limited to low cost technology but cover
all service levels.

Priorities for Rural Water and Sanitation

The National Development Plan Il (NDP II) is the current running plan and development
framework of Uganda, derived from Uganda’s vision 2040. The NDP Il has 4 development
objectives among which objective number 3 is to “Enhance Human Capital Development”
under which development indicator number 10 the safe water coverage baseline and targets
are defined. The NDP Il envisions that safe water coverage in rural areas should reach 79%
by 2020 and eventually to 100% by 2040 as envisaged by vision 2040.

Relatedly, Uganda’s Strategic Investment Plan for the Water and Environment Sector (2018-
2030) has the strategies and objectives projected to 2030 (see Table 8-9 below) and derived
from Vision 2040 and the foregoing NDP 1l (2015/16 — 2019/2020).

Table 8-9: Rural Water Supply and Sanitation Objectives and Strategies as in SSIP

Objective Strategies

Objective 1: Strategy 1:

By 2030, access to safe and | Construct, operate and maintain appropriate and
affordable water supply in rural areas | climate change resilient community water supply
has increased 100%, in order to | systems in rural areas.

142 |Page
Lower Sironko CRAP (2025)



progressively fast track achievement | Strategy 2:

of coverage for all including men and Improve functionality, sustainability and resilience

women. of water supply systems in rural areas to provide
safe water all-year-round and reduce the number of
people suffering from safe water scarcity.

Objective 2: Strategy 1.

By 2030, access to improved | Promote improved sanitation and hygiene practices
sanitation has increased to 100% for | in households, communities and rural growth
households in rural areas, paying | centres in order to reduce the number of deaths and
special attention to the needs of | illnesses related to poor sanitation.
women and girls and those in
vulnerable situations.

Much rural travel across takes place on local paths, tracks and village roads. These provide
essential access to water, firewood, farm plots and the classified road network. Communities
and/or local government are generally responsible for this network of paths and tracks. One
of the main problems they face is in providing effective water crossings. Particularly during a
flood event in the wet season, the lack of an adequate crossing can prevent access to services,
or detours of many km or taking risks, especially by women and children, on an unsafe
crossing.

To provide safe and sustainable crossings, those providing technical assistance to local
government and communities need simple, easily applied guidelines on the selection and
construction of effective water crossings. A manual, ‘Construction and Improvement of
Footpaths and Tracks’, contains information on simple water crossings and an introductory
chapter on footbridges but within the context of the manual it was not possible to provide the
comprehensive guidelines needed for selecting and constructing footbridge designs for
specific applications.

Before beginning the selection process, it was necessary to confirm that a footbridge is the
best investment option for the water crossing. Other options include:

- For shallow crossings, simple stepping stones may be adequate
- For narrow crossings, a culvert may be a better option
- For wide crossings, a ferry may be the most practical option

- For low pedestrian traffic, a cable way may be the cheapest option

Installation of a footbridge is usually a considerable undertaking, particularly for communities,
and it is essential to make sure that it is really needed and is a top priority and commitment
for the communities involved.

A site survey was undertaken to decide on the alignment of the footbridge and determine its
specifications in terms of span (length between supports) and the traffic to be carried. Detailed
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construction and installation guidelines will be provided at feasibility stage on a number of
options that are considered the most appropriate. The information is presented largely through
pictorial sketches with brief notes of explanation.

The types of designs included are:
a) Bamboo bridges
b) Timber log and timber pole bridges

c) Sawn timber, beam and truss types — glue-laminated designs are also briefly described
but are not considered appropriate for this manual

d) Steel beam and truss types
e) Reinforced concrete footbridges

f) Suspended and Suspension bridges.

The choice of location will try to minimise the cost of the footbridge and the work involved in
installing it and maximise the benefits to the communities that will use it. The selection process
considers the overall installation covering both the bridge and the approach paths or tracks.
The following factors are considered:

= Using the shortest possible span (length) of the bridge taking into account the factors
below

= |nstallation on a straight section of the river or stream, away from bends where erosion
can occur.

= Selection of a location with good foundation conditions for the abutment supports for
the footbridge

= Alocation as close as possible to any existing path or track alignment

*= The location that provides good clearance against flooding and minimizes the need for
earthworks on the approaches to raise the level of the bridge

= The stream/river section with a well-defined and stable flow path with little risk of this
changing due to erosion of the banks

= Across well-drained ground to minimise problems of water-logging and erosion
= The location as sheltered as possible to minimise wind problems
» The site that allows good access for materials and workers.

= |t is helpful if there is a good local supply of materials that might be used in the
construction such as sand and stones.

