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0. EXECUTIVE SUMMARY  

0.1. Introduction 

The Government of Rwanda (GoR) through Rwanda Environment Management 

Authority (REMA) is implementing a pilot project of Least Developed Countries Fund 

(LCDF) II titled òBuilding resilience of communities living in degraded forests, 

savannahs and wetlands of Rwanda through an Ecosystem-based Adaptation (EbA) 

approachó funded by Global Environment Facility (GEF) through United National 

Environment Programme (UNEP) under climate change adaptation GEF focal rea. The 

main objective of the project is to increase capacity of Rwandan authorities and 

local communities to adapt to climate change by implementing Ecosystem based 

Adaptation (EbA) interventions in degraded forests, savannahs and wetlands 

ecosystems.  

During the implementation, a need was identified to conduct a study on Wetland 

and Catchment Management Framework that will be used for upscaling of wetland 

ecosystem restoration activities under the project. Nile Mukungwa Integrated 

Pollution Management Plan was developed under Water Quality Management task 

undertaken as part of the above study. It provides a comprehensive analysis of 

pollution issues in the Nile Mukungwa catchment and proposes adequate 

interventions to sustainably tackle those issues. 

0.2. Methodology 

Nile Mukungwa Integrated Pollution Management Plan was developed using various 

methods. Literature review was undertaken to familiarise the project team members 

with the catchment area under consideration, and the historical pollution issues that 

have been documented. The review of relevant district development plans, 

catchment management plan, and district sanitation master plans was made, 

provided that the last ones were available at the time. Consultation with institutions 

at national level such as Rwanda Land Use and Management Authority (RLMUA), 

Rwanda Water Board (RWB) and Rwanda Housing Authority (RHA) provided data and 

information (shapefiles) that were used to delineate the catchment boundaries and 

generated different maps related to catchment. Field visit and interviews with 

district officials, community users and others with knowledge of pollution sources 

and concerns within the catchment allowed the team to identify pollution hotspots 

in their area, what the pollution concerns were and their impacts, the possible 

sources of pollution, and what is or could be done to manage it.  At last, stakeholder 

workshops were organised to give officials and other delegates from the catchment 

and national level the opportunity to confirm and prioritise the pollution issues in 

their area, to develop the key elements of an integrated pollution management 

vision for their area, and to develop initial goals, objectives and interventions to 

manage pollution in their catchment. 
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0.3. Situation analysis 

The total surface area of Nile Mukungwa (NMUK) level one catchment within Rwanda 

is estimated at 1,902 km2 covering the following five districts: Burera, Musanze, 

Gakenke, Nyabihu, and Ngororero with some minute areas of the catchment located 

in the district of Gicumbi. Nile Mukngwa catchment comprises a large zone with tuff 

and lava deposits sloping downward from a series of five towering volcanoes 

characterized by rather thinly distributed, partly ephemeral and discontinuous 

surface channels interacting with very complex and intricate groundwater flows in 

the north-west. The east of the catchment features steep hills that drain onto a 

spectacular cascading system of high altitude wetland (Rugezi) and lakes (Burera 

and Ruhondo) from which the Mukungwa River emerges in the centre of the 

catchment. This river drains the remaining upland valleys and slopes in the central 

and south western part of the catchment in a mostly southern direction towards its 

confluence with the Nyabarongo River. 

The rainfall pattern shows  average annual rainfall slightly above 1,300 mm/year 

which equates to some 2,563 hmį/annum with separate two rain seasons (long rains  

which spans from March, April and May, and short rains which spans September, 

October, November and December and two dry seasons (Jan-February and June-

September). Average water quality data from monitoring network in the catchment 

indicate low levels of suspended sediments in Mukungwa upstream (7 NTU at Burera 

Lake outlet and 43NTU at Nyakinama sampling station) but sediments enrichment 

increases while moving far downstream and attain the high level (6504NTU) after 

receiving Giciye river. Also, the water quality monitoring data show elevated 

nitrogen (4.794mg/L at Mukungwa before meeting Nyabarongo), chemical and 

biochemical oxygen demands as well as E.Coli (5.2x103 Cfu/100ml at Giciye)  

consequent to effluent discharges from urban centres and poor sanitation. 

