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Stone quarrying and sand mining within the Sub Motor cycle / vehicle washing activities at Lake Bunyonyi
Catchment in Nyambugu and Nyarungu Villages, outlet in Habutobore Village, Butare Parish, Muko Sub
Mwendo Par-ish, Kitumba Sub County, Kabale district County, Rubanda district

Increased settlements along the shores of Lake Bun-  Deforestation observed along Lake Bunyonyi, in Ishanga
yonyi in Muruhinga Village, Mugyera Parish, Bufundi Village, Kagarama Parish, Bubaare Sub County in
Sub County, Rubanda District Rubanda District.
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EXECUTIVE SUMMARY

Self Help Africa (SHA), in partnership with the local authorities of Kabale and Rubanda District
Local Governments and African International Christian Ministry (AICM), is implementing a project
entitled “Striking a Balance: Developing a Green Economy around Lake Bunyonyi” with funding
from the European Union (EU). The project aims at holistically addressing multiple environmental
and economic challenges faced by the rural population around Lake Bunyonyi. SHA together with
their implementing partners engaged a consultant in preparation of a Sub Catchment Manage-
ment Plan (SCMP) for Lake Bunyonyi Lake Bunyonyi Sub Catchment is one of the Sub Catch-
ments under Ruhezamyenda Catchment that make up part of the Albert Water Management Zone
(AWMZ). Lake Bunyonyi Sub Catchment covers a total area of about 303.114 km? spread across
eight Sub Counties (namely: Butanda, Kamuganguzi, Kitumba, Rubaya, Ryakarimira Town Coun-
cil, Bubaare, Bufundi and Muko) in the districts of Kabale and Rubanda.

The overall objective of the assignment was to develop an elaborate SCMP for Lake Bunyonyi
Sub Catchment, which supports the reversal of catchment degradation, increased ecosystem re-
silience and productivity, and improved community livelihoods.

The legal context under which the SCMP was prepared is provided for in The Constitution of the
Republic of Uganda, National Policies, National Legislation, Trans-boundary considerations, and
International Conventions. Uganda follows a decentralised government structure, which implies
that public service delivery such as water, education and health are to be implemented through
the local government structures.Catchment Based Water Resources Management (CBWRM) in
Uganda is based on the Integrated Water Resources Management (IWRM) approach, recognizes
that many water use and management issues are interrelated, and is founded on early, open and
inclusive stakeholder involvement.

The Uganda Catchment Management Planning Guidelines (MWE 2014) guide the planning pro-
cess. Following these guidelines, the development of this SCMP started with the delineation of
the Sub Catchment, the building of a Sub Catchment knowledge base. Based on the results of
the assessments (Stakeholder Assessment and Strategic Social and Environmental Assessment
(SSEA)), the stakeholders developed the vision and strategic objectives for the Sub Catchment
in consideration with Ruhezamyenda Catchment Management Plan, which guided the develop-
ment of options and scenarios. Multi-criteria analyses of these options and scenarios resulted in
the consensus SCMP. Subsequently, an implementation plan was developed, which is an integral
part of this SCMP and provides practical guidance regarding locations, prioritization, costing and
stakeholder involvement. The development of the SCMP was an iterative process in which find-
ings from literature reviews, field surveys, key informant interviews (KIls), focus group discussions
(FGDs) and remote sensing analyses were combined.

From the above-mentioned assessments, major issues/challenges, opportunities, threats and
risks within the Sub Catchment were identified. Conservation and restoration of wetlands along
the Lake shores and forests along hilly/mountainous areas, and improved management of agri-
cultural land, is hence critical. Based on these identified issues, a catchment vision, strategic
objectives and options for managing the issues were developed in a participatory manner and in
consideration with Ruhezamyenda Catchment Management Plan. A set of investment and man-
agement actions for each option were outlined, costed including a timing for their implementation.




Lake Bunyonyi Sub Catchment Vision is: “To be a sustainably managed Sub Catchment that
promotes socio-economic development while providing healthy ecosystem services”. The Sub
Catchment’s Strategic Objectives are: (i) To enhance sustainable utilization of natural resources
within the Sub Catchment through awareness creation, capacity building, law enforcement and
institutional coordination; (ii) To protect, conserve and restore the Sub Catchment for provision of
sustainable ecosystem services and infrastructure; (iii) To ensure sustainable use and develop-
ment of water resources within the sub-catchment. The schedule of investment in the short, me-
dium and long-term aligned to each of the strategic objectives is provided. Overall, USD
15,903,532 is needed to implement the SCMP for Lake Bunyonyi.




1. INTRODUCTION

1.1 Background to the Assignment

Self Help Africa (SHA), in partnership with the local authorities of Kabale and Rubanda District
Local Governments and African International Christian Ministries (AICM), is implementing a pro-
ject entitled “Striking a Balance: Developing a Green Economy around Lake Bunyonyi” with fund-
ing from the European Union (EU). The project’s overall objective is to contribute to the inclusive
and low-carbon economic transformation of communities in the Lake Bunyonyi basin, generating
sustainable economic growth, increased employment, reduced poverty, improved nutrition and
the sustainable management of their environment for 1,000 project participants.

Lake Bunyonyi Sub Catchment is one of the Sub Catchments under Ruhezamyenda Catchment
that make up the Albert Water Management Zone (AWMZ). Lake Bunyonyi Sub Catchment co-
vers a total area of about 303.114 km? spread across eight Sub Counties (namely: Butanda,
Kamuganguzi, Kitumba, Rubaya, Ryakarimira Town Council, Bubaare, Bufundi and Muko) in the
districts of Kabale and Rubanda.
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Lake Bunyonyi Sub Catchment is however, a home to thousands of people living within and
around the area, and its ecosystems deliver a wide range of services that contribute to their well-
being. The Sub Catchment is an ecosystem rendering important hydrological and ecological ser-
vices to a large number of people living and deriving livelihoods within and around the area. The
population within the Lake Bunyonyi Sub Catchment is increasing rapidly with a corresponding
increase in water demand and wastewater discharge. Some land use practices in the Sub Catch-
ment areas are detrimental to the environment. These practices include deforestation in moun-
tainous areas, destabilisation of lake shores, water pollution, as well as encroachment of crop
production along the lake shores and wetlands.

The project aims at holistically addressing multiple environmental and economic challenges faced
by the rural population around Lake Bunyonyi. The lake is a high-value natural resource for these
communities and it is also an area of outstanding natural beauty and biodiversity, with significant
potential to generate tourism revenue. However, poverty and increasing population pressures
have led to significant degradation of natural resources in the lake basin. This has resulted into
declining soil fertility and deteriorating water quality, and thus posing a long-term threat to the
income and food security of poor rural house-holds.

Catchment management planning is an effective tool for addressing these pressures in a holistic
way, through the integration of social, economic and environmental ideals and objectives. An
integrated approach promotes greater awareness and understanding of environmental issues and
encourages a more open and cooperative approach to decision-making. An integrated approach
may also help to reduce the risk of future conflict, or, for some of the more potentially contentious
issues, at least identify all the key interests at an early stage. The net result is a more coordinated
approach to the wise and sustainable use of the water and land resources of the catchments,
based on consensus and cooperation of all those with an interest in the resource.

It is against this background that SHA together with their implementing partners engaged a con-
sultant to prepare the Sub Catchment Management Plan (SCMP) for Lake Bunyonyi Sub Catch-
ment. The plan consists of two elements as follows: i) agreed investments and interventions, and
i) various management interventions and actions meant to help resolve conflict, conserve and
protect the catchment and its natural resources, and ensure equitable access to and use of water
resources.

1.2 The SCMP and its Objectives

A SCMP is an output from a Sub Catchment management planning process. It explores how
water resources and land uses interact within a Sub Catchment and identifies important charac-
teristics of a Sub Catchment in which resource management problems exist or may occur as a
result of development or other major changes in activity patterns. A SCMP identifies the natural
and physical constraints of the Sub Catchment that control the form and intensity of growth/land
use. It may describe alternative futures and identify and evaluate the cost effectiveness of ad-
dressing their consequences/adverse effects on the Sub Catchment environment.




1.3 Structure of the SCMP
The SCMP is structured as follows:

Chapter 1: Introduction- Gives a general background to the assignment including the definition
of a SCMP.

Chapter 2: Approach to the SCMP- Outlines the major steps to Sub Catchment Management
Planning in accordance with the Catchment Management Planning Guidelines for Uganda (2014).

Chapter 3: Policy, Legal and Institutional Framework- Analyses the linkages between the rel-
evant policy, legal, and institutional provisions with Sub Catchment management planning and
implementation, as well as the existing gaps.

Chapter 4: Status of the Sub Catchment- Profiles the characteristics of the Sub Catchment that
were used in the identification of the major social, environmental, water resources and agribusi-
ness issues that affect the catchment.

Chapter 5: Options and Scenarios- This chapter presents the vision and strategic objectives of
the Sub Catchment that were formulated from the identified issues/gaps. It further provides op-
tions for solving the identified issues.

Chapter 6: Investment, Implementation and Financing Plan- Provides a schedule of costed
activities for specific investment and management options as well as probable options for fi-
nancingthe plan.

Chapter 7: Monitoring and Evaluation Framework- Outlines monitoring indicators and targets
to be used for evaluating progress of the SCMP.




2. APPROACH AND METHODOLOGY

2.1 Introduction

The approach and methodology used by the Sub Catchment Planning Team in the development
of Lake Bunyonyi SCMP is derived from the Uganda Catchment Management Planning Guide-
lines (MWE 2014) and followed the provided steps. The planning process started with an inception
phase which laid the basis for the subsequent assessments on water resources, stakeholders
and socio-economic and environmental context. The assessment phase was followed by an anal-
ysis and design phase in which the different interventions were identified and designed. The final
step included the development of the SCMP. The methodology of each step of the process is
described in sub sections below.

Different meetings were held at different levels with existing Sub Catchment management com-
mittee members, district local government officials, Sub County officials, village committees,
youth, women groups, private sector, NGOs, vulnerable group (specifically the Batwa). The pur-
poses of these meetings were to:

= Present an overview of the Sub Catchment: the major issues, problems, trends and the
opportunities and options identified by the planning team in the inception and assessment
phases.

= Review and agree on the major issues, problems and trends in the Sub Catchment that
need to be addressed by the Sub Catchment plan.

= Review and agree on planning objectives and indicators, which further guided formulation
and evaluation of options and scenarios.

= Review and agree on the range and scope of options to be considered.

2.2 Inception phase

To obtain a good understanding of the initial situation and to plan activities and resources effec-
tively, an inception phase was undertaken. Available data was reviewed to identify gaps. The
Planning Team familiarized herself with relevant legislations including the framework for CBWRM.

The inception phase was used to undertake an initial identification and to refine the stakeholder
participation strategy. It was established that a Sub Catchment Management Committee (SCMC)
had already been formed specifically for Lake Bunyonyi Sub Catchment in line with the existing
Ruhezamyenda Catchment Management Plan.

2.3 Description of the Sub Catchment

This included the delineation of the Sub Catchment and its political and geographical boundaries
(from district to village level) followed by the development of a Sub Catchment information system
and building the basis of the Sub Catchment knowledge base. Subsequently, the following as-
sessments were undertaken.

2.4 Stakeholder Identification, Engagement and Analysis

In this step, relevant stakeholders were identified, mapped and mobilized. Catchment Manage-
ment Planning is a multi-stakeholder process in which government agencies together with local




stakeholders, including community based organisations and private sector parties form a “plat-
form” and work together in a complex and intense process that takes time, but which is key for a
sustainable process. During the preparation of the catchment management plan, stakeholder par-
ticipation first aims at understanding the different interests (including the environment) of all stake-
holders and finding common solutions for often competitive uses of resources. By discussing dif-
ferent perspectives, causes of problems and ambitions may become clear and thus add to solu-
tions (or change).

A stakeholder mapping and analysis was undertaken to identify all relevant actors and potential
members of the different institutions. Data collection methods for the stakeholder analysis in-
cluded inception meeting, Klls, FGDs and desk research of relevant documents. Both districts of
Kabale and Rubanda within the Lake Bunyonyi Sub Catchment were sampled for the stakeholder
assessment. An attempt was made to interview most of the district technical staff in both districts.
The stakeholder assessment resulted in a stakeholder assessment and engagement report that
formed part of the SSEA report.

2.5 Strategic Social and Environmental Assessment (SSEA)

The SSEA is a step in which the key vulnerabilities in the catchment were identified, and linkages,
cumulative impacts and options for mitigation assessed. The SSEA was carried out in a partici-
patory manner. It also depended on outputs from the water quality analysis and Geographical
Information System (GIS) which provided key information on cumulative impacts. The SSEA also
played a key role when comparing options. The SSEA has been a participatory process that
sought to strengthen the integration of socio-economic and ecological aspects of water resource
management by:

= Describing the relevant external and in-situ factors influencing water resource use within
the Sub Catchment;

= Ensuring integration of stakeholders’ and wider public socio-economic and environmental
perspectives including measures to address issues and their causes into the SCMP;

= |dentifying and mapping out specific habitats, natural resources and land use zones that
should be conserved to ensure survival of the fragile ecosystem;

= Assessing the environmental and social quality objectives that can inform the preferred
strategy for the SCMP.

The assessment involved desk studies, mapping, field data collection (focus group discussions
and key informant interviews) and surveys. The assessment aimed analysing all social and envi-
ronmental issues associated with Sub Catchment hazards in Lake Bunyonyi to inform the selec-
tion of environmental and social priorities and to assist in developing options and scenarios for
the future in order to protect and conserve the water resources.

2.6 Options and Scenario Analysis

At the options and scenarios phase, investment and management options for solving the identified
Sub Catchment issues/problems were identified considering various factors. The options were
developed from literature, water resources assessment, stakeholder engagement, SSEA, field
visits, FGDs and Klls. The Sub Catchment Management Committee (SCMC) provided a platform
to discuss the identified issues, develop a Sub Catchment vision and strategic objectives to guide




further development of options and scenarios of what the Sub Catchment could be like in the
future.

With the vision and objectives for the Sub Catchment in place as well as a set of options and
interventions, further analysis is undertaken including assessment of the sustainability and com-
patibility of different types of development options and management actions simultaneously and
a scenario analysis. A scenario includes a set of assumptions about the options and how they
perform influenced by external factors and under projection of future trends. The results of this
process led to a consensus SCMP that guides the actors involved to get into action and includes
priorities and phasing.




3. POLICY, LEGAL AND INSTITUTIONAL CONTEXT

3.1 Introduction

Lake Bunyonyi Sub Catchment management planning will promote a coordinated development
and management of water, land and related resources within the limits of a basin to optimize and
equitably share the resulting socio-economic wellbeing without compromising the long-term
health of vital ecosystems. It provides a framework for integration of resources and all relevant
activities, thereby promoting coordinated development and management of water, land and re-
lated resources. The legal context under which IWRM is implemented and managed in Uganda
is provided for in The Constitution of the Republic of Uganda, National Policies, National Legisla-
tion, Trans-boundary considerations, and International Conventions. Uganda follows a decentral-
ised government structure, which implies that public service delivery such as water, education
and health are to be implemented through the local government. This Chapter presents a sum-
mary of the legal, policy and regulatory context under which the IWRM in the Lake Bunyonyi

Catchment will occur.
3.2 Policies
3.2.1 The National Environment Management Policy, 1994

Lake Bunyonyi SCMP will integrate key policy objective and provisions on water resources con-
servation and management which recognise the need to sustainably manage and develop the
water resources in a coordinated and integrated manner to provide water of acceptable quality

for all social and economic needs.
3.2.2 The National Water Policy, 1999

Overall policy outlines the roles played by different institutions at central, local and community
levels and states the role of private sector in WRM. It promotes an integrated approach to man-
aging the country’s water resources sustainably. Preparation of Lake Bunyonyi SCMP will pro-
mote an integrated approach to managing the country’s water resources sustainably as provided
for under this National Water Policy that clearly precedes the movement towards Water Manage-
ment Zones and CBWRM.

3.2.3 The National Forestry Policy, 2001

The Policy recognises the importance of catchment management and soil conservation. It pledges
that the government will promote the rehabilitation and conservation of forests that will protect the

soil and water in the country’s key catchments and lake systems.