Footbridge Design Loads

The users of the bridge and expected traffic levels were clearly identified as these will
determine the required deck width of the bridge and the ‘live’ loading on the bridge. Although
termed “Footbridges”, in developing countries like Uganda these rural infrastructures may be
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required to also carry livestock, pack animals and a range of simple vehicles (Intermediate
Means of Transport, IMT) such as bicycles, handcarts, animal-drawn vehicles (ADVs), and
motorcycles. This need must be clearly defined.

Figure 8-12 shows recommended widths for paths and tracks for different types and levels of
traffic.

1.0m wide 1.2m wide 1.2m wide Ldm wide
Two-Way Footpath Two-Way Footpath One-Way Bicycle Track One-Way Track
- pedestrians - pedestrians - bicycles - pedesirians
- low traffic - high traffic - low traffic - pack animals

- low to medium traffic

2.5m wide

Two-Way Track T:‘m-'l.n"ul'ay Bicycle Track Molorable Tiank
- pedestrians i i - carts

- high traffic
- pack animals g - 4WD vehicles
- high traffic - low traffic

Guideline for level of traffic for walkers and bicycles: (assing places required)

Low: less than S0/day Medium: 50 to 500/day High: over 500/day

Figure 8-12: Considered standard widths for footbridges

The design conditions to be used for the bridges are listed as follows:

1. Prestressed concrete three-span cable-stayed bridge for a total bridge length of 150
m and 120 m for 1 and 2 respectively

The structures will be the semi-underground beam type.

The structure will be provided with straight Pylons.

Spread type of footing will be used for the foundations.

Cast in Place Concrete Pile with Steel Casing for foundations will be used on all the
piers

arMwn
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Evaluation of individual sub-items will be scored accordingly, described hereafter as follows:
1 (inferior to other alternatives), 3 (moderate) to 5 (superior to other alternatives). The scoring
will then be weighted by factors derived from stakeholders’ remarks.

8.3.3 Number of Beneficiaries

Lower Sironko micro-catchment is estimated to have a population of approximately 100,000
people by 2035 referring to the Uganda’s growth rate by UBOS 2024 census. Thus,
rehabilitation of the micro-catchment is expected to directly benefit the present and future
population. It is, however, imperative that a number of the benefits direct or indirect will go
beyond the catchment population. Some of the proposed investments for instance will benefit
the general country tourism sector and will lead to increased foreign exchange earnings for
the country and thus contribute to the general economic growth of the tourism sector and
country at large.

8.3.4 Implementation Mechanism

The implementation of projects proposed can be complex since they require the coordination
of a wide range of activities, diverse institutional arrangements, and different time frames.
Communities within the catchment are the major implementing agent for the above projects.
Other implementing agencies include sub-catchment management committee, KWMZ, Sub-
counties, Sub-catchment technical committee, Ministry of water and Environment, Ministry of
Agricultural, Animal Industry and Fisheries, Ministry of Tourism, Wildlife and Antiquities,
National Environment Management Authority (NEMA), and Development Partners. The
priority does not indicate the relevance, but rather an order of implementation in time. The
priority is indicated as “critical”, “high”, “medium” and “low”. Critical are activities for which
implementation should start immediately, which are conditional to any further implementation
and key for sustainable catchment management. Highly prioritised are those activities of high
relevance to key issues and with expected high impact on improving water resources
management and stopping harmful practices. The activities should be implemented at short
term, meaning within 1-3 years from CRAP approval. Medium priority is set for activities that
are planned to be implemented at medium term, within 3-5 years from CMP approval. Activities
with priority set at “low”, can be implemented in the longer term, meaning within 5 to 10 years
from CRAP approval.

Table 8-10: Implementation matrix

Sustainable Land and
Environmental
Management

River bank Protection
and Stabilization

Re-afforestation on

146 |Page
Lower Sironko CRAP (2025)



Farms (Agro-forestry)

Rehabilitation of existing
and new Gravity flow
schemes

Waste Management

Foot Bridge

8.3.5

8.3.6

Expected Benefits

Flood attenuation in the catchment

Improved soil and water conservation

Improved water quality

Providing access to services where no access exists at present. This is likely to relate
to access in the rainy season. Providing access to health, education and market
facilities is especially important

Saving time in access to services. Again saving time in access to health, education
and market facilities is especially important

Increasing the amount of produce transported to markets to increase household
incomes. Careful assessment is required to obtain realistic estimates based on
discussions with the communities and local traders to assess potential for increased
household production, potential for increased market sales and the possible impact of
increased market inputs on prices.