Basing on data from 2012 population census, the total population in Nile Mukungwa 

catchment was standing at 1,048,631 population in 2012. The medium projection 

scenario estimated that in 2020, population in Mukungwa would stand at 1,674,552 

with about 517,842 being urban and 1,156,680 rural population (RWRMP, 2014) 

Agriculture is dominant socio-economic activity in Nile Mukungwa catchment since 

the catchment is home to part of the Northwest Volcanic Irish Potato Zone, once 

with highly fertile volcanic soils. Rain-fed agricultural production serves as the basis 

for rural household livelihoods. Irish potatoes, maize and beans are the main crops 

in the catchment while the main cash crop is pyrethrum. 

0. 4. Main pollution issues 

The Analysis of emerging pollution issues in Nile Mukungwa catchment prioritised the 

following issues: 

 Contamination of water bodies and wetlands by discharge of inadequately 

treated wastewater; 

  Littering of municipal solid wastes; 
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 Encroachment to  sensitive ecosystems such as wetlands, natural reserves and 

river banks; 

 Low level of prioritisation of pollution issues in district plans, and 

 Low skills & awareness levels on pollution management 

0.5. Integrated Pollution Management Vision and Goals 

The vision for the Nile Mukungwa catchment is:   

òA well-managed and eco-friendly catchment that welcomes eco-tourists and 

supports sustainable development through green infrastructureó 

Achievement of the vision will be through the following strategic goals:  

1. Enhanced governance of pollution management at catchment level 

2. Efficient and effective pollution management in Nile Mukungwa catchment 

3. Effective information and knowledge management 

0.6. Proposed interventions 

The main interventions for integrated pollution management considered in Nile 

Mukungwa are:  

 Interventions for aligning and coordination planning processes at District and 

catchment levels, including supporting district authorities to enforce 

pollution control guidelines and standards, coordinate planning meetings at 

catchment level, carry out regular catchment committee & environment 

committee meetings as well as coordination of water users organisations. 

 Interventions for addressing issue of contamination of water bodies and 

wetland due to following discharges of inadequately treated wastewater, 

including to support the construction of centralised sewerage system for 

Musanze secondary city, support the operationalisation and maintenance of 

Musanze sludge treatment facilities, invest in ecological sanitation to enhance 

the recycling of nutrients, support resettlement of population in high risk 

zones, support small industries &SMEs to implement cleaner production 

measures, support rainwater harvesting on rooftops of settlement areas 

upgrade the existing water drainage systems to capture road drainage & 

settlements, and multiply inspections for environmental compliance in mining 

sector 

 Interventions for addressing issues of municipal solid waste litter: the plan 

will support the valorisation and recycling of municipal solid wastes as well 

as remediation of closed dumping sites, promote waste-to-resource initiatives 

including composting, biogas to energy, plastic recycling for construction 

materials, maximize collection of electronic devices for dismantling  and 

promote voluntary clean-up activities through community work initiatives and 

local NGOs 
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 Interventions for addressing issue of encroachment to sensitive ecosystems 

such as wetlands, natural reserves and river banks: this plan will enhance 

payment of ecosystem services in NMUK for catchment protection, support 

sustainable conservation of protected areas, river bank protection along all 

rivers and wetlands in NMUK, provide incentives to the population riparian to 

natural reserves and protected areas as well as increase awareness and 

education on environment protection 

 Interventions for capacity building and increasing awareness: including to 

invest in research on manure and fertiliser use, support groundwater 

monitoring network in lava region, integrate key urban hotspot monitoring 

points to national sampling program, develop training package on urban and 

rural pollution and BMPs.conduct trainings , awareness raising and capacity 

building among farmers on smart agriculture  and disseminate policies, laws 

and regulatory instruments on environment protection, sustainable mining 

and smart agriculture. 