3.2.4 The National Policy for the Conservation and Management of Wetland Resources,
1995

The SCMP for Lake Bunyonyi is aimed at restricting the continued loss of wetlands and their
associated resources and will ensure that benefits derived from wetlands are sustainably and
equitably distributed to all people for improved livelihoods and wetland conservation. The 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 envi-
ronment 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.
3.2.5 The Uganda National Land Policy, 2013

This SCMP for Lake Bunyonyi seeks to ensure sustainable utilisation, protection and manage-
ment of environmental, natural and cultural resources on land for national socio-economic devel-
opment. Sustainable use and management of environment and natural resources for the present

and future generations will be promoted during Lake Bunyonyi SCMP implementation.
3.2.6 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. Lake Bunyonyi SCMP recognises the
importance of catchment management and soil conservation. Some of the proposed innervations
within the catchment include: rehabilitation and conservation of Central Forest Reserves (CFRs)
under NFA that have been encroached upon as this will protect the soil and water in Lake Bun-

yonyi Catchment.
3.2.7 The National Wetlands Policy, 1995

This policy aims at promoting conservation of Uganda’s wetlands in order to sustain their ecolog-
ical, social and economic functions for the present and future generations. Lake Bunyonyi SCMP
provides for no drainage of wetlands unless more important environmental management require-
ments supersede; sustainable use to ensure that benefits of wetlands are maintained for the fore-

seeable future; environmentally sound management of wetlands to ensure that other aspects of




the environment are not adversely affected; equitable distribution of wetland benefits; the appli-
cation of environmental assessment procedures on all activities to be carried out in a wetland to

ensure that wetland development is well planned and managed.
3.2.8 Uganda Wildlife Policy, 2014

Part of the upper Lake Bunyonyi Sub Catchment falls within the protected area of Echuya Forest
Reserve and it was observed that some human activities are carried out within this area such as
livestock grazing and watering. Poaching and resource extraction (such as firewood and poles for
construction activities) by the local communities were reported to be taking place. Lake Bunyonyi
SCMP thus incorporates aspects of collaborative management and sustainable resource utilisa-
tion as provided for under this Policy i.e. the involvement of local communities, private sector,
public institutions and other stakeholders in the management of wildlife resources e.g. conserva-

tion education and awareness.
3.2.9 The National Agriculture Policy, 2013

The overall objective of the agriculture policy is to achieve food and nutrition security and improve
household incomes through coordinated interventions that focus on enhancing sustainable agri-
cultural productivity and value addition; providing employment opportunities, and promoting do-
mestic and international trade. To ensure sustainable use and management of agricultural re-
sources, Lake Bunyonyi SCMP will incorporate, promote and support the dissemination of appro-
priate technologies and practices for agricultural resources conservation and maintenance among
all categories of farmers, including Sustainable Land Management and Conservation Agriculture;
harvest and utilize rain water for agricultural production; enact and enforce ordinances and by-

laws; land use and farm planning services among farmers.
3.2.10 The National Agricultural Extension Policy, 2016

This policy is in response to government’s commitment to realize an agricultural revolution in the
country in line with the National Agriculture Policy (2013) and the overall national policy framework
articulated in Vision 2040 and periodic National Development Plans. Lake Bunyonyi SCMP will
contribute towards achieving this Policy’s Area 2.2 on Strengthening Agricultural Education and
Training; Policy Area 3.2 on Agribusiness Development Services and Market Linkages; Policy
Area 3.3: Agricultural Knowledge Management and Information System and; Policy area 4.1:

Farmer organizations and empowerment.
3.2.11 The Fisheries and Aquaculture Policy, 2018

The policy will ensure sustainable exploitation of fisheries resources while maintaining fish avail-
ability for both present and future generations, and without degrading the environment. Some of

the policy strategies that will be promoted through Lake Bunyonyi SCMP include: Supporting the




private sector and other grassroots stakeholders and communities to standardize local and indig-
enous technologies; Establishment of the necessary infrastructure to facilitate the operations and
management of fisheries and aquaculture; demarcate suitable ecological areas for ponds and

cage development, and regulate aquaculture development within Lake Bunyonyi Sub Catchment.
3.2.12 The National Health Policy, 1999

This Policy emphasises prevention through Primary Health Care (PHC) including sanitation and
hygiene. Some of the environmental objectives for Lake Bunyonyi SCMP will promote sanitation
and hygiene at the household level within the catchment thus improved water quality and reduc-

tion in disease incidences.
3.2.13 The National Gender Policy, 1997

It provides for equal participation in development activities including water supply and sanitation.
It recognises women and children as the main carriers and users of water. It anchors the im-
portance of gender responsiveness in terms of planning, implementation and management of
water and sanitation initiatives. Preparation of Lake Bunyonyi SCMP is part of planning, imple-

mentation and management of water and sanitation initiatives within the catchment.
3.2.14 Uganda Vision 2040

Lake Bunyonyi SCMP will contribute towards the improvement of water security and mitigate ad-
verse effects of floods and droughts, large and strategic water reservoirs will be constructed and
maintained in appropriate areas within the catchment. Vision 2040 aims at ensuring optimal and
sustainable utilisation of the water resources where Government will strengthen and manage wa-
ter resources at the lowest appropriate levels. This will be at water management zones and water

catchment zones.
3.2.15 The Third National Development Plan (NDPIII) 2020/21 — 2024/25

Climate change mitigation and environment management are critical to the achievement of in-
creased household incomes and improvement of quality of life of the population as mentioned in
NDPIII. Furthermore, NDPIII recognises that poor management of water, environment and natural
resources coupled with the worsening effects of climate change have resulted into: (i) high expo-
sure to hazards and disasters, within the context of limited capacity for climate change adaptation
and mitigation; (ii) low disaster risk planning; (iii) rampant degradation of the environment and
natural resources caused by low enforcement capacity, limited environmental education and
awareness, limited alternative sources of livelihoods and limited research, innovation and adop-

tion of appropriate technology among others.




NDPIII therefore aims at stopping and reversing the degradation of Water Resources, Environ-
ment, Natural Resources as well as the effects of Climate Change on economic growth and live-
lihood security. Implementation of the plan will meet the following NDPIII objectives and interven-

tions:

* Assure availability of adequate and reliable quality fresh water resources for all uses i.e.
for example through (a) improved coordination, planning, regulation and monitoring of wa-
ter resources at catchment level; (b) Strengthen enforcement capacity for improved com-
pliance levels;

* Increase forest, tree and wetland coverage, restore bare hills and protect mountainous
areas and rangelands e.g. strengthening conservation, restoration of forests, wetlands
and water catchments and hilly and mountainous areas;

* Maintain and/or restore a clean, healthy, and productive environment;

* Reduce climate change vulnerability and carbon footprint;

* Reduce human and economic loss from natural hazards and disasters;

* Increase incomes and employment through sustainable use and value addition to water,
forests and other natural resources e.g. supporting local community based eco-tourism

activities for areas that are rich in biodiversity or have attractive cultural heritage sites.
3.3 Legislation
3.3.1 The Constitution of the Republic of Uganda, 1995

The Constitution of Uganda, 1995 is the supreme law of the country. Under Objective XIV Gov-
ernment is required to ensure that all Ugandans enjoy rights and opportunities and access to
clean and safe water, under XIV the Government is required to ensure that all Ugandans’ rights
and opportunities are protected including access to clean and safe water; under Objective XXI
Government is required to take all practical measures to promote a good water management
system at all levels and under Article XXVI Government is required to promote development
sustainable development and the public awareness of the need to manage water resources in a
balanced and sustainable manner for the present and future generations. Article 39 gives citizens
of Uganda the right to enjoy a clean and healthy environment. Conservation and protection of
natural resources as required under the Constitution will contribute towards improved water qual-
ity, quantity and livelihoods and also ensure a clean and health environment for Lake Bunyonyi

Sub Catchment as required under Article 39 of the Constitution of the Republic of Uganda.
3.3.2 The Water Act, Cap. 152

The Water Act Cap 152 details the procedures and rules for water abstraction and management.

All rights to investigate, control, protect and manage water in Uganda for any use is vested in the




Government and shall be exercised by the MWE. Catchments or watersheds are not mentioned
in the act, meaning that the policy to install a WMZ or a CMO is not part of the Water Act (yet).
However, the act establishes that the MWE may identify any area to be a water supply area and
establish a protected zone on land to protect that water supply. Of note, is that the water policy,
as well as the water act is currently under review to make it responsive to emerging issues and
challenges such as CBWRM.

3.3.3 The National Environmental Act No. 5 of 2019

The Act establishes the National Environment Management Authority (NEMA) as the overall body,
charged with responsibility of coordinating, and monitoring all environment management issues
in the country. The Statute empowers NEMA, in consultation with lead agencies, to issue guide-
lines and prescribe measures and standards for the sustainable management and conservation
of natural resources and the environment in general. The Statute also provides for mandatory
Environment Impact Assessments (EIA) to be conducted for any activity likely to have a significant
effect on the environment. Provides the framework for coordinated and sound management of
the environment including environmental impact assessment of water resources related projects

and setting water quality and effluent standards.
3.3.4 The Local Governments Act, Cap. 243

The Act provides for decentralization of service delivery including water services to local govern-
ments and for cooperation between and among districts. Districts are responsible for water supply
outside the jurisdiction of NWSC, operation and maintenance of wells, dams and other water
supply infrastructure, and protection and restoration of local water resources. The CMP should
provide the guidelines to improve the sustainability, effectiveness and efficiency of these tasks,
particularly with regards to the alignment of activities of different districts, and between districts

and other implementers.
3.3.5 The Land Act, Cap. 227

Lake Bunyonyi SCMP emphasizes Section 44 (1) of the Land Act that provides that the govern-
ment or local government holds land in trust for the people and protects 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 for a

common good of the citizens of Uganda.
3.3.6 The National Forestry and Tree Planting Act, 2003

The Act regulates and controls forest management in Uganda by ensuring forest conservation,
sustainable use and enhancement of the productive capacity of forests for the benefit of all Ugan-

dans, to provide for the promotion of Tree growing and through the creation of forest reserves in




which human activities are strictly controlled. Lake Bunyonyi SCMP is in rhyme with this Act and
provides for tree growing and ownership which should be undertaken in the catchment programs

as part of environmental mainstreaming.
3.3.7 The Uganda Wildlife Act, Cap. 2019

Lake Bunyonyi Sub Catchment is a tourist destination and it was observed that some human
activities are carried out within catchment by the local communities. Lake Bunyonyi SCMP will
thus promote among others: the sustainable management of wildlife conservation areas, the en-
hancement of economic and social benefits from wildlife management by establishing wildlife use
rights and the promoting of tourism and public participation in wildlife management as provided
under the Uganda Wildlife Act.

3.3.8 The Fish Act, Cap. 197

Lake Bunyonyi SCMP will promote sustainable fishing activities and fisheries value chains for
improved livelihoods but further promote control measures for improving on water quality and

quantity as provided under the Fish Act.
3.3.9 The Investment Code Act, Cap 92

Priority areas under this law that have potential within Lake Bunyonyi Sub Catchment that are
listed under Second Schedule include: tourism industry, crop processing, processing of forest
products, fish processing, transport, energy, construction and building industry. Lake Bunyonyi
SCMP will provide interventions that are aimed at ensuring that the natural resources are man-

aged sustainably.
3.4 Regulations
3.4.1 The Water Resources Regulations, 1998

These provide for application for a water permit where a person who, (a) occupies or intends to
occupy any land; (b) wishes to construct, own, occupy or control any works on or adjacent to the
land referred to in regulation 10; may apply to the Director for a water permit. Lake Bunyonyi
SCMP will address activities that affect drainage and the environment including the applications
of permits for controlling water abstraction and wastewater discharge, to promote sustainable and
environmentally friendly development and use of water resources. Lake Bunyonyi SCMP will pro-
vide for the different types of permits provided for under the Regulations that require enforcement
and these include: Surface water Abstraction Permit, Groundwater Abstraction Permit, Drilling
Permit — For persons involved in drilling of Boreholes, Construction Permit - for a person who

wishes to engage a driller to construct a borehole on his land for using water or recharging an




aquifer or fitting a motorized pump or borehole, Waste Water Discharge Permit and Easement

Permit.
3.4.2 The Water (Waste Discharge) Regulations, 1998

It provides for the regulation of water abstraction and waste water discharge through permits.
Lake Bunyonyi SCMPprovides for the Waste Water Discharge Permit system to be implemented

specifically for hotels that discharge wastewater after treatment.

Examples of Water and Wastewater Discharge Permits Issued under the Regulations

e Surface water Abstraction Permit,

e Groundwater Abstraction Permit,

* Dirilling Permit — For persons involved in drilling of Boreholes,

* Construction Permit - for a person who wishes to engage a driller to construct a borehole
on his land for using water or recharging an aquifer or fitting a motorized pump or bore-
hole,

* Waste Water Discharge Permit and

¢ Easement Permit.

3.4.3 The National Environment (Hilly and Mountainous Area Management) Regulations,
2000

Lake Bunyonyi SCMP promotes the management of hilly and mountainous areas through the
proposed environmental and social quality objectives where every land owner or occupier shall
while utilizing land in a mountainous and hilly area: (a) observe the carrying capacity of the land;
(b) carry out soil conservation measures; (c) utilize underground and surface water resources; (d)
carry out measures for the protection of water catchment areas; (e) use the best available tech-
nologies to minimize significant risks to ecological and landscape aspects; and (f) maintain such
vegetation cover as may be determined by an agricultural extension officer or a local environment

committee.

3.4.4 The National Environment (Wetlands; River Banks and Lake Shores Management)

Regulations, 2000

Lake Bunyonyi SCMP promotes some of the provisions of this regulation namely; wetland re-
sources to be utilized in a sustainable manner compatible with the continued presence of wetlands
and their hydrological functions and service; environmental impact assessment to be done for all
activities in wetlands likely to have an adverse impact on the wetland; special measures essential
for the protection of wetlands importance as ecological systems and habitat for fauna and flora

species have been provided; and wise use of wetlands to be interpreted into the local approaches
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to the management of their resources through awareness campaigns and dissemination of infor-

mation.
3.5 Transboundary International Agreements/Conventions

3.5.1 The Convention on Wetlands of International Importance especially as Waterfowl

Habitat 1971 (Ramsar Convention)

The Ramsar is an intergovernmental treaty that commits member countries to maintain the eco-
logical character of Wetlands of International Importance and to plan for the "wise use", or sus-
tainable use, of all of the wetlands in their territories including designation of wetland sites of
international importance and to ensure that all wetland resources are conserved, now and in the
future. The Convention promotes an integrated package of actions to ensure the conservation
and wise use of wetlands ecosystems that are the primary resources from which water and all its
benefits for humans are derived, and they are a major and critical component of the hydrological
cycle. Therefore, elements of conservation and wise use of wetlands ecosystems around the lake

will be incorporated in the Lake Bunyonyi SCMP.
3.5.2 The Convention on Biological Diversity, 1992

The Convention has three main goals including: conservation of biological diversity; the sustain-
able use of its components; and the fair and equitable sharing of benefits arising from genetic
resources. The Convention recognizes that watersheds are an appropriate biogeographic unit for
applying the ecosystem approach towards the conservation and sustainable use of inland water
biodiversity. The Lake Bunyonyi SCMP will incorporate watersheds as an appropriate biogeo-
graphic unit for applying the ecosystem approach towards the conservation and sustainable use

of the lake biodiversity.




3.5.3 The UN Framework Convention on Climate Change (UNFCCC) 1992 and related
Kyoto Protocol, 1998

The fundamental objective of the UNFCCC is to achieve stabilisation of the concentration of
greenhouse gases in the atmosphere at a level that would prevent dangerous anthropogenic in-
terference with the climate system. The UNFCCC and Protocol recognise the need to make poli-
cies and take measures that take into account different cover sinks and reservoirs of greenhouse
gases and adaptation. The Lake Bunyonyi SCMP will incorporate measures to promote and in-

tensify wetland protection and restoration in order to enhance sinks of greenhouse gases.
3.5.4 The Paris Agreement on Climate Change, 2016

The Paris Agreement provides a framework for global climate action. The Lake Bunyonyi SCMP
will incorporate measures to promote adaptation to climate change to be mainstreamed through

national adaptation plans.
3.5.5 The Nile River Basin Cooperative Framework Agreement 2010

The CFA covers the use, development, protection, conservation and management of the Nile
River Basin and its resources. It also establishes an institutional mechanism for cooperation
among the Nile Basin States. The Bunyonyi SCMP will incorporate Nile Basin Sustainability
Framework that include strategies on environmental and water-related natural resources man-

agement and climate change adaptation and mitigation.
3.5.6 The Treaty for Establishment of the East African Community of 1999

The EAC treaty covers five partner States of Kenya, Uganda and Tanzania, Burundi and Rwanda.
One of the objectives provided in the Preamble of the treaty is promotion of a sustainable growth
and equitable development of partner States including rational utilisation of the region’s natural

resources and protection of the environment.




The EAC Treaty is perhaps the most comprehensive regionally binding basis for developing joint
strategies for integrated management of water resources of the Lake Bunyonyi. The integrated

management strategies will be incorporated in the Lake Bunyonyi SCMP.
3.5.7 The Protocol for Sustainable Development of Lake Victoria Basin of 2003

This protocol is a detailed document aimed at sustainable development in Lake Victoria. Article
25 requires the Partner States in their respective territories to establish water quality and quantity
monitoring and surveillance stations and water quality and quantity control laboratories. This im-
plies that Uganda as a signatory to the Protocol is required to enforce measures that require
developers of planned activities to prevent pollution, and where prevention is not possible, mini-
mize it. The Bunyonyi SCMP will incorporate strategies for ensuring water quality and quantity in
the lake.

3.5.8 EAC Protocol on Environment and Natural Resources Management 2006

The Protocol is designed to govern the Partner States in their cooperation in the management of
environment and natural resources over areas within their jurisdiction including trans-boundary
environment and natural resources. The Lake Bunyonyi SCMP will incorporate strategies for pro-
moting river and lake basin management in order to protect water resources and improve water

catchment management.

3.5.9 The Convention for the Establishment of the Lake Victoria Fisheries Organization,
1994

The Bunyonyi SCMP will incorporate strategies for discussing water quality in the Lake basin and

maintain a strong liaison with the existing bodies and programs.
3.5.10 Non-legally Binding International Law Instruments

There are several principles are contained in non-legally binding international law instruments

that are relevant for the Lake Bunyonyi SCMP.
3.5.11 The Sustainable Development Goals (SDGs) 2015

SDG goal 6 aims at ensuring availability and sustainable management of water and sanitation for
all. Target 6.5 aims to implement integrated water resources management at all levels. The Bun-

yonyi SCMP will incorporate four key components of IWRM.
3.5.12 The Rio Declaration on Environment and Development 1992

The Rio Declaration on Environment and Development 1992 was also among the documents that
were adopted at the Earth Summit. It also provides guidelines for urban development and man-

agement.




3.5.13 The Stockholm Declaration 1972

The Stockholm Declaration is non-legally binding instrument that was the outcome of the United
Nations Conference on the Human Environment which was the first UN summit on the environ-

ment, an event that really put the issue on the global political agenda.
3.6 The Institutional Context

3.6.1 National Level

3.6.1.1 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, managing and regulating all water resources and determining priorities for water de-
velopment and management. The MWE is divided into three directorates: Directorate of Water
Resource Management (DWRM), the Directorate of Water Development (DWD) and the Direc-

torate of Environmental Affairs (DEA).

The DWD has the responsibility for providing overall technical oversight for the planning, imple-
mentation and supervision of the delivery of urban and rural water and sanitation services across
the country, including water for production. It is responsible for regulation of 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 depart-
ments of Environmental Support Services (DESS), Forestry Sector Support Department (FSSD),
Wetlands Management (WMD), and the Department of Meteorology (DOM), recently turned into
an Authority.

The MWE further works closely with the National Environment Management Authority (NEMA)
mandated with the coordination, monitoring, regulation and supervision of environmental man-
agement, 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 2).Uganda National Meteorological Authority

(UNMA) is responsible for establishing and maintaining weather and climate observing stations
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network, collection, analysis and production of weather and climate information, (including warn-
ings/advisories) to support social and economic development. Awareness raising is one of their

key roles to be considered under the Lake Bunyonyi SCMP.
3.6.1.2 Other National Entities

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

ment.

The Ministry of Local Government (MLG) oversees the implementation of Local Government De-
velopment 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 facilita-
tion. A number of NGOs active in the water sector are coordinated at the national level through
the Uganda Water and Sanitation NGO Network (UWASNET), an umbrella organisation largely
funded by development partners including MWE.