Enhanced community livelihoods

Food availability through irrigation projects

Improved access to adequate safe water

Improved vegetation cover

Monitoring and Evaluation

Monitoring and evaluation shall be done by the entire group/association with the help of the
other important key stakeholders with key mandate in project implementation. Projects shall
be monitored and evaluated regularly within the agreed time frame. Monitoring and evaluation
should be participatory in nature i.e. joint effort or partnership of the key stakeholders in a
project such as farmers and the extension works to monitor, evaluate and systematically
realign the proposed projects.

Table 8-11: Key performance indicators to be used for project monitoring and evaluation

Sustainable Land and = Total area conservedAfter every one year
Environmental Management (ha)
River bank Protection and = Length (km) of the riverAfter Six months
Stabilization banks protected and

conserved

= Ha of Dbuffer zones

protected
Re-afforestation on =  Number of trees in theAfter two years
Farms (Agro-forestry) tree nursery
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Rehabilitation of existing and
new Gravity flow schemes

Number of access points |After every one year

\Waste Management = Yield at the disposal site |daily
(kg/day)
Foot bridge = Traffic on foot bridges Monthly

8.3.7 Community Contribution

The community will contribute at least 10% of the amount to be used in the project. They will
be Monitoring and evaluating, providing cheap Labor and materials for the project to be
undertaken while others will be providing land on a voluntary basis for the project. The major
contribution above all will be community’s Commitment to undertake the projects and
implement them on their farm land.

8.3.8 Development Partners

There are various development partners currently operating in Sironko and also within the
catchment (reflecting catchment’s priorities towards sustainable development). Development
partners provide funding in different forms: capital investment (through concessional loans
and grants - Cl); budget support (BS); and more commonly, through technical assistance (TA)
e.g. specialist advice on project preparation; institutional change management; policy and
regulatory reform assistance. At full feasibility study stage, a more rigorous stakeholder/
development partner analysis shall be necessary to identify ongoing projects and programmes
by the most active donors in the sector. For now, projects have been designed with existing
programmes in mind so as to provide complementarity.

Some of the development partners in the sub-catchment include WWF, Africa Development
Bank, GEF, European Union, UK Department for International Development (DFID), GIZ,
IUCN, FAO, Mercy Corps, UWA, NFA, OPM and other financial institutions in the sub-
catchment.

8.3.9 Project Coordination/ Management

Timely and efficient implementation of the proposed projects will require proper co-ordination
and management. Below are some of the stakeholders manage and co-ordinate the
implementation of the proposed projects.

Lower Sironko Micro-catchment management committee

Intervention management committees

Development partners

Sironko District Local Governments

Kyoga Water Management Zone

Respective Ministries will also play part in coordination of the investments

VVVVYVYVYYVY
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9 IMPLEMENTATION PLAN

The Implementation Plan (IP) is organised as a practical tool indicating interventions per site,
options linked to their activities and sub-activities which need to be implemented in order to
achieve the catchment’s vision along the three strategic objectives. The options are grouped
under the three developed objectives for Lower Sironko Micro-catchment and therein
according to the respective thematic areas under which they fall. Within the thematic areas
follow the order of the results of the screening/ ranking (from high to low scores) to reflect their
importance. This gives a detailed depiction of which structures should be implemented in
which area of each sub-county if applicable under the respective option and at the same time
illustrates the most concerned areas for that option.

The IP specifically includes among other things:

. An action plan - a phased and sequenced plan of action in which the priorities
and activities to be undertaken in each phase of plan implementation are clearly
identified,

. A plan for the “processing” of each project, program and activity in the action
plan. Processing typically involves preparation (feasibility study, design,
preparation of bills of quantity, tender documents, etc. or other technical activity
necessary to implement the activity);

= Identification of who will be responsible for the implementation of each project,
program or activity, and what that organization’s role will be in relation to the
KWMZ, the project, and the stakeholder;

. The amount of financing (capital, operating, maintenance) needed, the
potential sources of that financing, and identification of who is responsible for
securing the financing;

. Identification of changes required in existing policy, laws or regulation to
implement the adopted plan; identification of who will be responsible for
formulating, preparing and processing those changes;

. A specific, targeted training and capacity building program that is design to
directly support the institutions, stakeholders, and beneficiaries of plan
implementation.

. Monitoring and evaluation framework. A monitoring and evaluation system
required to ensure that the various parts of the implementation of the CRAP
are on track and that they will lead to the desired outcomes, essentially
progress towards meeting the strategic objectives and realizing the vision

Additionally, the IP specifies locations (where applicable), project lead, possible partners for
implementation, priorities for implementation as well as structural operation and maintenance
on sub-activity level. Some of these aspects are further introduced in the following paragraphs.