 

0.7. Implementation, Monitoring & Evaluation 

 

The above plan goals, objectives and associated interventions can only be achieved 

with clear institutional arrangements. Institutions roles and responsibilities were 

defined in this plan. The plan will be implemented through the District Development 

Strategies (DDS) at District level as well as Imihigo targets and action plans. Local 

Administrative Entities Development Agency (LODA) and Rwanda Water Board will 

coordinate the integration of interventions proposed in this plan into Districts annual 

action plans and Imihigo. Nile Mukungwa catchment committee will also support the 

implementation of the plan. 

The overall success of implementation of the Nile Mukungwa Integrated Pollution 

Management Plan lies in strengthening the human and financial resources capacity 

of Districts and Rwanda Water Resources Board by sourcing for funds needed for the 

execution of the proposed interventions. 
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CHAPTER 1. INTRODUCTION 

1.1. Background and context 

LDCF II Project 
entitled òBuilding 
resilience of 
communities living 
in degraded 
wetlands, forests 
and savannas of 
Rwanda through an 
ecosystem-based 
adaptation 
approachó 

The Least Developed Countries Fund (LDCF) II Project  titled òBuilding 
resilience of communities living in degraded forests, savannahs and 
wetlands of Rwanda through an Ecosystem-based Adaptation (EbA) 
approachò is funded by Global Environment Facility (GEF) through 
United Nations Environment Programme (UNEP) under climate change 
adaptation GEF focal area for total duration of four years.. 

The main objective of the project is to increase capacity of Rwandan 
authorities and local communities to adapt to climate change by 
implementing Ecosystem based Adaptation (EbA) interventions in 
degraded forests, savannahs and wetlands ecosystems. The above 
objective will be achieved through 

i) increasing the technical capacity to plan and implement E-bA at 
national and local levels; 

ii) strengthening the national and local policies, strategies and plans 
to facilitate the national implementation of E-bA;  

iii) restoring degraded savanna, forests and wetlands to provide 
proof-of-concept for the role of ecological infrastructure in increasing 
climate resilience and providing alternative livelihoods for local 
communities 

The project has three components: 

1. The National and local institutional capacity development for the 
use of an EbA approach. 

2. Policies, strategies and plans for adaptation to climate change. 

3. Ecosystem based Adaptation (EbA) interventions that reduce 
vulnerability and restore natural capital. 

The LDCF II Project was designed to demonstrate The LDCF- 
demonstrates the benefits of EbA by using intervention sites in the 
most vulnerable areas in Rwanda. To maximise the sustainability and 
upscaling of the interventions, the project will: 

 (i) train national- and local-level authorities as well as local 
communities at intervention sites on the use of EbA; 

 (ii) increase scientific knowledge on the benefits of EbA and identify 
best practices for EbA;  

(iii) provide guiding documents to mainstream EbA into policies, plans 
and strategies in Rwanda; and  

(iv) increase local community awareness on the role of ecological 
infrastructure in increasing climate resilience. 
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Technical 
Assistance in 
Environment and  

Natural Resources 
Management (this 
project) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Terms of Reference 
for Integrated 
Pollution 
Management Plan 

 

With aim to collate current knowledge on status and health of the 
environment within catchments that include forest, savannah, and 
wetland ecosystems in Rwanda, to develop systematic mapping and 
monitoring tools to identify basin management needs and track 
progress towards addressing them as well as to develop an 
understanding of the drivers of their degradation and to prepare a 
range of plans based on the results of the analyses and in response 
to climate threats, LDCF II/REMA  

 

In accordance with the Term of References, the Technical Assistance 
in Environmental Management  consists of a number of tasks: 

Strategic Plan for Ecosystem Based Adaptation and Wetland 
Management which includes a status quo description, national 
wetland management plan, guidelines for wetland management, 
and technical support with implementation of the plan. 

Water Quality Management which includes identification of pollution 
hotspots in Rwanda,  develop  water quality management 
guidelines, develop water quality management plan for Rwanda, a 
water quality modelling tool, and integrated pollution management 
plans for four catchment areas. 