3.6.2 Regional Level

As a result of the de-concentration of the management of water resources, DWRM created four
Water Management Zones (WM2Z2) following hydrological boundaries. They operate on regional
level with the objective to bring the central services closer to the stakeholders. Their primary role
is to facilitate sustainable development of the water resources for the economic and social benefit
of the people in the catchment and to implement the water management measures needed to
protect and conserve the catchment and its water resources, ensure sustainability, and reduce or

resolve conflicts over resource use.

The DWD established the Water and Sanitation Development Facility (WSDF) as a mechanism
for supporting water supply and sanitation facilities for rural growth centres and small towns, in-
tended 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.
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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 op-
eration and maintenance (O&M) back-up support (training, technical, legal and organisational

support, supervision of rehabilitation, and extension works as well as water quality monitoring).

The DWD has further deployed staff from its Department of Water for Production to the regions
while DEA has also established offices for its Wetlands Management, Environmental and Forestry

Support Departments at regional level.

These deconcentrated units in the regions are based together for improved cooperation and inte-

gration and represent the MWE on regional level.
3.6.3 Catchment Level

Lake Bunyonyi Sub Catchment is part of the larger Ruhezamyenda Catchment that covers a total
area of about 682 km? with six Sub Catchments. Ruhezamyenda Catchment Management Plan
(CMP) was prepared in 2015 and falls under Albert Water Management Zone (AWMZ). The es-
tablishment of the CMO which commenced with formulation of the Catchment Management Com-
mittee (CMC) for Ruhezamyenda Catchment on August 7, 2015, by the AWMZ. Subsequently,
a SCMC was formulated and the Consultant worked closely with the SCMC for Lake Bunyonyi
Sub Catchment in preparation of the Lake Bunyonyi SCMP. During the catchment management
planning process, an institutional framework was created, which brings the stakeholders together
to present and exchange their views and thus give the process legitimacy. Hence, AWMZ estab-
lished a Catchment Management Organisations (CMOs), which builds on and utilises to the max-
imum practicable extent, existing structures and relationships. The CMOs consists of several bod-

ies Figure 3:

= The Catchment Stakeholder Forum (CSF) brings together all actors on catchment man-
agement. 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 implemen-

tation status

= The Catchment Management Committee (CMC) is composed of representatives of all rel-
evant 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 steer-
ing role during its implementation. The CMC responsibilities include: coordination of stake-

holder-driven definition of key issues related to water resources, promotion of coordinated
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planning, and implementation as well as stakeholder-driven decision-making related to
integrated and sustainable development and management of water and related resources

etc.

= The Catchment Management Secretariat (CMS) provides support to the Catchment Man-
agement 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.

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

ment agencies, and other relevant organisations in the catchment.
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Figure 3: Catchment Management Organisation Structure (DWRM 2016)

Other relevant institutions at the catchment level include: The District Natural Resources Depart-
ment, District Works or Engineering Department, District Production Department, District Planning
Department, Department of Community Based Services, District Information Department, and
District Health Department are key in the implementation of the SCMP. However, the structure
varies from district to district according to the natural conditions in the district. Most districts have

5-year district development plans in which all sector plans are integrated.

Based on all possible present stakeholders the Catchment Planning Guidelines (2014) envision

roles as indicated in Table 3-1.

Table 3-1: Roles of Stakeholders in Catchment Plan Implementation

AWMZ * Coordinate all implementation activities

* Facilitate and support DWRM coordination of central level implemen-
tation and financial resource mobilization

* Facilitate implementation of SCMP projects by central departments

* Identify modalities for zonal and catchment level implantation among
its public and private sector partners




Mobilize funds (Medium Term Expenditure Framework, budget, do-
nors, private sector) with the assistance of DWRM for implementation
of zonal and catchment level projects

Coordinate, manage and undertake project preparation for zonal and
catchment level plan projects

Assess water use permit applications under existing regulations
Facilitate implementation and installation of upgraded and expanded
monitoring network and WIS, and operate system within the zone
Monitor hydrologic and meteorological conditions, compliance with
regulations, implementation of catchment plans and source protection
plans

Support and facilitate the increasing role the CMC and other stake-
holder groups including keeping all stakeholders informed of imple-
mentation progress

Undertake secretarial functions for the CMC/SCMC.

CMC and SCMC

Facilitate and promote implementation of catchment management
plans

Coordinate implementations from the SCMP

Include interventions from the SCMP into the respective District De-
velopment Plans

Monitor SCMP implementation

Review the SCMP regularly

Mobilize resources for the implementation of the SCMP interventions
Carry out meetings with the CSF

MWE - DWRM

Organize and coordinate the technical review of planned project pro-
posals and assign implementation to the appropriate department
Mobilize funds for the implementation of the SCMP and AWMZ sup-
port

Review policy, identify needs for legal and regulatory revisions based
on plan recommendations and manage the process for updating and
revision

MWE - NEMA

Review the environmental regulatory needs (actions, new or revised
regulations) based on the adopted final SCMP

Issue required regulations, notices, and permits in accordance with
legal and regulation requirements

MWE - Line
departments

Undertake preparation of projects and investments within their area of
responsibility that are proposed in the adopted final SCMP (feasibility

studies)

Supervise and manage project implementation (designs, tender docu-
ments, procurement, construction)

Operate the completed project in accordance with the permit and op-

erating rules agreed with AWMZ
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Line departments
in the concerned
sector Ministries

Undertake preparation of projects and investments within their area of
responsibility that are proposed in the adopted SCMP (feasibility
studies)

Supervise and manage project implementation (designs, tender docu-
ments, procurement, construction)

Operate the completed project in accordance with the permit and op-
erating rules agreed with AWMZ

District govern-
ment

Facilitate and support implementation of the adopted SCMP
Incorporate priority projects and programs into the District develop-
ment plans as appropriate

Donor partners
and NGOs

Implement priority projects and programs in collaboration with AWMZ
and other stakeholders in accordance with agreements and Memo-
randa of Understanding (MOUs)

Private sector

Facilitate and support implementation of the adopted CMP




4. STATUS OF LAKE BUNYONYI SUB CATCHMENT
4.1 Sub Catchment Description

Lake Bunyonyi has an area of 56 km?; maximum depth of 40 m lying at 1,973 masl (Beadle, 1966;
Green, 2009). Lake Bunyonyi is fed by River Kabirita at its Southern end from Rwanda and re-
mains stratified for many years without mixing (Hughes and Hughes, 1992) thus having anoxic
bottom waters. It drains into Lake Mutanda via River Ruhezamyenda.

Extensive swamp reclamation is primarily limited to edge encroachment in the area around Lake
Bunyonyi. During drier periods rural farmers are forced to abandon their land on higher ground
and drain parts of the swamp to grow crops. During wetter periods the swamps re-flood and the
farmers use the higher land again. Several types of crops are grown around the edges of swamps.
Irish potatoes, sweet potatoes and cabbages are the main crops planted in these wetter areas,
but tomatoes, beans, carrots, cauliflower and sugar are also occasionally grown. Handcrafts, such
as carpets, mats, trays and baskets are all woven from thin strips of papyrus (Cyperus papyrus)
stem and sold primarily on the domestic market, but also increasingly to tourists.

Fishing is carried out on a relatively small scale at Lake Bunyonyi, due to its depth and the con-
sequential scarcity of shallow breeding grounds for fish. Nevertheless, the swamps support sub-
stantial populations of Louisiana crayfish (Procamuurus clarkii), introduced into Lake Bunyonyi in
the 1970s, and native fish such as Mudfish (Clarius cassoni) and haplochromides. Smaller num-
bers of tilapia spp. and mirror carp (Cyprinus carpio) are also reported to reside in papyrus
swamps and are fished on occasion.

Sub Catchment delineation for Lake Bunyonyi was done using a 30m by 30m Shuttle Radar To-
pography Mission (SRTM) Digital Elevation Model (DEM) using ArcGIS. Based on the water body
network, hydrological stations, and points of interest, Lake Bunyonyi Sub Catchment was deline-
ated.

The map of Lake Bunyonyi Sub Catchment is shown in

Figure 4. The total area of the catchment is approximately 303.114 Km? as shown under Table 4-
1.

Table 4-1 shows the Sub Catchment areas, districts in the Sub Catchment and the area contribu-
tion of each district and its corresponding Sub County in the sub-catchment. The biggest (51.3%)
percentage of the Sub Catchment falls within Rubanda district while the smallest (48.7%) per-
centage is in Kabale district.

Table 4-1Sub Catchment Area and Area Contribution per District and Sub County

District Sub-county Area (km?)
Butanda 36.992
Kamuganguzi 26.123
Kabale Kitumba 17.287
Rubaya 51.601
Ryakarimira TC 15.669
Bubaare 21.049
Rubanda Bufundi 69.631
Muko 64.762
Total 303.114
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The map of the Sub Catchment is shown in Figure 4.1.
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4.2 Environmental Baseline

4.2.1 Climate

The climate of the Sub Catchment area is warm and temperate and the average annual temper-
ature is 17.2°C. The temperature in February (warmest month of the year) averages 17.5°C. At
16.8°C on average, June is the coldest month of the year in the project area. Temperatures av-
erage about 18°C during the day and fall to about 10°C at night. The variation in annual temper-
ature is around 0.7°C. The relative humidity in the project area is between 90% and 100% in the
morning and decreases to between 42% and 75% in the afternoon, all the year around.

The average annual rainfall is 1368mm. The driest month is July, with 29mm of rain. In April, the
precipitation reaches its peak, with an average of 173mm. There is a difference of 144mm of
precipitation between the driest and wettest months. The Sub Catchment area experiences bi-
modal rainfall pattern with long rains occurring from February to May and short rains between
September and November.

4.2.2 Vegetation/Flora

Plant life diversity in the Sub Catchment is a mixture of shrubs, grass, herbs, sedge and trees
(Plate 4-1).

Plant life diversity in the Sub-Catchment is a mixture of shrubs, grass, herbs, sedge and trees
(Plate 6-1). The vegetation in both areas is very much simplified with a general absence of woody
vegetation and mostly comprised of herbaceous plant species. None of the plant species in Ta-
bles 4-2 are listed on the IUCN or the NFA list for Uganda. All are fairly common and widely
occurring species.

Table 4-2Examples of plant life diversity in the Sub Catchment

Species Family IUCN Status Growth form
Ageratum conyzoies Asteraceae LC Herb
Alysicarpus rugusus Papilionaceae LC Herb
Andropogon schirense Poaceae LC Grass
Bidens grantii Compositae LC Herb
Brachiaria platynota Papilionaceae LC Herb
Bridelia micrantha Phyllanthaceae LC Tree
Chiloris gayana Poaceae LC Grass
Christella parasitica Thelypteridaceae LC Fern
Cissampelos mucronata Menispermataceae LC Climber
Clausena aniseta Rutaceae LC Shrub
Clematis hirsuta Ranunculaceae LC Climber
Conyza floribinda Myrtaceae LC Tree
Cyperus latifolius Cyperaceae LC Grass




Cyperus papyrus L. Cyperaceae LC Sedge
Cyphostemma ukerewense Vitaceae LC Sedge
Desmodium uncinatum Asteraceae LC Herb
Digitaria abyssinica Asteraceae LC Herb

Plate 4-1: Plant life diversity in Bufuka Village, Mwendo Parish, Kitumba Sub County, Ka-
bale District and Highland bamboo at Echuya Forest Reserve Village, Ikamiro Parish, Muko
Sub County, Rubanda District

Much of this area is today largely modified for farming and settlement, not much natural habitat
still remains and except where areas were set aside as protected areas especially Muko CFR and
within tea plantation in Ryakarimira TC where natural vegetation still exists.

The Sub Catchment is comprised of different types of wetlands including fresh water emergent
reed swamps dominated by single reed species; seasonally flooded herbaceous wetlands with
variable species composition; fresh water montane wetlands dominated by sedges and grasses
and fresh water palustrine forests (dominated by Mitragyna spp. and Syzigium spp.). The follow-
ing major vegetation types within the project area were recorded: Carex spp. interspersed with a
few plant species of Helichrysum formosissum, Eriocaulon schimperii, Alchemilla johnstonii, Lo-
belia wollastonii and Hypericum revolutum. Other wetland species included: Thunbergia alata,
Achyranthes aspera L, Asystasia gangetica T. Anders. Cultivated, fallow and grazing land species
included: Sanseveria Americana, Achyranthes aspera L., Ageratum conyzoides L., Dicrocephala
integrifolia. Waterlogged valleys are dominated by scattered Phoenix reclinata and Acacia poly-
cantha trees with several grasses commonly found in water logged areas likeLeersia hexandra
andMiscanthus violaceous.




Vegetation clearance, habitat loss and biodiversity deterioration are increasingly recognized in
this Sub Catchment. The factors causing biodiversity loss center primarily on habitat modification
and by far the major factor has been clearing for cultivation. Several lakeshores are planted with
Irish potatoes, maize, sugarcane, sweet potatoes and Eucalyptus species resulting into floral
change. Habitat modification does not only affect plants but also fauna. The most recorded wood-
land species across all sub counties within the Sub Catchment area included: Eucalyptus spp.,
and Pinus spp. which are planted along the slopes and sometimes in valleys. Farmlands were
mainly of sweet potatoes, beans, sorghum, Irish potatoes, field peas, maize, wheat and vegeta-
bles (mainly cabbages).

4.2.3 Fauna

Birds are some of the most widely used indicator taxon for monitoring human mediated impacts
on the environment. Most of the birds recorded in the area were encountered close to this natural
habitat mix. Some of the arms of the Lake still have a long stretch of wetland ecosystem that
provides refuge to bird communities as a natural habitat. Some of the bird species recorded along
the Lake shores that are ranked as of conservation significance at the East African level i.e. Grey
Crowned Crane (Balearica regulorum), Brown Snake Eagle (Circaetus cinereus) and African
Crowned Eagle (Stephanoaetus coronatus). Other species recorded included: Black-and-white
Mannikin (Lonchura bicolor), Common Waxbill (Estrilda astrild), Bronze Mannikin (Lonchura cu-
cullata), African Firefinch (Lagonosticta rubricate), Fan-tailed Widowbird (Euplectes axillaris),
Spectacled Weaver (Ploceus ocularis), Grey-headed Sparrow (Passer griseus), Fork-tailed
Drongo (Dicrurus adsimilis), White-crested Helmet-shrike (Prionops plumatus), Collared Sunbird
(Hedydipna collaris), Grey-backed Camaroptera (Camaroptera brachyuran) among others. Com-
mon migrant species included: Grey Heron (Ardea cinerea), Ring-necked Dove (Streptopelia
capicola) and Cattle Egret (Bubulcus ibis) and all these are listed as Least Concern (LC) on the
IUCN Red List of Threatened species. The habitats these species were recorded in were mainly
agricultural fields, swamps, natural and planted woodlots.

A pair of Grey Crowned Crane (Balearica requlorum) was recorded in Lake Bunyonyi area (spe-
cifically in Butanda Sub County at Nyakihanda Swamp) and it may well be important for their
breeding. Its generalist feeding strategy makes it highly adaptable and has allowed it to persist in
human modified habitats. The most significant threat to its survival is the loss of critical nesting
sites which occur in wetlands. There is need to ensure that this sensitive habitat for the cranes is
not destroyed. Plate 4-2 shows examples of bird’s species recorded within the Sub Catchment.




Plate 4-2: Examples of birds species recorded (Balearica regulorum, Motacilla aguimp, Bu-
bulcus ibis, Ardea melanocepha-la) at Nyakihanda Wetland/Village, Kahungye Parish, Bu-
tanda Sub County, Kabale District

Reptiles and amphibians are a unique group of vertebrates and are very sensitive to changes in
their environment such as habitat loss and modification. The Amphibians recorded were of Least
Concern as their conservation status and included: Flat-backed Toad (Amietophrynus macula-
tus), African Common Toad (Amietophrynus regularis), Reed frog (Afrixalus quadrivittatus). One
of the common reptiles encountered was the Monitor lizard (Varanus exanthematicus). There
were no endangered amphibians and reptiles recorded, and even if they did occur, it is not likely
that there will be a large population in the kind of landscape of such species.

Butterflies are widely used as bio-indicators for assessing biodiversity and monitoring ecosystem
responses to environmental perturbations. Butterflies belonging to two families Nymphalidae (Bi-
cyclus vulgaris and Ypthima asterope) and Pieridae (Belenois creona and Mylothris rubricosta)
were mainly encountered. Others included: Danaus chrysippus, Junonia Sophia and Eurema brig-
itta. Generally, low species richness and abundance was recorded probably due to disturbances
that already exists from cultivation, cattle ranching, infrastructure for human settlement and the
Eucalyptus woodlots.

Fishing is carried out on a relatively small scale at Lake Bunyonyi, due to its depth and the con-
sequential scarcity of shallow breeding grounds for fish. Nevertheless, the swamps support sub-
stantial populations of Louisiana crayfish (Procamuurus clarkii), introduced into Lake Bunyonyi in
the 1970s, and native fish such as Mudfish (Clarius cassoni), Cat Fish (Bagrus bayad) and hap-
lochromides. Smaller numbers of Mudfish (Clarias gariepinus), Tilapia (Tilapia zilli), Tilapia (Ti-
lapia leucostictus) and mirror carp (Cyprinus carpio) are also found in papyrus swamps and are
fished on occasion.

4.2.4 Topography

The Sub Catchment is characterized by undulating hills, which are usually smooth in outline, with
steep fluted slopes with hill tops continually rising to over 1846 m above sea level. It has plateau
areas, which are deeply incised particularly within the rightward drainage with local relief dropping
to 615m above sea level. The Sub Catchment has two distinctive topographic zones namely: (i)
The highland and plateau area- These areas are associated with rejuvenated landscapes and
were affected by rift valley faulting. The topography is deeply incised with steep slopes which
occur along fault lines and extend considerable distances in drainage basins. The hills character-
istically encircle lowland embankments which are broadly circular. (ii) The rift valley area —These
are relatively flat with broad tracts of clay swamps. The elongated trough-like feature cuts across
the project area.




4.2.5 Geology

The geology of the Sub Catchment is characterized by pre-cambrian rock comprising large orgil-
laccous sediments now seen as slates, phyllites and micaschists. These rocks are extensively
metamorphosed and granitized.

4.2.6 Soils

The soils are mainly ferralitic, volcanic and histic underlain by the oldest pre-cambium age variety
of metamorphic largely granitoid rocks, acid gneisses, schists and foliated granites.Loamy fertile
soils with varying proportions of sand and clay are along the Lake shores. The commonest soll
type is feral soils. Most of these soils support agriculture, brick making, pottery, ceramics and tiles
making among other things.