1
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9.1 General Prioritization of intervention

The activities are prioritized according to the urgency of implementation. Priority was
determined by the availability of funds and implementation capacity (which may have to be
created as a part of plan implementation). The priority is defined along the following timeframe
(Figure 9-1) based on requirements of targeted donors/financiers ready to put forward to
potential financing organizations:

The activities are
conditional to any
further Implementa-
tlon and key for sustal-
nable catchment
management. These
most critical activities
can be implemented
within 1 year from CMP
approval and are
mainly related to Insti-
tutional strengthening

The activities are of
high relevance to key
Issues and with expec-
ted high impact on
Improving water
resources management
and stopping harmful
practices. The activities
should be Implemen-
ted at short term,
meaning within 3 years
from CMP approval

Activities that are plan-
ned to be implemented
at intermediate term,
within 3-5 years from
CMP approval

Activities which can be
implemented in the
longer tarm, meaning
within 5 to 10 years12
from CMP approval

Figure 9-1: Timeframe for defining implementation priorities

9.2 Roles and Responsibilities

The roles and responsibilities of various institutions have been adopted from the Catchment
management planning guidelines as summarized in table below
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= Monitor plan implementation
= Promote and facilitate compliance with regulations and permitting system
= Facilitate and promote implementation of catchment management and
HERCELTe source protection plans
= Facilitate inclusion of plan projects and programs into District
development plans

= Review the environmental regulatory needs (actions, new or revised
regulations) based on the adopted final plan
= Issue required regulations, notices, and permits in accordance with legal
andregulation requirements

MWE - NEMA

= Undertake preparation of projects and investments within their areaof
responsibility that are proposed in the adopted final catchment plan
(feasibility studies)
= Supervise and manage project implementation (designs, tender
documents, procurement, construction)
= Operate the completed project in accordance with the permit and
operating rulesagreed with the KWMZ

Line
departments in
the concerned

sector Ministries

& NGOs

D ¢ = Implement priority projects and program in collaboration with the KWMZ
OIrielr |l and stakeholders in accordance with agreements and Memoranda of

Understanding with the KWMZ and DWRM

In the implementation, the roles of project lead and implementing partners are differentiated.
A project lead takes the initiative or guides an activity that will be implemented. The project
lead is not necessarily the funder or the actual implementer on the action. KWMZ/DWRM and
the MCMC are the only possible project leads. However, many other actors can be involved
in implementation and support.

The project lead should:

o Direct the project implementer to carry out those interventions which are planned for
in the MCMP.
e Guide the project implementer in stakeholder involvement.
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¢ Provide the project implementer with applicable guidelines and check use.
e Guide the project implementer to set up O&M systems for sustainable use.

Project implementers are implementing partners contributing to the implementation of the
activity. Project implementers can again be KWMZ/DWRM, the MCMC, and the district and
Sub-county councils, but also other stakeholders. All stakeholder groups, from the water users
as primary stakeholders up to development partners and corporate sector can collaborate or
contribute resources to the implementation of specific interventions included in the
MCMP/CRAP.

Guidance on potential partners is highlighted below. It was extracted from the stakeholder
matrix which is included in the Stakeholder Assessment and Engagement thematic report.
Involved implementers or partners for each specific activity are included in the implementation
plan.

No [Name Position Sex |Contact
1 |[Wobudeya Chairperson |M 0776354554
Remego Members of Lower Sironko
MCMC
2 |Matsanga Bob PEC/Sec M 0783750837 | Given Name: Lower Sironko
3 |Mafabi R WUC R M 0785436864 Micro-catchment
arabl Rogers €p management committee
4 |Sakwa John Religious Rep |M 0779519292
5 |Nabulo Manyamye |Women Rep |F 0775561036
6 |[Nelima Lilian Youth Rep F 0760403030
7 |Nasiyo Irene Elderly Rep F 0785240379
8 |Wangwe Peter PWDs Rep M 0777665914
9 |Mandali Anthony |[CBO Rep M 0787334583
10 [Mandu Moses Member M 0757760107
11 [Wafula Peter Member M 0773714099
12 |Namozi Samuel Member M 0705213120
13 |Khalokho Musa Member M
14 |Kakai Mary Member F
15 |Wangwe peter Member M
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No |Name Position Sex |Contact

16 |Namane Titus Member M 077979494
17 |Musimbi Alex Member M 0782227098
18 |Nebosh Esther Member F 0776228720
19 |Namakoye Aidah |Member F

20 |Mukamba Geofrey | Member M

21 |Mukaye Lydia Member F

9.3 Investment and Management Actions

Large part of foreseen investment and management actions in the MCMP are common to all
scenarios identified in the option analysis, while some actions are directly related to scenario
In some cases, the management actions might be directly related to the costs for design,
construction and O&M of all the infrastructures already described, but for most part of them
the implementation costs are estimated on the basis of personnel, consultants, stakeholders’
meetings / conferences/ workshops and, if needed, also equipment.