Develop integrated catchment management for some catchments in 
Rwanda (Nile-Akagera , Nile-Nyabarongo lower and Nile-Mukungwa  
including Nyiramuhondi watershed), and 

Capacity building and training 

This report is part of Water Quality Management task and presents 
the Integrated Pollution Management Plan for Nile-Mukungwa  
Catchment 

According to the ToRs the development of the Integrated Pullution 
Management Plan will requires identification of key pollution 
indicators of interest (e.g. fecal coliforms, BOD, COD, DO, Nitrates, 
etc.), mapping of major sources of pollution (e.g. residential areas, 
schools, abattoirs, major industrial areas, etc.), existing pollution 
management facilities and their capacities, and loading estimates 
for key pollutants, understanding of the transport and fate of these 
pollutants, key sensitive areas (e.g. water intakes, areas of 
ecological concern, etc.), appropriate standards/guidelines, and a 
longer-term plan of investments to help meet these 
standards/guidelines. To the extent possible, the plan should also 
survey economic costs and benefits to pollution and pollution 
management respectively.  

In addition, the pollution management analysis and prioritization 
should consider the impacts and lessons from the current activities 
under the LDCF II and LVEMPII project and suggest improvements in 
the targeting or design of future activities, as appropriate 
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1.2. Scope and purpose  

In Rwanda, high population density, expanding industrialization and urbanization, 

inappropriate waste and wastewater management, high rainfall intensity on steep 

slope high elevation are putting pressure on natural environment leading pollution, 

particularly in urban areas. The potential pollutants that could arise from the above 

pollution drivers requires careful management to avoid negative impacts on human 

health, and environmental factors such as groundwater, soils, surface water and 

ecology. 

 

This Integrated Pollution Management Plan provides identified key pollution 

indicators, mapped major sources of pollution in the catchment, provided 

appropriate standards and guidelines applicable to pollution management and 

proposed long term actions to tackle pollution in Nile Mukungwa catchment.  

1.3. Layout of the report  

The Integrated Pollution Management Plan for Nile Mukungwa catchment consists of 

the following chapters:  

Chapter 1: gives an introduction to the study through presenting the general  

    background of the Integrated Pollution Management  plan, scope  of the  

    plan as well as the layout of the report.  

Chapter 2: is a description of the methodology followed in the preparation of the  

     Integrated Pollution Management Plan 

Chapter 3: provides a brief overview of the catchment description, its key  

   geographic features, and the challenges that affect pollution.  

Chapter4: provides an overview of the emerging pollution issues in the Nile  

  Mukungwa catchment, their characteristics and related mapping 

Chapter 5: describes an integrated pollution management plan to deal with the  

problems of pollution in the catchment, targets to achieve,  indicators to      

be monitored as well as the resources required.  

Chapter 6: describes monitoring that should be undertaken to assess the situation  
   and the success of interventions.
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CHAPTER 2. METHODOLOGY 

The process of developing strategies and plans to address the problems associated 

with pollution is known as integrated pollution management planning. The 

Integrated Pollution Management Plan (IPMP) is the main output of the planning 

process.  The IPMP records a vision for the catchment area and formalises the key 

current and future trends of the various pollution categories such as water, land, air 

and noise pollution. The IPMP also provides additional details with regard to the 

specific implementation of options for improved catchment pollution management 

while still promoting green growth and development objectives.  

The IPMP states how issues and concerns will be addressed through management 

strategies within a specified time period, and outlines an associated procedural and 

technical framework for implementation.  

The first step of the planning process, is to determine the current pollution state of 

the catchment area. The steps followed for the integrated pollution management 

planning process are outlined in Figure 1. 

 

Figure 1: Steps in developing the Nile Mukungwa Integrated Pollution 

Management Plan 

Step 1: Characterise the catchment pollution situation 

This step provides for gaining an understanding of current characterization of 

pollution issues and sources in the catchment area.  It also identifies and prioritize 

the key pollution challenges and opportunities. 

1. A review of relevant literature was undertaken to familiarise the project team 

members with the catchment area under consideration, and the historical 

pollution issues that have been documented.  In this task the team also consulted 

the relevant district development plans, catchment management plans, and 

district sanitation master plans provided these were available at the time.   