4.2.7 Surface water quality assessment

The surface water quality in the Sub Catchment is dependent on both natural and human induced
factors, and varies with seasonality. The reduced water quality results from hydrological changes,
such as draining of wetlands. More obvious are the polluting activities, such as the discharge of
domestic and other wastewaters into the watercourses and the use of chemicals and fertilizers
on agricultural land in the drainage basin.

A water quality assessment was therefore carried out to: i) assess the surface water quality with
an aim of evaluating the possible health and environmental risks, ii) investigate the suitability of
the water for domestic and other uses and iii) obtain information for use in development of the
SCMP.

Surface water quality assessment was done using primary data. Water samples were picked from
seven (7) different locations (Figure 4-2) across the Sub Catchment from 9t to 13"March 2020.
The samples were picked using clean plastic bottles and carefully stored before delivering them
to a certified laboratory for analysis. The samples were analysed using standard methods.

The results of the water quality assessment were compared with the national drinking water and
effluent standards (Table 4-3). The following parameters were found to conform to the National
standards for potable water (UNBS 2014): pH, Conductivity, Total Dissolved Solids, Total Sus-
pended Solids, Turbidity, Arsenic, Calcium, Chromium, Iron, Lead, Magnesium, Manganese, So-
dium Chlorides, Nitrates, Mercury, Ammonia and Sulphates. However, there is need for water
treatment (sedimentation and disinfection) to make it suitable for that primary purpose. All the
samples analysed met the effluent discharge standards as provided for under the National Envi-
ronment (Standards for Discharge of Effluent into Water or on Land) Regulations (1999).

On the other hand, Phosphates exceeded the National standard for potable water at two (2) spe-
cific locations. Phosphates are chemicals containing the element phosphorous, and they affect
water quality by causing excessive growth of algae. Although phosphate is not harmful to humans,
anthropogenic, or man-made, inputs of phosphorus are well known to have a significant impact
on ecosystems, and can damage the health of rivers and lakes (known as eutrophication). if an
excess of phosphate enters the waterway, algae, and aquatic plants will grow wildly, choke up
the waterway and use up large amounts of oxygen.




4.2.8 Rivers, lakes, and wetlands

There exists a network of rivers (mainly seasonal) within the Sub Catchment. These rivers, how-
ever, change names as they traverse the different areas within the Sub Catchment. There are no
other lakes within the Sub Catchment. Wetlands do exist mainly along the lake shores of Lake
Bunyonyi as seen in Figure 4-3 and these support livelihoods that depend on fishing and farming
within the Sub Catchment as well as attenuating floods and capturing sediment.
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Figure 6: Rivers, Lakes, and Wetlands in Lake Bunyonyi Sub Catchment
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4.2.9 Land use/cover change

The major land-use/covers in Lake Bunyonyi are small-scale agriculture, woodlot, tropical forest,
grassland, wetland and open water. Small scale farmland, grassland and open water have not
significantly changed from 1987 to 2014 period. The tropical high forest has declined gradually
with time while woodlot has changed drastically with time. Patches of small scale farmlands,
woodlots, and wetland changed to use/cover form one period to another. Although the tropical
high forest lost more than it gained, it only gained and lost to small-scale farmland and woodlots;
while grassland mainly lost to small-scale farmland and woodlots. In order to reduce on land
use/cover change, the terraces that used to control land degradation should be rehabilitated and
stabilized; while other soil and water conservation practices like trenches and grass bands, should
be included within the terrace (Kizza et al., 2017).

Self Help Africa (SHA) from 11"to 15" November 2019 conducted training on GIS and Remote
Sensing on Spatial Monitoring and Detection of Land Use change in Lake Bunyonyi Sub-catch-
ment, South Western Uganda where land use maps were generated (Figure 4-4).
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Figure 7: Land use map of Lake Bunyonyi Sub Catchment (2019)




4.3 Stakeholder Analysis

Stakeholders were identified at national, regional, catchment and local levels as those peo-
ple/groups/institutions that: i) are interested in the proposed SCMP, ii) are potential beneficiaries,
iif) might be adversely impacted, iv) may impact the SCMP and v) have the power to influence the
SCMP. The stakeholder identification was done through interviewing experts, brainstorming and
reviewing of relevant documents. The identified stakeholders broadly include those whose liveli-
hoods are dependent on some of the water, land and related catchment resources; those that
perform regulatory roles, those that are in charge of developing some of the resources, Civil So-
ciety Organisations among others. The stakeholders were grouped according to their importance
and interest as shown in Table 4-4.

Table 4-4: Stakeholder Mapping for Lake Bunyonyi Sub Catchment

Category

Key stakeholders consulted

Comment

International

European Union (EU), SHA

Development partners that
provide both technical and
financial resources re-
quired for implementation
of the SCMP

Government In-
stitutions (Na-
tional)

Ministry of Water and Environment (MWE),
Uganda Wildlife Authority (UWA), National
Environment Management Authority (NEMA),
Ministry of Agriculture, Animal Industry and
Fisheries (MAAIF), National Forest Authority
(NFA), National Water and Sewage Corpora-
tion (NWSC)

Government In-
stitutions (Re-
gional)

Albert Water Management Zone (AWMZ),
Umbrella Organisation (UO), Water Sector
Development Facility (WSDF), National Envi-
ronmental Management Authority (NEMA)

District Local

District Local Governments (DLG) of Kabale

Governmental organisa-
tions with a direct interest
in IWRM outcomes and /or
that are able to provide
support for implementation
of the SCMP

Organisations

Diocese, AICM

Government and Rubanda.
Sub-County Sub-County leaders in the Sub Catchment
level e.g. Sub-County Chiefs, Parish Chiefs, and
Community Development Officers (Rubaya,
Kamuganguzi, Kitumba, Butanda, Bubaare,
Bufundi, Muko Sub Counties and Ryakarimira
Town Council)
NGOs and Civil | Diocese of Kigezi, Nature Uganda, Interna- Organised groups carrying
Society tional Crane Foundation, CARITAS Kabale out activities within the

Sub Catchment or region
related to IWRM

Private Green enterprises operating in the Lake Bun- | Individuals in the Sub
Sector yonyi basin, Tour Operators, Lake Bunyonyi Catchment or region rep-
Hotels and Lodges Owners, Water transport- | resenting user groups with
ers, Farmer groups, Women farmers, Youth interest in water use and
Community Local Councils (LCs), Councillors, etc.




Category Key stakeholders consulted Comment

Village Village Natural Resource Management Com- | natural resources man-
mittees (VNRMCs), Vulnerable groups e.g. agement
Batwa etc.

4.4 Socioeconomic Assessment
4.4.1 Population, population density and trends

The current population estimates for Kabale and Rubanda districts are 245,600 and 206,600 peo-
ple respectively with a growth rate of 1.28%'. The region is one of the most densely populated
areas in Uganda with overall population densities of 422.4/km? Kabale and 286.5/km? for
Rubanda?. The probable reasons for the high population density include a good climate, fertile
soils, high fertility rates and in the past the absence of disease agents for diseases like malaria.
The Sub Catchment is predominantly rural and agriculture is the main activity of the population.
Only 7% of the population is urban and the rest is rural.

4.4.2 Land tenure and land use

The major land tenure system in the Sub Catchment is customary, with some leasehold titles in
the wetlands mainly where dairy farms have been established and farmer society groups grow
Irish potatoes for commercial purposes. Leasehold titles are mainly in Nyamuriro wetland in Muko
Sub County and Musamba in Rubaya Sub County. There is also privately owned land with free-
hold titles mainly the islands and tourism sites in Kitumba and Bubaare sub counties bought by
tourism developers. Land speculation around the lake is rife due to the high demand for tourism
developments. Most people with land at the lake side especially in Kitumba and Bubaare have
sold most of their land and could become landless (Sub County chiefs of Kamuganguzi and Ki-
tumba Sub Counties) leading to increased poverty and vulnerability of the surrounding commu-
nity.

Major land use in the Sub Catchment is subsistence agriculture, growing mainly annual crops
such as maize, Irish potatoes, sweet potato, sorghum, beans. Other crops grown include wheat,
barley in the higher areas, vegetables in the wetlands, tree tomatoes (as a fruit) and bananas.The
eucalyptus woodlot plantations on hilltops and valleys along wetlands (Plates 4-3). The woodlots
are primarily for sale of building materials although fuelwood is harvested.

Settlements are concentrated on the higher areas or hill tops while gardens are on lower slopes
and in the valleys. The average land area for agriculture in the area is approx. 1-2.06 ha per
household. Land holdings are fragmented with a household owning plots of land on different
hillsides and in wetlands.

1UBOS (2019) Statistical Abstract
2 |bid




Land fragmentation is due to traditional inheritance system of dividing and subdividing family plots
among the beneficiaries as well as selling potions to meet necessities like paying medical bills
and other eventualities.

Wetlands have been encroached and drained for cultivation and other uses. The high level of
land degradation due to poor farming practices is prominent. Tilling without fallowing and use
proper soil and water conservation techniques on the steep slopes has resulted into soil and water
erosion leading to crop loss and low productivity. Gardens are up to lake shore leaving no buffer
to protect the lake from siltation.
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Plate 4-3: Gardens at the shores of the lake and bare hills accelerating soil erosion in Mu-
samba village, Rwanyena Parish, Rubaya Sub County, Kabale District

4.4.3 Livelihoods

Agriculture: is the main occupation of the population with 82% producing at subsistence level as
a source of their livelihoods and the rest on a semi—commercial basis. The main cash crops are
wheat, sorghum, cabbages, beans, Irish potatoes, tea and tree tomatoes. Mushrooms and pas-
sion fruits are being developed as cash crops promoted by partner development projects support-
ing improved livelihoods like Nature Uganda, Self Help Africa and CARITAS-Kabale Diocese.

Tourism: Tourism is a major source of employment for the local youth especially those engaged
in provision services like boat cruises, nature guided walks and working in the lodges and hotels
(Plate 4-4).Major attractions are Lake Bunyonyi, the surrounding terraced hills scenery and pleas-
ant cool weather. Activities include nature walks, boat cruises, lodging and adventures like zip
lines. There is little evidence of sell of local produce to the hotels and lodges which could have
been an important market chain and source of income for the local farmers.
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Plate 4-4: Tourism luxury lodges employing the local people at Birdnest Resort Hotel in
Bufuka Village, Mwendo Parish, Kitumba Sub County, Rubanda District

Livestock sector: This is characterised by small numbers of stock per household keeping mainly
goats, sheep and piggery. A few people keep cattle (local breed) practicing free range grazing
while zero grazing is negligible.

Fishing Sector: Lake Bunyonyi’s productivity to yield fish to feed the population and for com-
mercial purpose is limited. There is limited mud fish catch from the few remaining swamps. Alt-
hough there is crayfish few people are engaged in their fishing and are mainly sold to the lodges.
Fishing is a negligible source of livelihood for the surrounding communities.

Bee-keeping: This is an established activity and source of income for the people in the Sub
Catchment. However, most beekeepers use traditional and destructive practices like fire and
smoke to harvest honey. There is need to promote adoption of improved hives for increased
honey yields and the opportunity for value addition to honey processing. Other economic activities
are businesses trade and retail in various merchandise.




Stone quarrying and sand mining: These are other sources of income for some communities
within the Sub Catchment area (Plate 4-5).
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Plate 4-5: Sand mining and st n quarrying in Nyambgu and ufuka and viIIag,
Mwendo Parish, Kitumba Sub County, Kabale district

4.4.4 Health status

Although each Sub County has a Health Center lll facility, there are inadequate health equipment
and staff in the health centres. This is attributed to inadequate funding of the facilities and lack of
replacement plans. Consequently, patients are referred to distant facilities to receive the same
services putting their lives at risk. For example, inadequate health equipment at health centre
facilities was reported in Auditor General’s report on the financial statements of Rubanda district
local government for the year ended 30" June 2018. Sixty-nine (69%) of households in Bufundi
and Muko Sub Counties are 5 Km or more to the nearest public health facilities (UBOS 2017)
while in Rubaya Sub County Kabale district they are over 70% of the households within 5Km or
more to a health facility.

445 Poverty

Some of the conditions within the community that are signs of poverty in the Sub Catchment
include inadequate incomes and limited income generating activities, small land holdings, food
shortages, poor paying jobs mainly casual labour, lack of household assets and poor shelters like
in the case of Batwa people, dependency on surplus for sale as a source of income and limited
paid employment opportunities. However, the National Household and Health Survey 2016 re-
veals that incidence of poverty in Kigezi region is 12.2 % much lower than the national average
of 21.4 %.

4.4.6 Food security

Most stakeholders consulted indicated that agricultural production in the Sub Catchment had re-
duced over time due to reduced soil fertility resulting from soil erosion and over cultivation. Cou-
pled with this, is weather variability and extreme events of drought and heavy rains leading to
landslides, flooding and crop failure thus resulting into food shortages. At the time of the consul-
tations lack of food due to crop failure of the previous season especially beans and Irish potatoes
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was reported. Due to limited alternative sources of income farmers are unable to recover from
climate change shocks as they are cannot purchase food and other essential commodities due to
lack of money.

4.4.7 Access to services

Farmers have been mobilised into various farmer groups by the agricultural extension and com-
munity development officers to ease service delivery. Groups organise regular training and as
groups receive subsidised inputs. Partner development projects are also working through farmer
groups to disseminate information and implementation of interventions. Through Wealth Creation
Programme, the government continues to support farmers with seeds and seedlings at the sub
counties. The inadequacy of this method is that majority of the average farmers are far from these
Sub County centres and therefore most of them do not pick these items. The Sub Catchment
protection interventions will therefore need to be channelled through farmer groups to attain
meaningful results.

Access to markets is hampered by poor road network and impassable roads during rainy seasons.
Most markets lack facilities like sheds, water, storage, power, roads, etc. and most operate only
once a week. Farmers market their produce through a long market chain involving many players
and middlemen that offer low prices to the farmers. Some of the products like Irish potatoes,
vegetables, and sorghum are sometimes sold by the road side. Supply of essential commodities
is from Kabale town, hence farmers have to travel long distances or cross the lake to a weekly
market at Harutindo landing site at the tourism hub in Kitumba to sell their produce and buy es-
sential commodities to take back.

There are 24 islands but the only inhabited island is Bwama, with a primary, secondary school
and health center Ill facility serving people on the island and mainland. In general access to health
and education services within the Sub Catchment is poor. In some areas school children cannot
hike the long distances or have to travel by boat to attend school thus exposing them to risks for
their lives. According to the Uganda Water Supply Atlas 2017, there is relatively sufficient access
to clean water in the Sub Catchment with access rates varying from 52% in Muko Sub County to
95% in Kamuganguzi, Kitumba and Rubaya Sub Counties respectively. Kituma, Kamuganguzi,
and Rubaya Sub Counties have surpassed the national target of 79% access to clean water sup-
ply in rural areas by 2019/2020 while the other Sub Counties stand at 52% access, for Muko,
Bubaare 58%, Butanda 60% and Bufundi 78%. Safe water access is mostly protected springs
43.7%, shallow wells 0.5%, deep borehole 5.4%, Rain water harvesting tanks 0.6% and public
tap 49.9% with over 80% functionality.

4.4.8 Language, ethnicity and gender issue

Kabale and Rubanda districts are predominantly occupied by the Bakiga speaking Rukiga. How-
ever, there are a few other ethnic groups also found in the two districts. These include the Ban-
yarwanda and Bafumbira and minority Batwa. Gender statistics projections for 2019 show as ex-
pected, women to be more than men; Kabale has 118, 300 males compared to 127, 300 females,
Rubanda has 97, 900 males and 198,700 females, (UBOS 2019). Despite women being more
they are gender inequalities in the distribution of resources where women do not own land or trees
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and other production assets, responsibilities, leadership, participation in decision making and
community programmes. Women participation in leadership is still hampered by low levels of ed-
ucation, cultural beliefs and perceptions. For example, females aged 18 years and above who are
illiterate in Rubanda district are 35% of the people aged 18 years and above who are illiterate
(UBOS, 2017). Most women who are actively participating in leadership and politics are on affirm-
ative action basis. Even women participation in community programmes and discussions is re-
stricted due to cultural barriers, norms, reproduction responsibilities and lack of empowerment.

Plate 4-6: During a community consultation meeting in Kyondo Village, Katenga Parish,
Kamuganguzi Sub County, Kabale District, women sat behind the men according to the
cultural norms

In such circumstance as in the above scenario women may not fully participate in the discussions
as they are obscured and men dominating the discussion (Plate 4-6), unless women’s inputs are
therefore obtained in a separate FGD. In respect of them being more than men and mostly en-
gaged in agricultural production they need to be targeted for mobilisation and engagement in
planning and implementation of interventions for rehabilitation of the catchment.
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Plate 4-7: Focus group discussion & consultation with Kacerere Women Grou Initiative
for Development in Kacerere Village, Kacerere Parish, Bufundi Sub County in Rubanda
District

In the above discussions the women were able to mention their preferred needs e.g. Calliandra
trees for agroforestry as it is multipurpose; it improves soil fertility, provides bean stakes, fodder
for zero grazing, and firewood while men preferred Grivellia and other timber trees. They also
indicated that they prefer to have livestock for zero grazing as a source of income instead of
growing passion fruits which are laborious and require a lot material especially poles and security
against thefts which they cannot afford.

4.4.9 Vulnerable groups

Vulnerability, according to the categories of the population, stems from limited access to produc-
tive assets and their different backgrounds. The vulnerable groups were identified as the youth,
orphans, widows, elderly, people with disabilities, the landless, and marginalised groups of Batwa
(Plate 4-8).

The Batwa are the most vulnerable groups because they lack basic needs e.g. food, shelter,
clothing, education, are poorly mobilised, landless, lack skills, depend on sale of their labour with
high affinity to depend on others discriminated by the host community. They have limited access
to resources especially wetlands as these have been taken over by the hosts and they have no
voice to demand for their rights. Although Nature Uganda and AICM are support the Batwa groups
a lot more needs to be done especially securing land for them. They have no burial grounds and
dump the dead in a nearby small wetland that drain into River Kagoma flowing into the lake.
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Plate 4-8: FGD held with Batwa Initiative for Conservation of Echuya and Development
Organisation in Murandamo Trading Centre, Mushanje Village, Kashasha Parish, Bufundi
Sub County, Rubanda District

4.4.10 Energy sources

Over 97% of households use fuelwood (charcoal and firewood) for cooking and heating while only
2.6 % use electricity, gas and paraffin, (UBOS 2014). This shows heavy reliance on biomass
energy around the Sub Catchment. The major source of fuel is planted woodlots as all natural
forest cover was converted into agricultural fields except Echuya Forest Reserve. Even then the
pressure on the available planted trees biomass is immense to sustain the wood fuel demand.