These actions are sequenced and prioritized up to the implementation year 2040 and this
forms the main body of Lower Sironko CRAP. While many investment and management
actions in this plan are common to all the scenarios discussed in the previous sections, the
actions that are directly related to the best ranked scenario; Scenario 1 are summarized below:

Table 9-1: Investment and management actions

& Groundwater Network

& Surface Water Network

Water resources

Tt metmark & Climate Monitoring

& Water Quality Monitoring

% Sediment Monitoring
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Wetland restoration

Verify maps for wetlands
Establish Wetland Management Committees

Development of Community Based Wetland
Management Plans including bush fire
management

Demarcate wetlands zones (critical zones,
protection, buffer zone, production zone for
cultivation and settlement)

Develop by-laws and ordinances for wetland
protection

Implementation of by-laws and ordinances

Demarcate protected zones (e.g. using trees
and/or pillars) in the wetlands and
decide/agree permitted activities for the zone

Enforce regulations on unsustainable
activities (environmental degradation) in the
protected zones

Support traditional leaders to declare some
wetlands as traditional shrines and set up
traditional/community by-laws

Establish a fund for wetland protection (e.g.
community environment conservation fund)
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Development of water
allocation plans

Develop Lower Sironko Water Allocation
Model

Train Staff in the use of the model

Use model in water resources planning at
catchment and sub catchment levels

Bulk water transfer
schemes

Undertake feasibility and detailed
engineering design studies

Undertake environmental and social impact
assessments

Develop Resettlement Action Plan

Implement feasible schemes

155|Page
Lower Sironko CRAP (2025)



& Undertake feasibility and detailed
engineering design studies for multipurpose
water storage infrastructure

Develop piped water
supply and sanitation
systems

# Undertake environmental and social impact
assessments

& Develop Resettlement Action Plan

# Implement feasible schemes

9.4 Financing sources

An overview of the main investment programmes and projects in the Water Sector has been
carried out in order to evaluate the progress of relevant investment projects. At the local scale,
regional and local government projects are undertaken by regional agencies and local
government institutions and are funded through the local government financing mechanism
(conditional grants).

These projects are not included in the evaluation of main investment programmes and projects
in the water sector. Local projects developed by NGOs are also not included in the evaluation
of main investment programmes and projects in the water sector
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9.4.1 Review of financing mechanisms

Many water financing ‘systems’ have evolved in a pragmatic fashion, with major institutional
reforms and innovations arising either from crises or blatant deficiencies in existing systems.
However, taking a more principled attitude towards water financing, seeking greater
coherence in the system and conformity with national strategic aims. The search for policy
excellence must recognise that there are many ‘models’ of water financing, reflecting the
variety of institutions and governance of water in different countries.

Public financing for water can take various forms which include:

¢ Allocations from the annual budget of grants for recurrent and capital items entailed in
developing or managing water-related assets

e Loans for infrastructure development from government, autonomous public
infrastructure funds or publicly owned development banks

e External finance channeled through, or allocated at the discretion of, central
government through the Ministry of Water and environment, e.g. AfDB loans,
adaptation funds, EU grants

¢ Public guarantees for commercial loans or private equity (various kinds of ‘off balance
sheet’ finance, such as financial guarantees, off-taker agreements, etc., which are a
contingent liability for the national exchequer)

e Subsidies targeted at water users or specific service providers, including the
encouragement of in-kind and self-funding initiatives.

These five categories of finance criss-cross the various water domains. Governance is
typically funded largely or wholly from government budgetary grants. At the other extreme,
water user services tend to recover a portion of their costs from consumers, with the balance
made up from government subventions or targeted consumer subsidies. The stewardship
aspect of WRM and development shows great variety in its forms of finance, with many hybrids
and combinations.

These sustainable financing mechanisms can only be achieved through an accurate prediction
of the resources’ availability and the expansion of projects to improve water services within
the catchment. Availability of timely and sufficient financing also heavily determines how an
institution will deliver on its mandates. Currently the cost of the WMZ, the CMOs and the
catchment planning process are covered by the DWRM through the (donor supported) MWE
budget and MoUs with implementing NGOs.