5 
 

2. The project team generated maps of the relevant catchment areas.  The data 

and information (shapefiles) provided by the Rwanda Land Use and Management 

Authority (RLMUA), Rwanda Water Board (RWB) and Rwanda Housing Authority 

(RHA) were used to delineate the catchment boundaries and urban areas in the 

catchment.  .   

3. The team then met with district officials which included the District 

Environmental officers and others with knowledge of pollution sources and 

concerns.  The objectives of the meetings were to identify pollution hotspots in 

their area, what the pollution concerns were and their impacts, the possible 

sources of pollution, and what is or could be done to manage it.   

In order to guide the discussion, the officials were requested to consider beforehand 
the following aspects and whether it is relevant in their area: 
(i) Examples of sensitive urban areas which should be protected against pollution 

 Important water abstraction points (surface or groundwater) for domestic 
or urban agricultural use 

 Cultural areas at or near urban streams and rivers 

 Important urban parks or conservation areas 
 Stormwater drainage network 

(ii) Examples of types of pollutants 

 Sediments and erosion 
 Nutrients (nitrogen, phosphates) and excessive algae in streams and dams 
(fertilisers) 

 Hydrocarbon pollution from fuels, oils, and grease 

 Agrochemicals such as pesticides and herbicides 
 Microbiological pollution (pathogens) that cause diseases such as 
diarrhoea, cholera, etc. 

 Organic pollutants that consume oxygen in the water when it breaks down 
leading to fish kills 

 Trace metals from solid waste dumps, landfills, and industries 

 Solid waste and litter in streams  
 (iii) Possible point sources of pollution 

 Wastewater Treatment Systems and their effluents 

 Industrial effluents 
 Hotels, hospitals, etc. 

 Formal and informal abattoirs 
 Landfills and solid waste dumps 

 Fish farm outflows 
(iv) Nonpoint or diffuse sources of pollution 

 Stormwater drainage system 

 Grey water disposal into stormwater system 
 Informal sewage disposal into urban canals, stormwater drains and urban 
streams 

 agriculture and wetland agriculture, aquaculture 
 Garages, vehicle workshops, vehicle service centres 
 Fresh produce markets with no or poor solid waste management  

 Unpaved and poorly maintained urban roads, construction sites 
 Seepage from septic tanks  

(v) Existing pollution management options 
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 Regulations and bylaws that control certain activities and discharges into 
the stormwater drainage system 

 Riparian buffer zones 
 Stormwater detention dams, natural and artificial wetlands 

Where possible, coordinates for issues were captured and integrated into the maps 

developed by the project team or directly in Google Earth as place marks with a 

title and description.  These were then summarised in this report along with other 

issues stemming from the literature review 

4. Some of the pollution hotspots that were identified during the discussions were 

visited to visually inspect the situation at the selected hotspots, to take 

photographs at the sites, and to undertake some water sample collection for 

measurement of temperature, pH, electrical conductivity, and turbidity. 

Step 2: Formulating a vision and goals 

This involves describing the desired state of the catchment area over the long term 

with respect to pollution, together with goals (preliminary objectives) and targets 

to achieve this over time. This should be developed in a participatory approach with 

stakeholders from the catchment area.  

A stakeholder workshop was held on the 3rd of October 2017 where officials were 

given the opportunity to confirm and prioritise the pollution issues in their area, to 

develop the key elements of an integrated pollution management vision for their 

catchment area, and to develop initial goals, objectives and interventions to manage 

pollution in their catchment area.  

Step 3: Developing an integrated pollution management strategy 

This includes specifying a coherent suite of strategic objectives and outcomes 

related to pollution management, designed to achieve the vision. 

Incorporating the vision, goals and objectives determined through the stakeholder 

engagement process, as well as the information provided from the pollution 

characterisation, pollution management strategy is proposed. 

Step 4: Detailing an implementation plan 

The main activity at this point is defining the actions needed to give effect to the 

catchment pollution management strategy and that should ultimately achieve the 

vision and objectives, as well as who is responsible for the actions, the indicative 

phasing and cost estimates for the actions. 