There is low coverage of electricity from the national grid. Electricity supply is at the tourism hub
serving the lodges and hotels and one island privately owned. A line is currently being extended
to Bufundi Sub County headquarters. Promotion of Tree growing strategies especially multipur-
pose species combined with use of energy saving technologies and alternative clean energy
sources like solar will help to reduce pressure on trees biomass energy sources.

4.4.11 Sanitation and waste disposal

Use of proper sanitation facilities in some parts of the catchment is generally poor. The Rubanda
District Statistical Abstract (UBOS 2017) indicate that 11.4% of households in Bufundi Sub
County, 12.2 in Bubaare did not have a toilet facility. Ryakarimira Town Council was the worst
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culprit with 14.3 % of the households not using toilet facilities, Kabale District Statistical Abstract
(UBOS 2017). The foregoing finding implies that the households without a toilet facility either
share or practice open defecation. Low sanitation coverage exposes the catchment inhabitants
to health risks associated with poor sanitation e.g. cholera, diarrhoea, dysentery, etc. It also
makes the open water sources vulnerable to faecal contamination as a result of open defecation.
The rest of the Sub Counties were in the range of 1.1-2 % of households without toilet facilities.

Lack of sanitation and waste disposal facilities were observed at the Harutindo market at the
tourism hub in Mwendo Parish, Kitumba Sub County. The market place has no proper public
toilet, market vendors practice open defecation, a poorly constructed one stance latrine by the
Sub County is in the middle of the market and another dilapidated pit latrine and urinal at the edge
of the lake serve the market kiosks along the lake shore. All the human excreta in these pit latrines
and urinals flow directly into the lake.

All solid wastes from the market and surrounding kiosks is disposed at shores and into the lake,
there is lot of litter as there is no proper waste disposal facility or mechanism. Households close
to the lake also dispose their waste directly into the lake. Stakeholders expressed fears that sur-
rounding hotels and lodges could be disposing waste and discharging untreated effluents/sewage
into the lake3. All these are potential sources of water pollution and health risks associated with
poor sanitation and waste disposal. The makeshift market needs to be relocated to where all
proper service facilities have been planned for.

The tourism stakeholders nonetheless mentioned that hotels and lodges were complying with
Ministry of Tourism, Wildlife Antiquities (MTWA) standards (which include proper sewage and
waste disposal) for health certification, the health certification audits are carried out annually by
the ministry. Some of them were practicing composting of solid waste and burning.

The area manager National Water and Sewerage Corporation (NWSC) Kabale indicated that
most of the users are doing onsite sewage management including the lodges at Lake Bunyonyi.
NWSC at the station has limited capacity to monitor sewage management at the lake and in
addition the sewage network cannot cover the lodges because of the terrain and unplanned de-
velopment.

4.5 Strategic Social and Environment Assessment

The Strategic Social and Environmental Assessment (SSEA) is a participatory process that seeks
to strengthen the integration of socio-economic and ecological aspects of water resource man-
agement. The overall purpose of the SSEA is to identify major social and environmental issues
that must be taken into account in the planning process and that could inform the plans’ outcome.
The identified stakeholders, through a number of consultative meetings and key informant inter-
views helped to identify issues regarding natural resources management within the catchment.

3 The team was unable to verify these fears due to limited availability of information. This needs verification by the
mandated and competent authorities
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4.5.1 Key environmental and social issues/drivers

Population pressure is one of the major social factors within Lake Bunyonyi catchment. The cur-
rent population of the catchment is concentrated around productive agricultural areas, trading
centres, and water sources. Population growth leads to opening up of land, leading to resource
use conflicts, over-exploitation of resources and encroachment into sensitive ecosystems such
as wetlands and forests in search of alternative sources of livelihoods such as charcoal burning.
Lack of an income means that communities remain trapped in a continuous cycle of poverty,
leading to overexploitation of resources in search of sources of livelihoods. Other key catchment
environment and social drivers include:

* Land ownership system and land fragmentation
* Land degradation and soil erosion

* Weak institutional coordination and enforcement
e Socio-cultural influences

Environmental and social issues and hotspot areas in the Sub Catchment were identified through
holding Klls and FGDs with various stakeholders and verified during transect walks and by ob-
servations. It was established that degradation of the Sub Catchment is manifested by wetland
encroachment for crop cultivation, cultivation along hilly and mountainous areas resulting into soil
erosion, siltation of the water sources, flooding and degraded ecosystems along the lake shores,
Artisanal mining activities and indiscriminate waste disposal by various economic activities being
undertaken along the lake shores such as markets and lodges.

Table 4-5 summarizes the key environmental and social issues in the catchment and their
causes/drivers.

Table 4-5: Main environmental and social issues and impacts

No. | Issue Impact

1. | Wetland encroachment Loss of vegetation cover thus vulnerability to floods,
and depletion along drowning/loss of life, soil erosion, siltation, water con-
lakeshores tamination, deposition/removal of nutrients and saill,

sedimentation, loss of ecosystem services, food inse-
curity, Environmental Water Requirements threatened
2. | Deforestation along moun- | Soil erosion, landslides on steeper land, loss of soil fer-
tainous/hilly areas tility, deposition of nutrients and soil, sedimentation,
drought, infrastructure deterioration, global warming,
lack of resilience, food insecurity, loss of ecosystem
services, water contamination, loss of income, reduced
water infiltration

3. Artisanal mining Soil erosion, landslides, siltation, water contamination,
sedimentation, infrastructure deterioration, ecosystem
alteration and loss
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due to lack of capacity, fi-
nance, failure to maintain
infrastructure, enforce-
ment of legislation, moni-
toring

tal degradation, lack of compliance to legislation

4. Indiscriminate waste dis- Water contamination, increased disease incidences, air
posal due to increased hu- | pollution, sedimentation
man settlements along
lake shores, lodges and
hotels

5. | Motorcycle/motor vehicle | Water and air pollution, increased disease incidences, ,
washing bay sedimentation

6. Institutional challenges Unable to implement plans and programs, environmen-

4.5.2 Strengths, weaknesses, opportunities and threats

As part of the development of the SSEA for Lake Bunyonyi Sub Catchment, a Strength, Weak-
nesses, Opportunities and Threats (SWOT) analysis was conducted. The results of the SWOT
analysis in addition to ESQOs provide a good basis for the development of interventions specific
to Lake Bunyonyi Sub Catchment. Table 4-6 presents the results of the SWOT analysis.

Table 4-6: SWOT analysis for Lake Bunyonyi Sub Catchment

Strengths

Weaknesses

Opportunities

Threats

Presence of natu-
ral habitats espe-
cially within tea
and forestry plan-
tations.

Presence of Muko
Central Forest Re-
serve.

Presence of wet-
lands along the
lakeshores provid-
ing diverse eco-
system services.
Presence of wild-
life at Echuya For-
est Reserve.
Presence of L.
Bunyonyi with the

Dependence on
rain-fed agricul-
ture.

Poor infrastruc-
ture.

Long-term de-
pendency on nat-
ural resources.
Unregulated arti-
sanal mining
Limited law en-
forcement to gov-
ern NRM

None compliance
to legislation that
govern natural re-
sources manage-
ment

Interest by de-
velopment part-
ners on the Sub
Catchment (i.e.
EU, USAID,
Gl2).
Eco-tourism po-
tential
Small-scale irri-
gation agricul-
ture.

Cash crop de-
velopment.
Industrial devel-
opment (pro-
cessing).

Degraded natural
resources specifi-
cally hilly and
mountainous ar-
eas and
lakeshores for
crop cultivation.
Wetland and lake
shores encroach-
ment resulting to
soil erosion, silta-
tion and sedimen-
tation of the lake.
Deforestation of
hilly & mountain-
ous areas.




aquatic species-
therein

Presence of sand,
rock and stones
Technical human
resource availabil-
ity at district and
regional levels.

Limited institu-
tional develop-
ment

Poverty.

Developing sus-
tainable busi-
nesses around
fish farming).

Increased water
demand due to in-
creased popula-
tion growth.
Climate change
variability and their
implications such
as droughts and
floods.

Siltation of the
lake

Politics

Poverty levels in
communities due
to low incomes
Susceptibility to
floods.

Based on the above SWOT analysis, there is need to implement interventions that will improve
on water quality and quantity, improve community livelihoods and ensure environmental sustain-
ability.




5. OPTIONS AND SCENARIOS

5.1 Introduction

During the Sub Catchment stakeholder engagements of between 9t — 20t"March 2020 in Kabale
and Rubanda Districts, the stakeholders made suggestions for the vision and strategic objectives
for Lake Bunyonyi Sub Catchment. Thereafter, stakeholders further supported the identification
of intervention opportunities that contribute to achieving the strategic objectives. Lake Bunyonyi
Sub Catchment is one of the Sub Catchments under Ruhezamyenda Catchment that make up
part of the AWMZ thus the strategic objects and the options for the catchment management in-
terventions for Ruhezamyenda Catchment have also been considered to arrive at the harmonised
options.

Valuable contributions were also made by the stakeholders of Lake Bunyonyi Sub Catchment
from the eight Sub Counties in form of working groups at the eight Sub County offices between
27th — 301 July 2020 during the presentation of the SCMP. Furthermore, a workshop to discuss
the SCMP was held on 31st July 2020 at Kabale and was attended by representatives of various
stakeholders from Kabale and Rubanda Districts (including local government officials, academi-
cians, media, NGOs, Tourism etc).

In this options and scenarios chapter, the vision and strategic objectives are presented and the
options for the Sub Catchment management interventions that respond to the identified issues
are elaborated. Through a scenario analysis the ideal combination of interventions is determined.

5.2 Vision and Strategic Objectives

The following Sub Catchment vision was formulated during Sub Catchment stakeholder engage-
ment meetings carried out between 9t — 20""March 2020.Lake Bunyonyi Sub Catchment Vision
is:
To be a sustainably managed Sub Catchment that promotes socio-economic develop-
ment while providing healthy ecosystem services.

Similarly, the following three strategic objectives were formulated from different suggestions pro-
posed during Sub Catchment stakeholder meetings held between 9t — 20t March 2020.

().  Strategic Objective 1: To enhance sustainable utilization of natural resources within the
Sub Catchment through awareness creation, capacity building, law enforcement and in-
stitutional coordination.

(i).  Strategic Objective 2: To protect, conserve and restore the Sub Catchment for provision
of sustainable ecosystem services and infrastructure.

(iii).  Strategic Objective 3: To ensure sustainable use and development of water resources
within the Sub-Catchment.




5.3 Options and Scenarios
5.3.1 Options

To achieve the vision and strategic objectives, there is need to undertake measures which ad-
dress the main issues and reverse those trends that undermine sustainable development in the
Sub Catchment. These measures are called options. Based on the established issues in the
catchment, a number of options including corresponding investment/management actions for ad-
dressing the issues were proposed during Sub Catchment stakeholder meetings. The detailed
options and investment/management actions are presented under their corresponding strategic
objectives in Tables 5-1, 5-2 and 5-3
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5.3.2 Scenarios

A set of options combined with external factors, government policies, ongoing trends and projec-
tions for the future then form a scenario. 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. Two scenarios were formulated envisioning different states of the
catchment and these were:

5.3.2.1 Scenario 1: Water Resources Development

This scenario envisages the status quo in 2040 with minimal efforts towards ecosystem protection
and conservation. Thus, the scenario is more focused on realizing Strategic Objective 3: “ensure
sustainable use and development of water resources within the catchment”.

5.3.2.2 Scenario 2: Ecosystem Protection and Restoration

This scenario envisages investments towards ecosystem protection and restoration with planned
water resources infrastructure development in 2040. Thus, this scenario aims to realize restora-
tion of all degraded wetlands, hilly/mountainous areas and lakeshores by the year 2040. This
scenario encompasses all the three strategic objectives (Strategic Objectives 1, 2 and 3). For
both scenarios, the impacts of climate change high emission scenario were considered.

5.3.2.3 Evaluated scenarios
Two scenarios were formulated envisioning different states of the Sub Catchment and these were:

* Scenario 1: Water Resources Development
* Scenario 2: Ecosystem Protection and Restoration

Multi-criteria analysis (MCA) was used in the scenario evaluation. MCA establishes preferences
between scenarios by reference to an explicit set of objectives identified. Measurable indicators
grouped into economic, social and environmental factors were established and used to evaluate
the two scenarios. Table 5-4 below summarises the categorization and description of the indica-
tors used.

Table 5-4: Indicators used for Scenario Evaluation

Group Indicator Description
1)  Water availability Volume of water in valley tanks provided
2)  Water source protection | Number of water Source Protection Plans
Plan Implemented (WSPPs) Implemented
Social 3) Improved farming meth- | Number of demonstration farms estab-
ods lished
4)  Displaced people Number of people displaced from gazetted
wetlands and lakeshores
1)  Cost difference Cost under each scenario
Economic 2) lrrigation Area of land irrigated
3) Eco-tourism sites Annual income from ecotourism




1)  Wetland area restored | Hectares restored
2)  Lakeshores length Hectares restored
Environmental restored
3) Forest area restored Hectares restored
4)  Tree growing on private |Hectares of trees of planted on private
area land

The weighted average method of the MCA was used. The relative merits of indicators under each
group were expressed in numeric form, ranging from zero, for very unfavourable characteristics
to 100 for very favourable ones. The scores were based on the indicator values under each sce-
nario presented in Table 5-5. The scenario with better indicator value received a higher score
based on expert judgement. The scenario presenting an indicator with a high value and contrib-
uting a positive impact like water availability scored highest (100) and that with no positive impact
scored lowest (0). The indicator values for each scenario and the respective scores are presented
in Table 5-5.

The social group was assigned a weight of 40 and four indicators were identified and used to
evaluate the scenarios for the social group. Each of the four indicators was assigned equal weight
of 10. The economic group was assigned a weight of 30 and three indicators were identified and
used to evaluate the scenario and these were cost difference, irrigation and ecotourism which
were assigned a weight of 15, 8 and 7 respectively. The cost difference was based on the cost
required to implement each of the scenarios. Also, four indicators were identified for the environ-
mental group and these were wetland area restored, lakeshores length restored, forest area re-
stored, and Tree growing on private land and each was assigned a score of 7 apart from planting
of trees on private land that scored 9. It should be noted that the cost of implementing scenario
2 is higher than that of implementing scenario 1.
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Table 5-5: Value of Indicators Against Each Scenario

Indicator Values Scores Weight Weighted
(%) Score
Group Indicator Scenario | Scenario |Sce- |Sce- Sce- Sce-
1 2 nario | nario 2 nario 1 |nario
1 2
Water availability 25,000M3 0 100 0 8 8 2
B WSPPs 0 30 0 100 19 0 8
_g implemented
3 Improved farming 0 26 0 100 0
10 8
methods
Displaced people 0 4,500 100 0 10 10 2
o Cost difference 4,200,000 | 8,300,000 65 10 15 10.5 2.5
USJ £ |Irrigation 1,200 Ha 0 100 0 10 6 0
< | Ecotourism sites 0 $35,000 0 100 5 0 8
Wetland area 0 12,000 0 100 0
5 9
_ restored Ha
£ Lakeshores length 0 850Ha | 0 100 i 0 o
GE') restored
S Forest area restored 0 225Ha | 0 100 5 0 9
uEJ Tr.ee growing on 0 125 Ha 0 100 5 0 8
private land
Total 100 345 | 65.5

An arithmetic was done from Table 5-5. For each scenario an overall merit score was calculated
as the weighted average of its scores under the different indicators. At the end the table, the
ranking representing the results of the multi-criteria analysis is presented for the prioritization of
the scenarios. In this case, scenario 2 had the higher score (65.5) than scenario 1 (34.5) and

therefore, scenario 2 should be prioritised.