For the KWMZ, key sources of financing currently include GoU, World Bank, AfDB and the
Joint Partnership Fund (Austrian Development Cooperation, DANIDA, and others). Some
development partners as highlighted in Section 7.2 also finance catchment-based WRM
interventions. The key concern is that existing financial resources are insufficient, sometimes
characterized by budget cuts.

Support for the CMOs is mainly in-kind through the WMZ Teams, for example: Information,
such as maps and charts, to inform stakeholders, Technical guidance and support, based on
the results of KWMZ planning & analysis brought into forms that are readily understood by
laymen, Secretariat services such as organization, scheduling, meeting services (venues,
catering etc.), and documents (including videos, slides, reports, etc.), Training and capacity
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building of CMO members and participants, including the initial mobilization and organization
of the CMO, and Logistical support including travel and meeting costs.

Often, what is budgeted is also not actually realized, demonstrating inconsistency and
unreliability in flow. The releases usually delay, and even once received, sometimes
processing of funds takes longer than anticipated owing to internal bureaucracy. The GoU
funding contribution has also not yet been realized at zone level because of lack of a dedicated
bank account.

The opportunity is that government and development partners seem to be committed to
funding catchment-based WRM, and that this is only the beginning. Many other partners’
interventions (e.g. WWF, NFA, WSDF, TSUs, Umbrella Organization etc.) could also leverage
resources if good collaboration and networking arrangements are put in place.

9.4.2 Main financing sources

The implementation of the CRAP plan will require funding from different sources, according to
the type of action/ intervention and of the relevant sectors involved in the implementation.
These include mainly five sources: Water and Environment Sector Budget, Joint Partnership
Fund (JPF), Sector Budget Support (SBS), off budget operations, and Private sector
investments.

The Ministry of Water and Environment shall support implementation of the MCMP through
the Water and Environment Sector Budget, including direct field investments or promotion of
investments from other institutions and development partners, enabling and coordination
activities, training and capacity building, communications/ awareness and stakeholder
outreach and engagement activities, as well as procuring the recommended equipment,
facilities and human resources.

The engagement of the private sector in the management and development of water
infrastructure and services is a key factor for the successful implementation of the CMP.
Private actors might include either international or national, regional and local operators, as
well as joint ventures among private operators with public institutions or utilities. The private
sector can develop and implement a wide range of projects and activities in the Water and
Environment Sector.

Public Private Partnerships (PPPs) are considered as an important tool in Uganda’s plan to
bridge the infrastructure financing gap in the next years. The PPP Act, passed in 2015,
provides methods for procurement and the engagement of private partners in PPPs. It also
regulates the roles and responsibilities of government bodies during the development and
implementation of PPP projects. The PPP Act established two PPP agencies: the Public-
Private Partnerships Committee as well as the Public-Private Partnerships Unit (within the
Ministry of Finance). Furthermore, the vital role of not-for-profit systems (like CBOs) shall be
included in the private sector contribution to the implementation of the catchment WRDM plan.

9.4.3 Crop Insurance Schemes

Climate resilience can be achieved through various means like crop diversification or irrigation.
However, most of the catchment degradation emanates from anthropogenic activities like
subsistence agriculture. Therefore, insurance schemes to agrarian communities enables them
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to always bear the brunt of extreme events through provision of financial stability and risk
management which encourages sustainable farming practices, and investment in the sector.
Farmers’ income often depends on weather and other uncontrollable conditions, introducing
a significant challenge to financial stability, which impacts the livelihoods of those who play a
vital role in feeding communities. Insured farming communities have a reduced risk of resorting
to catchment degradation as their last straw for livelihood.

In 2020, Barley farmers in Sebei Sub-region (Kapchorwa and Kween), whose crops were
damaged by rainfall in the second season received a compensation worth Shs13 million from
OKO Insurance company through the Nile Breweries Ltd crop insurance scheme. The stability
from insurance allowed the farmers to adopt practices that benefit the wider catchment, such
as land use decisions, which improved soil health and reduced erosion and runoff.

Henceforth, by enabling farmers to focus on long-term sustainability rather than short-term
survival after a disaster, crop insurance indirectly supports integrated water resource
management principles within the catchment.

9.4.4 Preliminary strategy for investment interventions

The harmonisation, mainstreaming and accountability of the implementation of the CRAP will
be integrated within the existing cross-sectoral coordination framework for Water and
Environment Sector funding. The Water and Environment Sector Working Group (WESWG)
shall supervise the development of cross-sectoral programmes and sub-programmes of the
WRDM Strategy and ensure harmonised implementation in line with the JWESSP objectives
where non earmarked funding is provided through the JPF. The government and the Ministry
of Water and Environment shall be responsible for defining and establishing the institutional
and financial framework for enabling the participation of the private sector in the
implementation of CRAP, overseeing its functioning and ensuring the provision of water-
related public goods and services. In view of the monopolistic character of the water sector,
regulation and oversight of tariff setting is paramount.