‘selbojou
-|08} 9ouBUSURW PUB 1S0D
. . 00G‘e mo| 1dope 01 (‘010 ‘elwspeore
00s'€ 0 005'€ F Buiuresy Jad (xed | ‘siojoesU0D ‘swilly Aoueyns
Jaq | 0G 'xoidde) sbuiures -u09d *6°8) suoIIN}ISUl JUBA
-WwnpN [enuue ayeuapun -9la4 yum aziblauAs 12’}

. ‘s|elalew (sie

00s‘8 0sey 0S¢y 001} g8 leq | -1} ‘sigsod) D3| 8N
-wnN | -quisip pue aJedaid ‘ainjonsesur Aid
‘ 000°Z _ 00S‘c 1aq "SONM yim sbui | -dns Jajem Jo soueusjueW
000V} 000'£ L4 -wnpN | 198w Apapenb pjoH pue asn Jadoid uo (-018
00} 19q "SMOUS Y[e] OIpel | ‘SONM ‘Siash pud) siap|oy
008 0 008 8 -wnN | Apauenb ayeuspun | -e)eis Jo uoneziisuas ||

(asn)
(asn) 1ex 0102 0€£02 G202 1s0Q A
-0] aul7 -0€0¢C -Gc0c -0c0c jun | -uenp nun uonoy uondo
I 8A93lqO 21691e.)S 10} SUOIOY Judwabeueyy pue JuUaw}saAu| Jo bullso) : -9 ajqeL

K4
xipuaddy ul umoys aJe pajuswaldwi 8q 0} 8Je SUONUSAISIUI JUSWSBeURW pue JUBWISOAUI 8Y) 8laym suoljeoo| pesodold sy ‘e-9 ajqel

0] |-9 9|ge | ul pajuasald si suoioe Juswasbeuew/juswisaul 8y} Jo Bunsoo ayl 9jiym 9 xipuaddy ul pasuewwns ale s[ejo}
aul| 8y} bunndwoo ul pasn (QSN) SIS00 Hun 8y "Suoioe Juswabeuew/juswisoAul J1dy} pue suondo [enpiAipul bunewnss Aj@yeinooe
1o} uonewsoyul Aressaoau apinold 0y sesodind Buiuueld oibajesis 1oy suop sem Bunsod ey Juswydes-gns 1AuoAung aye ayl 1o}
suondo auy) Jo sisAeue ay] a1e1ljIoe] 01 padojonsap alom Suonoe Juswabeuew pue JUSWI]SSAUI SNOLIBA JO uoneluswsa|dwi ayj 10) S1S00 ay |

ue|d JUsWSaAU] |9



L9

00} 18q "'SMOUYS )|e} olpel
008 0 0 008 8 -wnN | Apeuenb axeuspun
‘lans] Alunoo-gns *0}0 ‘seuolp ‘sieind
. ‘ . ‘ Je SJ9yJ0M UOISuslIxa -wo9 ‘solped ‘sauoyd 9yi
009°S1 0 008 008 £ 000 v Jaq _ocmv_masoa Jawue} -ow ‘68 mmu:::ocmmsc_ ._.%
-WwnpN dinba pue uiei} JO a@sn pue uondopy €'1°€
_ . ‘Ajuno) gng suol}
000°01 0 000'S 000‘S 005°¢ ¥ 1aq yoeas 1e uoleroosse -BID0SSY Jawlie Jo uonew
-wnN | ,SJ8wuie} B 81njIsuo) | -1o4 pue bBuluayibuans g 1°e
‘Aluno) gng yoea
001 ul s|elalew (sie
008 0 0 008 8 18q | -1} ‘sigysod) D3| 8n
-wnN | -quisIp pue aJedalid (s10
"S1oU} | -OO Seusysi4 pue Areuus
-SIp g 9U1 JO yoea | -19A ‘[edn)nouiby "68) saoIA
008 0 0 008 oot 8 Jaq ul wm,%smcv__wy M_US -B\m/ >_Lom_\_6m UDM co_wcoyxm
-wnN | Apeuenb axeuspun JO @sn ay} 8oueyuy L€
HEGET "'SMe|-9AQ uoeyues J110
. 002‘L ) 2 ) Jad HHO1) Auedoud | -ads pue (0002) 19V Uljee
oov'e 0 00c'+ 00c'+ Jaq somﬂ_.no», vwco:ooaw o_,_un_zn_A ayl ,,w EMMWEM
-wnN | -ul [lenuue ayeuapun -ua a8y} uayibuans £°1°2
‘ _ ‘ "10LISIg Yoes 10y
000‘ve 0009 0009 000°CL oooet c 13q sme|-9Aq uoneyues sme|-9Aq uoney
-WwnpN anoidde pue yeiq | -lues jo uswdoreq g'1'g
. ‘s|elalew (sie
00s‘8 0 0sey 0S¢y 00} G8 leq | -1} ‘sigysod) D3| 8N
-wnN | -quisIp pue aJedalid
*S10l}
. 009 009 ) 001 -SIp g 8y} Jo yoesa 'soonoeld auaib
oov'e 00c't e Jaq ul w\ﬂo:mcv__wy M_US -Ay pue uoneyues poob uo
-wnN Alyluow axeuspun | SBIIUNWWOD BZ1)ISUBS |'|'2
(asn)
(asn) 11 01702 0€02 G202 109 |  Am
-0 aulT -0€0¢ -Gc0c -020¢ Hun | -uenp nun uondy uondo




‘'saulyoew buirnowal
ui00 Q| pue saulyo
-ew Buijos urelb

01l ‘slepsam |ein)
-|noube | ‘1e1seniey

000°009' 0001008 1 gggppg | 000008 2 PaUIGLIOD | ‘SI0}
-oelJ] g yum paddinba
yoes j1olisIp
B} 1e suoIljels aoIA "0} ‘slopaam ‘sia)saniey
Jlaq | -1es auiyuswdinba | ‘siojoel; ‘6o uswdinba [eo
-wnN | |eolueyosw ysiigeis3 | -lueyoaw JO UOISINOI] L'€Y
_ _ . ‘lons] Aluno) gng
00002 0000k 1 0000k 1 0005 b 18q | 1e Aoy Buipseiq
-WNN | X20]S8Al| e ysi|qels3
_ _ ) ‘lons] Aluno) gng
000°2L 0009 0009 000€ b 194 ye uononpoid pass
-wnN | Ayunwwod ysigei1sy
_ _ . ‘lens] Alunod '0]9 ‘spaalq
00009 0000e 0000e 00051 ¥ Jaq -gns e Auasinu ‘s|eolwayoolbe ‘pass
-wnN 9aJ} e ysiigeis3 | panoidwl JO UOISINOI] |2 Y
_ _ . ‘lens] Alunod ‘'sabe
000‘8t 000've 000 v¢ 000°ct ¥ Jaq -gns 1e swJey} uon -)Ul|] UOISUBIX® puB Jawle}
-wnN | -eJsuowsp ysigeis3 | -yotessas usyibuans gL'y
"Jeak e 901M] [BA9)
. . 0S0‘} Aunoo-gns 1e sdnoib
002'v 0 00 ¥ v Jaq Jawuey Joy (xed G|)
-wnN | sBuluiel; axeuspun ‘(s19
‘Aluno) gng yoeos | -oiO seuvysi4 pue Aleuus
001 ul sjeualew (sid | -19A ‘[ednynouby “6:8) seoia
008 0 008 8 Jaq | -l ‘sieysod) 93| 8n | -18s AIOSIApE pue UOISUBIXD
-wnN | -quisIp pue aJedalid JO @sn 8y} @oueyug |'|L'{
(asn)
(asn) 11 01702 0€£02 G202 109 |  Am
-0 aulT -0€0¢ -Gc0c -020¢ Hun | -uenp nun uondy uondo




69

pbuibexoed/buisseo

-0.d 1eow

‘Buibexoed/buissad

, . -04d yjiw

00002, |O 000°09¢ | 55g9gg | 000 08H 14 ‘Buisseooid urelb

yum paddinbe |ang)

Aunog agng ye Ao
Jlaq | -e}Buisseooid-oibe ‘sanjoe] buissaoolud
-wnN | ue jo uswysigeis3 | -o4be Jo uswysiigeis3y 1°2's
"(suonnuisul [eloueu
-1} AQ) seniunuoddo ssau
. _ . -1Isnq pue (siowJe} AQ) upalo
000°‘0€ 00S £ 00S £ 000°Gl 0000€ L 0] SS820B 90UBYUd 0] SUOl}
-njisul Buioueuly pue suoi
Jaq "SMOUYS |eJn}jnou -BID0SSE JaWe) Usam}aq
-wnN | -Be jenuue aziueblip sdiysiaupned 191s04 €'
‘suonnisul
[eIOUBUI} WOJ) HPBIO SS820B
000V 1 0 000°Z 000°Z 00S‘c N Aiises ueo Aay) yeyy os Buu
‘(Buiuresy sad xed | -ue|d ssauisnq ‘Aoeuay eld
Jaq | 0G 'xoidde) sbuiureyy | -ueuly ‘bBuidesy plooal ul Sid
-wnN [enuue ayeuspun | -wJe} jo Ayoeded piing g v
_ _ . "[ens] Ajuno) "SY1ISA Pue sOOJVS
0000l |0 0005 0005 1 005¢ b 18q ans 1t 000VS | ‘6’8 sewayos paso pue
-wnN B JO uonewuoH | sbuiaes jo uonewlod |y

‘lans] Aluno)
. 002'v ) 0S0‘} ang 1e sdnoub Jawie} ‘Aauiyoew jo asn
oov'8 0 00c v 8 Jaq LM (xed Gg1) Buiuresy aAlonpold ul siewe) 1oy
-wnN [enuue ayeuspun | Juswdojansp Aloede) g€y

(asn)
(asn) 11 0102 0€£02 G202 109 |  Am

-0] auI -0€0¢C -Gc0e -0c0¢ Hun | -uenp nun uonady uondo




‘lans] Alunoo-gns 1e

"suol

. 0002 0002 00G‘e SJOUMO 1S8.10] a1eAld -e[nbaJ pue sme| JueAg|al
000wl v Jaq yum (xed og) sbul 1NOQEe SI9UMO ]S840} dleA
-WnNN -199W [enuue p|oH -1ud jo uonezyisuas |1/

‘Alle
. . . -nuue [aA8] Alunod ‘sindul [eanynoube
000‘vL 0002 0002 00s'€ ¥ -gns 1e siajeap 1nd pJepuels Ajuo ejowoid 0}
leq | -uroiBe o) (xed 0g) | "01@ ‘VAVNN ‘SANN ‘VAN
-WnNN sBulurel; ayeuspun yim uoneloge||on 12’9
‘Allenuue |aAg) (-o010 ‘uonel
. 000°‘L 000°‘L ) Aunoo-gns 1e sdnoub | -1odsueu ‘Buibeyoed ‘Buiwn
000'v1 00s'€ L4 1aq Jawie] 1o} (xed QG) ‘6°9) Bulpuey 1sentey-1sod
-wnN sBulurel; ayeuspun pue -aid ul Bulurel] |19
‘(s1o
) ) ‘Aljenuue [aA8] | -oiO Sseuaysi4 pue Aleuus
000‘vL 0002 0002 00S‘e ¥ Aunoo-gns 1e sdnoib | -1oA ‘[einynouby 6:8) sadiA
1aq Jawue] 1o} (xed 0G) | -1es Alosiape pue uoISUBIXd
-WnNN sBuiurel; ayeuspun JO 8sn ay) @oueyug |'S’S

"'SMOUS [eJn]
. 005‘e . -|noube [enuue paziu | ureyd anjea ainynoube ay}
00s'€ 0 00s'€ F Jaq -eb1o ybnouyy uon ul s1010e snouea 1sbuowe
-WnNN -BJOQE||00 8ouUBYU] | uONBIOgR||0D B10WOoId £°2'S
‘Buiurebieq
9AI109]|00 pue 9|BJS JO Salw
000V L 0002 0002 005 b -0U099 JO s}yduaq ‘uononp
(Buiuresy sad xed -0Jd |e1oJawwo9 10} pasu
Jaq | 0G 'xoidde) sbuiures 8y} uo sdnoub Jawey/sio
-WnNN [enuue ayeuapun -we} 9znIsues g'2's

‘syue|d

Buibexoed/buisseo

-04d ysi pue

(asn)
(asn) 1ex 002 0€02 14114 1s0) A

-0] auI -0€0¢ -Gc0c -020¢ yun | -uenp nun uonoy uondo




"Jeah
. 000°Z _ 00S‘S B 90UO0 Ssaloyine ‘suole|nbai pue
00071 0 000/ v Jaq [e00] Joj sBundaw |  Sme| JUBAS|SI JO JUBWISIIO}
-wnN uonezisuas p|oH -ua ay} uayibuans 12’6

'[9A3] 10U}
. . ‘ -SIp 1B SpuBjiom pal ‘'suone|nbai pue
000’8 0 0 000’8 000t 8 Jaq -Honm j0 _Mco___onMc_ SME| JUBABI|DI JO _,_cmEowLo,,
-wnN | Apeuenb axeuspun -ua a8y} uayibuans 216

. . "JeaA e 921m] Saniu

000V 0 0002 000°Z oose 14 18q | -nwwiod Joy sBunesw

-wnN uonezisuas p|oH
‘loAd| 10UISIp "uono9304d
008 0 0 008 00t 8 Jaq 18 SMOUS Y€} oIpel saloysaye| (noge sanunw
-wnN | Apeuenb eyeuepun | -wo9 JO UONBZIISUSS |°L°6

"Jeah
. ‘ ‘ . ‘ B 90U0 saljloyine ‘'suone|nbai pue
000, set set 00S5'€ 005 ¢ Jaq [e00] 10} wmczmoE SMe| JUBABJ|a) JO H_cmEowLo,,
-wnN uonezisuas p|oH -ua ay} uayibuans 12’8

'[9A3] 10U}
. ‘ . -SIp 1B SpuBjiom pal ‘'suone|nbai pue
009'6 0 ey 008'v 008 9t Jaq -Honm j0 _Mco___onMc_ SME| JUBABI|DI JO _,_cmEowLo,,
-wnN | Apeuenb axeuspun -ua a8y} uayibuans 21’8

_ . "Jeah e 901m] sanu

000V 0 0002 000°Z oose 14 18q | -nwwiod Joy sBunesw
-wnN uonezisuas p|oH "UOIIBZI|IIN PUB UOIBAISS
001 Jaq | "10U1SIp 1B SMOUYS Y|Be} | -U0D pueidam Inoge saijunw
008 0 0 008 8 -wnN | olpel Aysuenb pjoH | -wo9 JO uonezisuss |°1'g
*Alunoo-gns yoea ‘uoin
. ‘ ‘ . Ul S1S810} PaUMO -onpo.ud Jaqui 10} suone
008'% et et 00v ¢ 008 8 Jaq | Ajereaud ul wh%:ooo_w -:mohbmczm_xw j0 EwEooLo,"
-wnN | -ul [lenuue ayeuapun -ua ayj uayibuans g'1°2

(asn)
(asn) 11 01702 0€02 G202 109 |  Am

-0 aulT -0€0¢ -Gc0c -020¢ Hun | -uenp nun uondy uondo




0s2'v 001 Slensieu

00S‘8 0 052y G8 laq | (ssaly ‘'sieysod) D3|
-wnN | @mnguisip g aledaid uoneAIas
001 Jaq | IeaA e 201m] SMOYS -U09 1S8.10] 1Noge Ssaniunw
00y 0 0 00v v -WNN | el olpel 8yeuapun | -Woo JO UoeZISUSS | L)
) _ ) "Spuejiem pal UONBAIBSUOD pue|
000‘8 000°c 000°c 000y 000'+ o] Jaq | -19zeb Jo suonoadsul -18M UO SME]| JO 1UBWa210}
-wnN | Apeuenb exeuspun -ua ayj uayibuans gz’ L1

: . "Jeah

0001 0 0002 000°Z 005°€ ¥ 1aq e 901M) sBunesw
-wnN uoneziisuas p|oH uoneAlas
001 Jaq | JeaA e 901M] SMOYS | -UOD puBjlIoM lnOge Saniunw
00y 0 0 00v v -WNN | el olpel 8yeuapun | -woo JO UoezsussS L'z ||
‘ _ ‘ "S]1so UOIBAISSUOD
000‘8 0002 0002 000V 000} o] 1aq -10J JO suonoadsul | 1S90} UO SME] JO JUBWSIO0]
-wnN | Apeuenb exeuspun -ua ayj uayibuans gLt

: . "Jeah

0001 0 0002 000°Z 005°€ ¥ 1aq e 901M) sBunesw
-wnN uoneziisuas p|oH uoneAIas
001 Jaq | IeaA e 201M] SMOYS -U09 1S8.10] 1Noge Ssanunw
00y 0 0 00v v -WNN | el olpel 8yeuapun | -WoD JO UOBZINISUSS | L° ||

"SaI0ysaye|/Spug|
‘ 000°‘c 000‘¢ _ 000°L -1Jam pa) ‘suone|nbai pue
0008 000y 8 Jaq | -19zeb Jo suonoadsul SME| JUBABI|DJ JO JUBWSDI0)
-wnN | Apeuenb exeuspun -ua ay) uayibuans g Lot

: . "Jeah
000V 0 0002 000°L oose 14 laq e 90Im} sbunesw ‘uonosjoud
-wnN uoneziIsuas p|oH S2l0ysaye| pue UOIBAISS
001 Jaq | JeaA e 901M] SMOYS | -UOD puBjIoM 1nOge Saniunw
00y 0 0 00v v -WNN | el olpel 8yeuapun | -woo JO UoezisSuasS | 10}

(asn)
(asn) 1ex 0102 0€02 G20e 1s0Q A

-0l aur -0€0¢ -Gc0e -0c0¢ Hun | -uenp nun uonoy uondo




"0}@ ‘suoin)
-nsul ‘syued ‘sjayew
se yons saoe(d o1gnd

00008 0 000 0¥ 000 0¥ 000 0¢ 10} SI[Io8} UOHEIIUES
Jaq | panoidwi }S02-MO| JO |  "S8lijIo.} UOKBYURS 0} SS90
-wnN | uononusuod ¥ ubisaqg -o®e JO uswanoidw| |12
‘sue|d uon
00000 | O 000‘0S¢ | 000‘0S¢ | 000'Se 0¢ laq | -0®10i4d ©2INOS JBJEM
-wnN 1O uoneuswa|dwij
‘sue|d 'sue|d uonoa)
000002 | O 000°001 000°001 000°0} 0¢ 18q uonosyoid 82In0s -01d 80in0s Joyem oljioads
-wnN | Jeiem Jo uonesedaid -a1Is o Juswdojenaq L1}
(asn)
(asn) rex ov02 0€02 G202 100 | Am
-0] aul7 -0€0¢C -Gc0¢C -0c0¢ Hun | -uenp nun uonoy uondo
2 9Ano3lqQ 21691e.1S 10) SUOOY Judwabeue) pue Juawilsaaul jo bunso) :g-9 ajqel
005°998‘C | 0S€°GC | 00L‘V6E°‘L | 0SO°LY L | TVLOL ANVHD
. _ . "suoIssIWe sebpoy/|o}
0026 00e ¢ 00€ ¢ 009y 0Sh+ 8 Jaq -0y uo suonoads sme| a|qeoid
-WwnN | -ul [lenuue ayeULpUN -de Jo swaoiougz 2’121
‘S[ele1ew
008 0 0 008 oo} 8 j8q | (sialy ‘sieysod) OF ‘aBUeYD
-wnN | @wngLisip g asedaid a1_WI[O JO S108)J0 pue
001 1aq | ‘J1eaA e 821m] Smoys sasneod ay} Jnoge sajunw
0o 0 0 00 v -WNN | el oIpes 8yeuspun | -Wo9 JO UoezIsuaS L' L2l
"seonoe.d uon
_ ) -BAJOSUOD J91EM puR
000‘v1 0 000 £ 000°Z 00s°e ¥ [10S BAI108Y8 Ul SI9 soonoe.d uonealas
Jaq | -wuey Jo Bulures) uos | -Uuod J81BM PUR [I0S BAII0B)D
-wnN | -eas-aid aeuspun | ul siewuey jo Bulurel] 1'ggl
(asn)
(asn) 1ex 0102 0€02 G20e 1s0Q A
-0l aur -0€0¢ -Gc0e -0c0¢ Hun | -uenp nun uonoy uondo




‘ 005°2S _ _ 18q 'suwiie} 9|}

0000l | O 005‘2S 002't Ge _wnN | 120 10 wowysge1sT

‘swey

0S2‘LL 0 0 0S2'LL oSt Ge laq (Buidesx-aaq) Ae

-wnN | -dy jo Juswysigeis3

"yoea sIo

‘ 00000} _ _ -Ae| 000° | Jo Ayoeded

000002 | O 00000+ | 0008 Gz 29| B yum swey Agnod

-wnN JO Juswysi|geis

(Buoj

‘ 000°08¥ , , 0y PUE Spim WSe

000096 | O 000'08% | 000°09 e]! desp wg | ®) spuod

Jlaq | ¥ Buiaey yoes swie}

-WNN | YsY Jo Juswysiigeis3

‘Jueinelsal pue Jeq

‘@o1JJ0 Ue ‘syun uoiep

000°08%‘2 | 000°'06% | 000°'0SZ | 000‘0¥2‘L | 000‘0LE 8 -owwoooe g Buiney
19q yoea salls wsLnNo} "S82JN0S POOY|[aA]|
-wnN | -099 Jo juswysiigeis3 aAljeulslje syowold €'L°'¢
‘ 00S°LE 00S°.E 1S8.10) pape.lb
000°S. 0 009 et eH Buimoib aal | -9p JO uonelIolIS8Y 2 1S
000‘sEL |0 00S/9 00S/9 009 Gee eH Buimoib ea11 uonelsaloly |'L'¢

"'SYoN}

000‘02L | O 000°09 000°09 000°09 2 laq Buifidwse joodssed

-wnN WG JO Juswalinooid

"'SBaly/S[IoUN0) UMO |

Pa}o9|as Ul sa|Io

00002l |0 00009 00009 00009 2 -} Juswieal] abpnis

19Qq [eoae] paleys Jo

-wnN | uononusuod ¥ ubisaqg

(asn)
(asn) 1ex ov02 0€02 G202 100 | Am

-0] aur -0€02 -G202 -0202 Hun | -uenp Hun uonoy uondo




"S8l0ysaye|
_ _ oy} buoje saioads
0Se¢‘6¢ 0see 0005 000°¢e 00¢ 86 SAISBAUl J8yl0 pue
si1o|poom snidAeona
eH |[e Jea|o pue Ajiuap|
"(ooq
‘ 00002 | 0G2'9¢L | 0Sc'ovl -weq Buisn) seuoz
005°¢6e 009 88y layng saioysaxe| "S9I0YSd)E| JO UOI0d}
w JO uonessewaq -0.d pue uoneloIsay |°1'G
‘ 000°26 | 000°8 _ _ 13q
0000lc 000°S0} 00c'¥ 0S “wnN SWLIB} a11e)
. ‘ ‘ . 19 swe
ooszz | 2007 [0%L logzyy  |osy 05 | i | (Budess-oog) Ao
‘ 000‘GL | 000°G8L _ _ 19q "SpuB|}oM Payor0Id
000°00% 00000c | 0008 05 -wnp swuey Ainod | -ue punose sdnoib g ises
P 0oo‘ove’t S _ 18q 1€ 10} $§32IN0S POOYI|9A]|
00008 ¢ |0 000'0tc }+ | 000 0LE 8 “wnN S91IS WS1IN0J00T] SABUIBI[E S10WOId Z' LY
. _ _ 18q ‘sybno.; bui
000'S 0 00S'¢ 00S'¢ 0S¢ 0c -wnN | -Jerem jo uoneeIsy|
"Spue[laM Judau
_ _ -ewlad woly seroads
000°‘92L 0000c | 000°EY 000°€9 00¢ Ocv SAISBAUI 1810 pue
si1o|poom sndAeona
eH |[e Jea|o pue Ajiuap|
‘(sae|d 1810
_ _ -uoo Buisn) spuejem
002‘6S¢ 00061 | 009 0LL 009°'62} 08 ove'e [euosess pue jusuew
1aq -1ad 1o} sauepunoq "SpUB[}dM JO UOI1108}
-WNN JO uonessewaq -0.d pue uoneloysay ||y
. _ Jaq "'SON0]S SoA0}S Buooo bul
00s'2 0 0 00S ¢ Sc 001 -wnN | uonessuowsap |eisu| | -Aes ABieus Bujowoid 1€
(asn)
(asn) 11 01702 0€02 G202 1s09 | Am
-0] auI -0€0¢ 144 -020¢ Hun | -uenp nun uonady uondo




9L

288286 | 052°299 | 00L‘Se.L'E | 2ES060°S IVLOL ANVHO
E)
00029 | O 0 000c¥9 | 05208 8 18q "$8]is uon ‘S9Yd}Ip uonelyul ‘spueq
-wnN | -eJsuowsp ysijgelsy auojs ‘Buoelsa] 112
'HH
Jad sea] unJ) 1UeISIS
191 0 0 291 Gl 48! -81 }ybnoJp snou
Jaq | -ebipui 0| Ajerewixoid
-WwnpN -de -Buimolb aa1) uonelsaIony 119
‘ GLE'Y ‘suoigeb Buisn uon
SLEV 0 0 0L €9 W | -BZI|IgeIS saloysexe
" (Auno) gns
. _ _ Jad) seniioe) buiysem
00091 0 0 00091 000'¢ 8 18 | aj0ko Jojow/1e0 panez
-wnN | -eb jo Juswysigeis3
. _ 18q "sybno.; bui
00s'C 0 0 00S'¢ 0S¢ o]} _wnN | -1erem jo uone|EIsy|
_ ‘sseub jueyd
0v9'y 0 0 09y ov 911 -ajo "6 spueld Snou
eH -abiput jo Bunueld
(asn)
(asn) 1ex 01702 0€02 G202 1s00 | Am
-0 auIf -0€0¢ 144 -020¢ Hun | -uenp nun uonady uondo




'lAuoAung &)eT 1o} dINDS @y} Jusws|dwi 0} pepasu sI SN 2€5°€06°GL ‘Ile4on0

0S1vSS‘C | 000°001 | SZ0°ZZ9°L | SZ0°ZZZ°L | TVLOL ANVHD

_ (91X000'F) desp | "s82In0S pooy||
000096 0 000087 1 o008y Gl 000'¥9 W WG| pue ;wooo‘L Ajerewixoidde | -aAl| 8Aleuls) e
yoea spuod ysij ‘ON  1onJjsuo) ajowoid 2’12

‘(Auno)

gns Jad g) puejiam payoeolo
. ‘ ) ‘ -ud yoea e walsAs uonng | ‘sweisAs uoneb
00095 0 o0088e 000'88¢2 ooes 8 -L1sIp pue mxcﬁ peayJano dE:m -1 paiemod-Je)
18q paJomod-ie|os |ei1sul ‘Yuel Ag|[eA | -0S 9|eoS-||lewsS
-WnN (Awoedeo g, wOO0p) ONISUCD | ysigelss L'L'g

'S|HMHY % Se|oyaioq dasp ‘s|jom

05922l 0 Gee'l9 Gee'19 055 €22 19q mojreys ‘sbunids psjosioid pauol

-wnN -ounjjew ajeyljiqeys. 1 |jeisu

. ‘(syuel |981s 10 81810

00S‘vee 000'0z | o0sezvl |oszizor |00t €22 laq -uo0o ‘opse|d) swalsAs bunsen
-wnN -ley Jajemulel ||eisul pue ubisaqg ‘alnjonJisel)
. -ul Al ddns Je1em
000196°L | 00008 |00s'00z |oosi0sz | 9004 €22 18q -abe|lIA yoea ul swajshs Ald aoueyUS/YSI|
-WNN -dns Jalem 10NnJisuod pue Cm_wmh_ -geis3g L'L'L

(asn)
(asn) (117114 (11114 TA114 1s09 A

lejo] aui -0€02 -G202 -0202 Hun | -uenp Hun suonoy suondo

€ aAdalqO 21691e.1S J10) SUOIDY Juawabeuepy pue Juawisaau] jo bunso) :g-9 ajqel




(saHa) "SJOUISIP g 8u} ‘sooljoeld sualbAy

‘syda@ yiesH 1011s1a | 4O yoea ul SMOYS el olped Ajyluow ayeuspun pue uoljelues poob Uo SaIIUNWWOD 8Z1)SUdS |° |2
"s9160]0UYD8)} 8oUBUBUIEW PUE }SOO
Buiurely Jad mo| 1dope 0} (-018 ‘elwspedk ‘SI0}0BIUOD ‘Swlly Aoue)
oma (xed oG 'xoudde) sbBuiurels; lenuue ayeuspun | -|NSUOD *6°8) sSUONNISUI JUBAB|S) YIM 8ZIBIBUAS |2 |
BETEN
OMa | -ew (sJ1ay) ‘s181s0d) D3| 81nquUISIp pue asedaid
"SIOUISIP ¢ By}
OMa | Joydoea ul sONM yum sbunssw Ajapenb pjoH "24njonJ1se.jul

(oma) "S10LISIP 2 9y} Alddns Jajem jo aoueusiurew pue asn Jadoid uo (‘018

9010 181\ 10LISIJ | JO Yyoea ul SMOYS Y[el olpel Aauenb axeuspun | ‘SONM ‘SI8Sn pus) SIap|oysyels JO Uoneziisuas | 1"}

Aujiqisuodsay uonoy uondo
L 9A193lqO 2169je4)S Japun SUOIOY Judwabeue]y pue JuUsawisaAu| ay} 10} uejd uonejuawa|dwy] :6-9 ajqeL

"/-9 9|ge ] 0] G-9 d|ge Ul UMOYS ale SaAloalqo oibajel)s
aA0adsal ay) Japun suonoe Juswabeuew pue JuswisaAul 8y} JO yoes 4o} sueld uonejuswaldwi pasodoid ay] -9 8|qe] 01 |-9 Sa|qel
Jepun papiaoid se (0102-Ge0g) wiel-buol 10 (GE02-G20g) Wisl-wnipaw ‘(G202-0202) Wisl-Loys oq Jayye ||im suoioe Jejnoied Jo}
awelj-awl uoneluswa|dwi ay | "SIapjoyoxeIS 8J0W 10 SUO 01 UONoR JUswabeuew 10 JUswW]SaAuUl yora subisse ue|d uoneluswajdwi ay |

dINDS 1AuocAung aye 10} ue|d uonejuawajdwi] g9

2€S°€06'Gl | 009‘26. | G22°96.°9 | ZS9'V1I€‘8 | TVLOL ANVHD
0SL'ySS‘e | 0000014 GL0'LL9'L GLO'LLL' L

Juswiyoled

-gNs 8y} UIYyIM S82In0Sal Jd1em JO Juawdojanap pue asn d|geulelsns ainsuj
S90IMBS WolsAs0oo

9|geureisns Jo uoisinoid 1o} Juswydle) gng sy} 9101Sal pue dAISSU0D ‘109]0.d
uoIeuUIPIO0D [BUOl

00S‘998‘c | 05€‘Se 00L'v6E'L | 0SO°L¥i'L -NJiIsul pue Juawadlojud me| ‘Bulp|ing Ayoeded ‘uoneslo ssauaieme Yybnoiy)
Juswiydie) gnS ay} UIYIM S824n0sal [BINjeU JO UOIBZI|IIN 9|geuUlBlSNS adoueyul]

288'2c8r'6 | 062,99 |00L'SeL'e |[2eS'060°G

(asn) 0t02 6202
jejol aul -0€0¢ 0€02-S¢0¢ -0¢0¢ saAnoalqQ a1691ens
1AuoAung a)eT 10} dINDS 10} SUOIOY Judwabeue]y pue JUBWISAAU] JO }SO) [e10] ay} jo Atewwns -9 ajqel




‘lans] Aiuno) gng 1e sdnoub

‘AMauiyoew Jo asn

ada Jawuey 1o} (xed G|) Buiures; lenuue ayeuspun anionpold ul siawJey 4oy Juawdoljenap Ajoede) z'ey

"JOLIISIP 8y} 1 suonels "0]0 ‘Slopoam ‘sia)saniey

ada 90IAJ18S aliy uawdinba [eolueyosw ysigeisy | ‘sio1oed) "6 9 uswdinba [edluByOSW JO UOISINOI | ¥
‘lans) Aluno)
ada ang 1e Ayjioe} Buipesiq ¥00isaA| e ysijgeis
‘lans) Aluno)

ada gns 1e uononpoud pass Allunwwod ysiigeis3 *0}0 ‘spoalq

ada ‘lone] Alunoo-gns 1e Alesinu 9a.] € ysi|geisg ‘sjeolwayoolbe ‘paas panoiduwl JO UOISINOIH |'2 ¥

‘lons| ‘'sabe

ada Ajunoo-gns 1e swue} uoiesuowap ysijgelsy -)Ul|] UOISUBIX® pUB Jawiej-ydteasal usyibuais gL'y
"Jeah e 901m] [9A8] AJUNOD-gNS 1B
ada | sdnoub iewuey oy (xed G1) sBuluiel ayeuspun
*AlunoH gng yoes ul sjels)

ada | -ew (stel ‘sieysod) 93| ainquisip pue asedald ‘(s1o

"SJIOUISIP 28Ul | -0IO Seuaysiq pue Aleulsla ‘[einynouby ‘6-8) s8oIA

ada | Jo yoea ur smoys e} oipes Ajjapenb ayeuspun | -18s AIOSIAPE pue UOoISU8IXd JO 8SNn 8y} @dueyul |'L'{

‘lons] AJunoo-gns Je SsiaxyIom *019 ‘sauolp ‘sioindwod ‘soiped ‘sauoyd 9)iq

ada uoisuaixa pue sdnoub Jewle) dinbs pue urel | -ow *68 ainynoube ul ] 9| Jo asn pue uondopy £°1°€

‘Alunon suol}

ada gNS yoea e UOIBID0SSE ;SIdWIE) B 91NJIISU0) | -BIDOSSY Jawlied JO uonewlo) pue bulusyibuans g 1°¢
*Aluno9H gng yoes ul sjelis)

ada | -ew (stel ‘sieysod) 93| ainquisip pue asedald (s10

(adaq) wuswued
-8(J uoNoNPOId 10u1sIg

"SIOUISIP ¢ By}
JO YoBa Ul SMOUYS Y.} oipel Ajuauenb ayeuspun

-OIJJO seuaysiH pue Aleunsiop ‘[einynouby ‘6:8) saoIA
-18s AIOSIApE pue uOoISudlXd JO 8sn 8y} 8dueyuy L' L'

"(HH) 'sme|-0Aq uonejues oy1oads pue (000g) 10V

saHa | Auedoud yoes 1oy suonoadsul |lenuue ayeuspun | YieeH 21and 8y} JO Juswaoioud ay) uayibuans €12
‘ousIg

SgHQAa | yoee Joj smel-oAq uonelues anoidde pue yeiq sme|-oAq uonelues Jo uawdoneq g'L'e
‘S[elial
sagHa | -ew (stal ‘sieysod) 93| ainquisip pue aledald

Apqisuodsay

uonoy

uondo




"Jeah e 9o1m]

SA4N sanuNWwod Jo} sbunesw uoneziisuas pjoH "UOIBZI|IIN PUB UOIBAISS

SQ4N "JOLISIP 1B SMOUS e} oipel Aluauenb pjoH | -uod puejiem Jnoge SaIHUNWWOD JO UOBZIISUSS |'L'8

Alun02-qns yoea Ul S1Sa10) pauUMO "uononpouid Jaquil} 10} Suol}

SA4N Aj@reaud ul suonoadsul [enuue axeuapun -e|nbaJ Bunsixa Jo Juswaaloud ay) usyibuans g1,
(s@uN)

Ssjuswedaq $824n0S
-9y [eJnjeN jouisia

‘lens] Alunoo-gns 18 SI9UMO 1S9
-10} a1eand yum (xed Qg) sbunesw jenuue pjoH

‘'suole|nbal pue sme| Juea
-9]0J IN0ge SIBUMO 1S810} 81eAld JO uoneziIsuas ||/

‘Ajjenuue [aA8] AjJunod-gns e siojeap

‘sindul [eanynoube paepuels Ajuo ayowoud

add Indui oi6e Joj (xed 0G) sbulules) @yeuspun | 01 018 ‘YAVNN ‘SANN VAN YHM uoneloge|jo) 1'2'9

‘Aljenuue [aA8] AjJunoo-gns e (-o10 ‘uoneuodsuel; ‘buibexoed ‘Buiwn

ada | sdnoub iewuey oy (xed 0g) sbuluiel ayeuspun ‘6-9) Bulpuey 1seatey-1sod pue aid ul Bulured| |19

‘(s18

‘Aljenuue [9A8] Ajlunoo-gns 1e | -0 Seudysiq pue Aleulslap ‘[einynouby ‘6:8) S8oIA

ada | sdnoub sewuey oy (xed g) sbuluiel) yeuspun | -18s AIOSIAPE pue UOISUIXd JO 8Sn 8yl 9oueyuy |'€'S

"'SMOYS |eJn}noube jenu "ureyd anjea ainynoube ay

ada -ue paziueblio ybnoiy} uoieIoge||0d dourYUg | Ul SI0)0B snoleA 1sbuowe uoneioge||0d 810woid £2°S

‘Bulurebieq aA109||00 pue

(Buiuresy | 8JBOS JO SBIWIOUODS JO SHJBUSQ ‘UOIONPOId [BIDJBWIWOD

ada | 1ed xed oG "xoidde) sbuiurely lenuue ayeuspun | 40} paau 8y} uo sdnoub Jewle)siawle) 8z1)ISuas 2'2'S
‘lons| Aluno) gng

ada | e Aujoey buisseooid-oibe ue jo uswysiigeis3 ‘solyljioe} buisseooid-oibe Jo uswysiigeis3y 1°g2's

"(suonnysul

[eoueuly Aq) seniunuoddo ssauisng pue (siawe) AQ)

1paJo 0} SS820E 9ouURBYUS 0} suonniisul Buioueuly pue

ada "SMOUYS |eJn}noube [enuue aziuebi | suoneloosse Jawie) usamiaq sdiysiauped 181so €'

"SUOIINYIISUI [BIOUBUI WO} JIPaIO SS8208 A|ISed ued

‘(Buiures Aoy} 1ey) os Buiuue|d ssauisng pue ‘Aoeia)| |eloueu

ada | J4ed xed oG ~xoidde) sbuiures; [enuue ayeuapun -1} ‘Buideay pJodai ul siewle) Jo Auoeded piing g2'v'v

'SYISA pue SOQOOVS

ada ‘l]ens] Ajluno) gns 1B 0DHVS B JO uonew.lo ‘6 8 sawayos JIpald pue sbulAes Jo uonewlo |'y'{