For domestic water supply interventions, the larger part of financial need is expected to be
provided by IFIs and in particular by the International Development Association (IDA), one of
the agency of World Bank Group supporting developing countries. The development finance
support given by IDA is in the form of very long-term loans (around 35-40 years), with long
grace periods (up to 10 years) and with no interest payment, which is replaced by an annual
servicing fee (0.75%).

As already indicated in the “Water for Production Strategy and Investment Plan” (DWMR,
2009), it is foreseen that for livestock facilities 30% of the investments are carried out by
commercial ranches directly and/or as subsistence livestock owners’ contributions. For
irrigation facilities, the off-farm investments in water supply infrastructure are carried out by
the water sector, while all on-farm investments are done by the farmers or commercial
enterprises. For aquaculture, only 1% of the total investment in aquaculture facilities is
financed by the water sector.

Multipurpose reservoirs have to be developed under the traditional model of a governmental
agency or a public utility managing the various phases of the project life cycle. Multipurpose
reservoirs and other storages facilities can have significant objectives and associated benefits
in many sectors: besides water supply, irrigation, hydroelectric production, and aquaculture,
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they help the maintenance of water quality and environmental flows, flood and climate change
mitigation, but also tourism and leisure facilities. Therefore, multipurpose hydro projects need
to be funded by public resources, drawing on IFls aid when needed. The hydropower
component could be room for private involvement in partnership with the public sector in
multipurpose projects where an acceptable balance between risks and rewards can be
achieved between the various stakeholders.

Suggestively, KWMZ can opt for a conditional permit fee exemption or reimbursement
scheme. Under such a system, individuals or companies (like Nexus Green Ltd, BADEA))
required to pay a permit fee for water abstraction may apply for an exemption (or later
reimbursement) if they can prove to have invested in good catchment management. When
combined with CMO membership, that is, contributions to CMO activities are recognized and
permit fee exemption is only granted for activities within the catchment management plans, it
is also a strong incentive to participate in joint catchment management. Besides effectively
retaining available funds near their point of generation, it is also believed that once the positive
effects are recognized by these water users, additional investments will be added voluntarily
(for example through Payment for Ecosystem Services schemes).

The community is envisaged to contribute at least 10% of the amount to be used in the project
through provision of cheap labour and land on a voluntary basis for the project.

Pre-feasibility costs are typically around 1.5% of capital costs and feasibility phase is about
3%. Design and construction supervision costs are estimated at 10% therefore for the
proposed infrastructures the overall costs for personnel, consultants and meetings/ workshops
are around 14.5% of capital costs.
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Annexe A. : LOWER SIRONKO MICRO-CATCHMENT
MANAGEMENT COMMITTEE MEMBERS

No |Name Position Sex |Contact
1 |Wobudeya Chairperson M 0776354554
Remego Members of Lower Sironko
MCMC
2 |Matsanga Bob PEC/Sec M 0783750837 | Given Name: Lower Sironko

Micro-catchment

3 |Mafabi Rogers WUC Rep M 0785436864 management committee

4 | Sakwa John Religious Rep (M 0779519292

5 |Nabulo Manyamye [Women Rep |F 0775561036

6 |Nelima Lilian Youth Rep F 0760403030

7 |Nasiyo Irene Elderly Rep F 0785240379

8 |Wangwe Peter PWDs Rep M 0777665914

9 |Mandali Anthony |CBO Rep M 0787334583
10 |Mandu Moses Member M 0757760107
11 |Wafula Peter Member M 0773714099
12 |Namozi Samuel Member M 0705213120
13 |Khalokho Musa Member M

14 |Kakai Mary Member F

15 |Wangwe peter Member M

16 |Namane Titus Member M 077979494
17 |Musimbi Alex Member M 0782227098
18 |Nebosh Esther Member F 0776228720
19 |Namakoye Aidah |Member F

20 |Mukamba Geofrey |Member M
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No

Name

Position

Sex

Contact

21

Mukaye Lydia

Member
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Annexe B. LOCATION MAP OF LOWER SIRONKO MICRO-CATCHMENT WITHIN THE KYOGA WATER MANAGEMENT ZONE
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Annexe C.