Apqisuodsay

uonoy

uondo




‘S|e

SAYN | -uerew (sJa1)) ‘sieisod) H3| einquisip x aledald ‘obueyod ajewl|o Jo s1oa)e pue
SQ4N "Jeak e 901M] SMOUS Y|E] OIpel 8Yeuapun | Sesned 8yl IN0ge SaIIUNWWOD JO UONBZIISUSS |' 'Sl
's90110eJd UOIIBAISSUOD J9JEM PUE [I0S SAI109) sao1noeid uoneAlasuod
SQYN | -}© ul siswiey Jo Buluiel) uoseas-aid ayeuapun Ja]eMm puUe [I0S 8AI}08Y8 Ul S1awiey Jo Buluiel] 12’2t
‘S|e
SAYN | -uerew (sJa1)) ‘sieisod) H3| einquisip x aledald uoneAIas
SQ4N "Jeak e 901M] SMOUS |E] OIpel] 8Yeuapun | -uod 1810} INOge SIIUNWWOD JO UONBZIISUSS |'L'Z]
VEED uoI}eAJaSUOD
SA4N panezeb jo suonoadsul Ausuenb ayeuspun | PuUBjIomM U0 SME]| JO JUBWSJIOMS By} usyibuans g2’ L L
SA4N "1eah e 901m] sbuneaw uoneziisuas pjoH UOIBAISSUOD
SQ4N "JeaA B 901M] SMOUS Y|e} OIpeJ 8Yeuapun pue[1oM IN0Je SBIIUNWWOD JO UONBZINSUSS |'g ||
uoI}eAJaSUOD
SA4N 'S1$80.0} JO suonoadsul AjJenenb ayeuspun 1S8.10} U0 SME| JO JUBW2I0JUd 8y} uayibuans g L' L
SA4N "1eah e 901m] sbuneaw uoneziisuas pjoH uoneAIas
SQ4N "Jeak e 921M] SMOUS Y|E] OIpel 8Yeuapun | -uod 1810} INOge SIIUNWWOD JO UONBZIISUSS || ||
"S8I0YSoNe| /SpUBjiom "suone|nbai pue
SA4N panezeb jo suonoadsul Ausuenb ayeuspun SME| JUBASI|B) JO JUBWSDIOJUS By} uayibuans g 1ot
SQ4N "Jeah e 901m) sbuneaw uoneziisuas pjoH "u01}08]04d S8I0YSdYE| PUB UOIBAIOSUOD
SQ4N "JeaA B 901M] SMOUS Y|e} OIpeJ 8Yeuapun pue[loM IN0Je SBIIUNWWOD JO UONBZINSUSS |10}
"Jeah e 9ouo ‘suolenbai
SQYN | senuoyine |eoo] Joj sbunesw uoneziisuas pjoH | pue Sme| JUBAS|a. JO JUBWSI0US 8y} uayibuails 1'2'6
‘|JoA9| 10LIISIP 1B Spue[lam ‘suone|nbai
SA4N panezeb jo suonoadsul Auauenb ayeuspun | pue SMe| JUBAS|SJ JO JUBWSJIOMUS 8y) uayibuans 2'1'6
"Jeah e 9o1m]
SQ4N SanuUNWWOoD Jo} sbunesw uonezisuas pjoH
‘lons| "uono90.d
SQYUN | 10U1SIp 1B SMOUs e} oipel AjJenenb ayeuspun S9I0USa¥E| IN0ge SaIHUNWWOD JO UOBZIISUSS |'|'6
"Jeak e 9ouo ‘suole|nbai
SQYN | senuoyine |eoo] Joj sbunesw uoneziisuas pjoH | pue Sme| JUBAS|a. JO JuBWadIojud 8y} uayibuais 12’8
‘|oA9| 10LIISIP 1B Spue[lam ‘suone|nbai
SA4N panezeb jo suonoadsul Aauenb ayeuspun | pue Sme| JUBAS|a) JO JUBWSJIOMUS 8y) uayibuans 21’8

Apqisuodsay

uondy

uondo




ada sw.e} (buideay-eag) Aeidy ‘SpuUBjloM PayoeoIous
ada swue) Aynod | punoJte sdnoib g 1se9) 1e 1o} S80IN0S
ada "S9)IS WISIN0}00] POOYI|9AI| BAITRUIBYR Bl0WO0Id 2’ |'{
ada 'sybnoJ; buusjem Jo uone|eisu|
‘'spuejiam jusuewad wouy
SA4N sa10ads aAISeAUl 18Y10 pue S10|poom snidAeona (e Jes|o pue Ajiuap|
‘(sJe|d e1040U090 bul ‘Spuejiom
SAYN | -Sh) spueiam [euosess pue jusuewsad J0} SaLepuUNO( JO UoiedIewa( 1O uonoajoud pue uonelIoIsey | L'y
son0}s bul
ada "SOA0]S UoljelIsuowap |eisu| | -4009 buines ABisus Bunowoid ' 1°¢
ada ‘SWwie) 8[ed Jo juswysligelsy
ada ‘swuey (buideay-aaq) Ateidy Jo Juswysijgelsy
ada ‘swJey Aynod jo Juswysigeis3
ada ‘swiey Ysi JO Juawysiigeis3 '$90IN0S
ada "S9)IS WIS1IN0}09d JO JuswWysI|gels] POOUI|9AI| dAIlBUISYR 810WO0Id €°1°E
‘seaJe
SA4N ‘Buimolb ea1] | 1S40} papelbap Jo uonelo}say g'L'e
SA4N Buimoub aai) uonelsaIoNy L' L'E
SaHa ‘syonJy bulAidwe |00dssa9 (WG JO JuswWaInd0.d
"S[IDUN0D UMO] Po1od|as
SaHa ul SalyjIoe) Juswieal) abpn|s [eoes) paleys JO UOIONJIISUOD ¥ ubise(

'019 ‘suonniisul ‘syted ‘siexlew se yons saoe|d oignd "Sal)I[108]) Uole]
saHa 10} san|Ioe} uoielues paAoidwl }S00-MOJ JO UOIIONJISUOD ¥ ubiseq | -lUesS 0} SS8208. JOo Juswanoidw| |12
omMmda 'sue|d uonoajoid 921n0s Joiem Jjo uonejuawa|du] ‘sue|d uonosjoid 820In0s Jojem
oMmda ‘sue|d uonoajoid 821N0s Jdjem Jo uoiesedald ol10ads-ayis Jo uswdoaaaq |1 L

Apqisuodsay

uonoy

uondo

2 9An93lqQ 21691e.)S J9puUN SUOIIY JUsawabeuel\ pue JuawjlsaAu| a3y} 10} ue|d uonejuawajdw) :9-9 ajqel

SAdN

"SUOISSIW®
[eL1SNpul UO suonjoadsul [enuue ayeuapuN

sme| a|geolidde jJo uswaaloug g L'EL

Apqisuodsay

uonoy

uondo




‘siouped Juswdojaaaq ‘SOHN paseq-ealy ‘suonniisul snoibial pue [einyng ‘(SyYNM) SUoneloossy Jasn J81ep (DDSMA)Sso9l
-lWWOY UOKEUIPI00) UuoiENUES B Jotep 1oMsid ‘(V4N) Awoyiny Ansaiog [euoneN ‘(YAMN) Awiouyiny ayipiim epuebn ‘vININ
‘sjuswiedaq SHION S1OUNOD uBgIN ‘pJeOg pueT uIsIg sideq sadineg paseg Alunwiwo) 1ousIq {(D3Q) e9nIwwo)) JUsWUOIAUT
1011SI :SE Yyons S1ap|oysyels Jaylo 1do-00 pue pes| sy ayel |[Im 9A0ge Ajjigisuodsal paubisse siapjoyayels syl eyl pajou 8q pinoys

"S80IN0S
ada "deap wg'| pue ;woo0‘| Alerewixoidde yoea spuod ysij "ON ¥ 10n11SU0D) | POOYIIBAIl dAIlBUIBYE 810WO0Id Z'L'2
‘PUBjIOM PBYIBOIOUS YOS Je WaSAS uonnquisip pue ‘yue} ‘'swieisAs uonebiul paiamod
OMa | peaysano ‘dund paisemod-ie|os |eisul Yuel Aajen (Ayoeded g, w00 ) 10N11suU0) -1B|0S 9|eds-||lews ysi|qelsy 1'1'g
'SIHMY
oma ¥ sg|oyaloq deap ‘s|lom mojjeys ‘sbulids pe1osloid pauonounjew aielljigeysy
oMma | ‘(syuey |oa1s Jo 81010U00 ‘Onse|d) swaisAs bunsaniey Jayemuiel |jeisul pue ubiseq "ainionaiselul Ald
oMmda obe||IA yoee ul swalsAs Ajddns Jarem 10n11suod pue ubiseq | -dns Jeiem aoueyus/ysiigelsy |} L
Aunais
-uodsay suonoy suondo

€ aAno3alqQ 21691e.)S J9pun SUOI}IY JUsawabeuel\ pue JuawjlsaAu| ay} 10} ue|d uonejuawajdw) : /-9 ajqel

"0}@ ‘saydyip uon

SauN "S8]IS UOIIBJISUOWSP YSI|gels | -eiyyul ‘spueq auols ‘Buoens] |17/
‘HH Jad soeau}

SA4N 1Ny} juelsisal Jybnoup snouabipul 0| Ajerewixosdde -buimolb aaa uoneISaIoNY |19

SA4N ‘suoiqeb buisn uonezijigels saioysaye

sjuaw

-uedaq SYIOM
S|IoUN0Y UeqIN

"salioe] Bulysem ojoA0 Jojowyied panezeb Jo Juswysijgelsy

ada 'sybno.; Bulieiem Jo uone|eisu|
SA4YN ‘sselb yueyds|s ‘6o syue|d snouabipul jo bunue|d
"saloysaye| ay) buore
SA4N sol10ads aAISeAUl 1810 pue S10jpoom snidAeona |e Jeg|o pue Ajnuap) 'S2I0ysaye|
SQ4N ‘(ooqueq bBuisn) sauoz Jayng Saloysaxe| JO uoieasewaq JO uonosjoid pue uoieIo}SaY L' L'
ada sw.ej sjped

Apqisuodsay

uondy

uondo




6.3 Financing Plan and Options

Realisation of the implementation plan is heavily dependent, among other things, on both the
availability and timing of finances. The conventional sources of finance for the water sector in-
clude; domestic (tax and non-tax) sources, grants (on and off budget), loans (domestic and ex-
ternal) and Public Private Partnerships (PPPs). However, the growing concern is that the existing
financial resources are insufficient, sometimes characterised by budget cuts, as well as incon-
sistency and unreliability in flow, therefore the need to expand the resource base to realise imple-
mentation of the SCMP. It is important to note that the implementation of the SCMP will require
funding from different sources, depending on the type of action/intervention and of the relevant
sectors involved in the implementation. Some of the available financing options include:

The Government of Uganda (GoU) through the Ministry of Water and Environment will support
implementation of the CMP 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. Implementation of most of these interventions shall
be by the respective district of Kabale and Rubanda, Albert Water Management Zone (AWMZ)
and NGOs like SHA.

The Ministry of Water and Environment, through donor funded projects can also facilitate imple-
mentation of the SCMP interventions. Donors including the EU, World Bank and GIZ are currently
supporting SCMP activities in several projects but also other donors (e.g. Africa Development
Bank, KfW) in many other sectors are involved in similar activities. Some donors also finance
CBIWRM interventions through NGOs e.g. SHA, AICM, CARITAS-Kabale Diocese, Nature
Uganda, IUCN for interventions. The AWMZ needs to position itself appropriately to interest do-
nors in funding these interventions.

The Sector Budget Support is used to channel funds to the local governments for activities to be
implemented at the de-concentrated level, through conditional grants, directly from the treas-
ury/MoFPED to the Local Governments, in line with Uganda’s fiscal de-concentration policy. Sec-
tor Budget Support is intended to be the preferred channel to contribute to the core funding of
regulatory, water resources management, and environment management activities.

Off-budget operations are forms of government operations that are not fully reconciled with the
national budget and sector budget. The main forms of off-budget expenditures are off-budget
funds, direct loans, guarantees, and PPPs. Other forms of off-budget expenditures are the budg-
etary funds and quasi-fiscal operations conducted through the public enterprises and sometimes
the private sector, which are not covered by transfers from the national budget.

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 SCMP. Private actors might
include either international or national, regional and local operators, as well as joint ventures
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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.

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 govern-
ment bodies during the development and implementation of PPP projects. The PPP Act estab-
lished two PPP agencies; the Public-Private Partnerships Committee as well as the Public-Private
Partnerships Unit (within the Ministry of Finance). There is need to use the SCMP to develop
fundable projects and to interest funding partners. Furthermore, the vital role of non-profit organ-
isations (CBOs and NGOs) should be included in the private sector contribution to the implemen-
tation of the SCMP activities.

Several sector financing opportunities that may be sought include; the Climate Change Fund
(CCF) earmarked for climate related projects, the Green Climate Fund (loans and grants) and the
Global Environment Facility (GEF grant for wetlands restoration, community resilience and read-
iness and project preparation).
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7. MONITORING AND EVALUATION OF THE SCMP

Implementation of Lake Bunyonyi SCMP will be evaluated from time-to-time against the catch-
ment vision, strategic objectives and proposed investment and management actions. An inde-
pendent mid-term monitoring and evaluation of the project implementation, regular internal mon-
itoring and evaluation will be conducted. This will entail setting measurable performance indica-
tors to guide stakeholders on progress, relative to the set targets and planned activities. Perfor-
mance indicators reflect whether or not the implementers have successfully realized the original
vision and whether some challenges were faced. Evaluation outcomes will inform how best the
strategic objectives can be achieved.

Monitoring and evaluation (M&E) mechanisms will improve efficiency and effectiveness of the
SCMP implementation process. The actual impacts of the CMP will be assessed against the stra-
tegic options/actions. The monitoring and evaluation process will be conducted during the course
of the SCMP implementation process. This SCMP will be subjected to successive revision to
address changing situations and emerging challenges. AWMZ has led the SCMP development
process. Now the SCMC needs to take over the lead in the SCMP implementation and review.

The SCMC will quarterly discuss progress of the plan and will annually discuss progress of the
implementation of the SCMP. As part of the annual meeting, there is an opportunity to refine the
options scoring framework so that the whole plan or options within the plan are evaluated against
the most relevant framework. An evaluation of effectiveness and efficiency of the SCMP should
take place on a 5-year cycle. This evaluation should also include the review of the strategic ob-
jectives. A mid-term review will be undertaken after 2.5 years.

In a later stage, also management plans at micro-catchment levels will be developed. These plans
will be subject to a similar monitoring and evaluation process by micro-catchment management
committees, reporting to the next level of the catchment management structure. Besides the con-
tinuous planning process, data must be collected in order to support fact-based decision making.
A SCMP M&E framework will support this process and will facilitate structured monitoring and
evaluation of the SCMP.

NGOs and CBOs should align their monitoring in order to facilitate data delivery for the SCMP
and District Development Plans (DDPs). Availability of this knowledge base strengthens impact
measurement of development initiatives; fact-based decision making and thereby will increase
the access to funds. The development of purposeful and effective interventions (and sourcing for
their funding) is much easier when sufficient information is available to properly understand the
problem and when there are clear systems for monitoring impact and learning lessons. Good
M&E starts with strong baseline studies and collaborative planning so proposals should provide
sufficient funding for this.

The SCMC should take a further facilitating role in regular sectoral coordination, like the promotion
of joint planning, monitoring and evaluation meetings between technical officers within districts.
District Planner, supported by DNRO and the technical officer who is member of the SCMC,
should lead quarterly cross-sectoral planning/coordination/learning meetings per district.
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Appendix 1: Unit Costs of the Proposed Investment/Management Actions*

Unit Cost

Iltem (USD)

Cost of organizing 1 radio talk show 100
Training cost for each pax including venue, per-diem, meals/refreshments 70
Cost of 1 flier 0.3
Professional fees for a Consultant per man-day 400
Cost of inspecting each HH 1.5
Cost of poster and billboard 100
Cost of organizing and registration of a farmer association 2,500
Cost of establishing a 1Ha demonstration farm 12,000
Cost of establishing a tree nursery 15,000
Cost of 1Kg of quality seeds 3
Cost of an improved breed of cow 1,400
Cost of an improved breed of goat 100
Cost of an improved breed of sheep 100
Cost of an improved breed of pig 150
Cost of buying and feeding one chicken up to laying eggs 5
Cost of constructing a poultry structure 3,000
Cost of a combined harvester 500,000
Cost of a farm tractor (4WD 150HP) 100,000
Cost of a grain processing plant (5 ton/Hr) 50,000
Cost of a grain sorting machine (Maxwell Multigrain sorter) 10,000
Cost of a corn removing machine (Industrial 10tons per day) 10,000
Cost of dairy processing and packing plant (50 punches/ Hr) 100,000
Cost of meat processing and packing plant 50,000
Cost of fish processing and packing plant 50,000
Cost of organizing farmers and registration of a SACCO 2,500
Cost of construction of a warehouse per square meter 100
Cost of preparing a water source protection plan 10,000
Cost of implementing a water source protection plan 25,000
Cost of designing& constructing a lined VIP latrine 4,000
Cost of designing& constructing a faecal sludge treatment plant 60,000
Cost of procuring a 5m? cesspool emptier 60,000
Cost of buying and planting 1no. indigenous tree seedling 1.5
Cost of planting 1 Ha of indigenous tree species atbm x 5m spacing 600
Cost of supplying & installation of a concrete pillar for demarcation of CFR/WLRs 80
boundaries.

Cost of establishment of ecotourism sites per unit of accommodation 10,000
Cost of establishment of fish pond per square meter 15
Cost of bee suit 100
Cost of smoker 50
Cost of modern bee hive 100

4Sources of unit costs include: Agriculture Sector Strategic Plan 2015/16-2019/20. (2016). Ministry of Agriculture, Animal Industry
and Fisheries. Cordaid. (2017); Catchment Management Plan for Lokok; Aswa Catchment Management Plan; Ministry of Water and

Environment Design Guidelines for Water Supply Infrastructure in Uganda (2013); Ministry of Water and Environment Uganda Catch-

ment Management Planning Guidelines (2014); Ministry of Water and Environment and several supplier market prices.



Unit Cost

Iltem (USD)

Cost of planting bamboo shoots per Km 600
Cost of clearing invasive plants per Ha 100
Cost of planting elephant grass per Ha 40
Cost of installing a watering trough 250
Cost of establishment of car/motor cycle washing facility 2,000
Cost of gabions per square meter 70
Cost of constructing a borehole 7,000
Cost of 10,000ltr PVC tank 2,000
Cost of rehabilitating a borehole 550
Cost of constructing a 4,000ms3 valley tank 22,000
Cost of solar pump (Q=2m3/hr, H=50meters) 5,000
Cost of plumbing works<= 500meters 5,000
Cost of drip irrigation system for 1 acre 3,000
Cost of civil works for irrigation system 5,000
Cost of consultancy services for irrigation system 12,000
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