INVESTMENT PLAN

SIN Micro-Catchment | Sub-Basins  within | Physical /Political boundaries | Priority components Estimated Investment
Name the Micro- | within micro-catchment Costs (USD)
Catchments
1. Lower Sironko Sironko Sub- | R. Sironko, R. Kiluluma, R. | Agro-forestry 124,000.00
catchment Sonoli (Nalugala, Buyobo, Sustainable land and | 31,300.68
Buwasa, Sironko TIC, .
B . Environment management cost
Bukiise, Bukiyi,)
River bank protection and | 187,539.00
stablisation
Waste management 369,000.00
Rehabiltation of existing and | 291,000.00
new Gravity Flow scheme
Multipurpose storage facilities 75,000.00
Flood mitigation options 123,121.01
Foot bridges 800,000.00
TOTAL ESTIMATES (USD) 2,000,960.69
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Annexe D.

Crop Coefficient,

PARAMETER RANGES AND BEST FIT VALUES

When it rains, how much water can

Agriculture -
1.05830

Forest — 1.22722
Grassland -1.02196

Increases in Kc lead to more
evapotranspiration — a net loss of
water from WEAP’s accounting
system, and loss of water that could

potentially be evapotranspirated by | 0-1000 contribute to streamflow
Kc 5
plants® Wetland — 1.1
Water — 1.06566
Built-up — 0.70275
Agriculture — | Increasing allows less water to
5.186867 become streamflow as it instead
Of the vyater that is not Forest — 2.25772 pergolatgs |.nto .the Soil |mm_ed|ately.
Runoff evapotranspirated, do the While it is in the soil, more
Resistance conditions on the surface, such as | 0-20 Grassland -5.86295 | evaporation is possible — enabling a
Factor (RRF) leaf area and slope, drive or hinder Wetland — 1.1 higher water loss from WEAP’s
percolation. accounting system and loss of water
Water —1.03455 that could contribute to streamflow
Built-up — 0.06642
The water that infilirates into the Agriculture — | Increasing vyillshorten travel t.ime for
Root Zone | ground moves first into the “upper 7043.83 any water in -the upper soil layer
Conductivity bucket” of the model. There the | 9.10000 Forest — 7919 23 (less evaporation possible, less loss
; ; of water from the system)
(Ks) water is subject to several Grassland -8583.53
parameters. How fast does water '
move through the upper bucket. Wetland — 100
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Root zone conductivity rate at full
saturation, which is partitioned
between interflow and flow to the
lower soil layer.

Water- 175.458
Built-up — 713.890

How much capacity (mm multiplied
by the area of the land use type,

Agriculture -

940.1021
Forest — 786.385

Increasing will increase travel time
for any water in the upper soil layer
(more evaporation possible, more
loss of water from the system

Sall Water | defined in Land use/ Area data) 0-1000 Grassland -926.827
Capacity (Sw) does the upper soil layer have to
hold water? Effective water holding Wetland — 700
capacity of upper soil layer Water — 465.2
Built-up — 44.7234
0= all water leaving the upper soil
As the water travels through the layer flows t(? the lower soil layer,
upper soil layer, how much of it and none to river
Preferred Flow .
. percolates into the lower layer, and | 0-1 0.10438
Direction () how much of it runs off and . :
1= all water leaving the upper soil
becomes streamflow layer flows to river, and none to
lower soil layer
Any water in the upper soil layer Increasing will shorten travel time for
Deep Water | that moves to the lower layer has any water in the lower soil layer
conductivity parameters  defining  how it | 51000 257.952 before it flows into the river. There is
(Kid) behaves: What is the speed that the no evaporation in the lower soil
water moves through the lower soll layer.
layer. Conductivity rate
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(length/time) of the deep layer at full
saturation, which controls
transmission of baseflow.

Deep Water
Capacity (Dw)

What is the capacity (mm) of the
lower soil layer? Effective water
holding capacity of lower, deep soil
layer

1-500

121.673

Increasing will increase travel time
for any water in the lower soil layer
before it flows into the river

Initial Z1/ Initial
z2i

0-100

27.5168%/81.938%

Initial conditions determine the
amount of water that is already
available in the top/ deep soil layer
and affects what happens to the new
water that reaches the layer. It
drastically affects the response in
the first year, after which it tends to
adjust itself. The percentage of soail
moisture must be relatively stable
over time, except in the very
extreme circumstances. The result
of the first run is used to set the initial
z2

173|Page

Lower Sironko CRAP (2025)




Schematic View of the WEAP model for Sironko sub-catchment
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Annexe E. ”ANI\_IEX - WATER QUALITY CERTIFICATE
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