To give effect to the proposed strategy, and for the achievement of the goals, 

objectives and ultimately the vision of the Nile Mukungwa  area, an implementation 

plan is included in this IPMP. 
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CHAPTER 3. OVERVIEW OF THE NILE-MUKUNGWA CATCHMENT 

The purpose of this chapter is to provide a brief overview of the Nile Mukungwa 

catchment, with a focus on those features that would affect both rural and urban 

pollution. Key pollution issues identified during the project are described in the 

chapters that follow on this descriptive chapter. 

3.1. Administrative boundaries 

Nile Mukungwa (NMUK) catchment area is essentially covered by the following five 
districts (Burera, Musanze, Gakenke, Nyabihu, and Ngororero. Some minute areas 
of the catchment are located in the district of Gicumbi. 

 

Figure 2: Nile Mukungwa catchment and district boundaries 

3.2. Population distrib ution  

According to the 2012 population census, the total population in the catchment was 

assessed at 1.085 million dispersed throughout the catchment with highest densities 

in and around the urban center of Musanze and along the Musanze - Rubavu national 

road. However, the projection made by Rwanda Water Resources Master Plan in 2012, 

by converting the 2012 census data per sector to population per catchment, found 

that the population in Nile Mukungwa catchment was standing at 1,048,631 

population which was about 21.30 % below the low growth scenario projection. The 

medium projection scenario estimated that in 2020, population in Nile Mukungwa 
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would stand at 1,674,552 with about 517,842 being urban and 1,156,680 rural 

population (RWRMP, 2014) 

3.3. Climate  

The Mukunwa catchment  has a tropical climate of high altitude with an average 

temperature of 20ÜC and the rain that varies between 1400 mm and 1800 mm. April 

and May bring about the heaviest rains, whereas October and November have a much 

more moderate rainy period. 

3.4. Land use 

The current land use in Mukungwa catchment is predominantly rain-fed agriculture 

(70%) with some spots of forest plantation (2.5%) and natural forest in reserved area 

of Volcano National Park ( 6% for mainly the Volcano Park). Agricultural wetland and 

natural wetland are estimated at 4% while the built area (1%) is very modest extend 

and limited to Musanze and other localities along Musanze-Rubavu national road. 

Figure 3 below provides spatial distribution of existing land use in Nile Mukungwa 

catchment.  

 

 

Figure 3: Spatial Distribution of Existing LULC in NMUK Catchment 

3.5. Economic activities and basic services infrastructure  

Nile Mukungwa catchment is home to part of the Northwest Volcanic Irish Potato 
Zone, once with highly fertile volcanic soils.  Rain-fed agricultural production serves 
as the basis for rural household livelihoods. Irish potatoes, maize and beans are the 
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main crops in the catchments while the main cash crop is pyrethrum. Figure 4 below 
presents the socio-economic characteristics of Nile Mukungwa catchment. 

 

Figure 4: Socio-economic characteristics of Nile Mukungwa catchment 

3.6. Hydrology  

The Rwanda Water Resources Master Plan (2014) subdivided the Nile Mukungwa 
catchment into two level 2 sub-catchments as follows:  

 The Rugezi-Burera-Ruhondo cascade of water bodies in the East comprising 
the Rugezi wetlands with the Burera and Ruhondo Lakes as a single 
management unit where agricultural, ecological/hydrological and 
hydropower interests need to be reconciled. This is the NMUK_1 subdivision 
most of which is administered by the Burera District. 
 

 The remainder of the catchment (NMUK_2) features complex surface and 
groundwater interactions in the lava region and more regular interactions in 
the remainder of the catchment, supporting predominantly subsistence 
agriculture with an even for Rwandan standards, high population density. The 
upper reaches of this catchment is a reserved area (Volcano Park) which 
houses the world famous mountain gorillas and supports a successful high end 
tourism industry. The lava zone is predominantly located in the Musanze 
district, while the remaining area with mostly deeply wheathered soils from 
granite and schists is administered by the districts of Nyabihu and Gakenke. 

 
The principal water resources in the catchment are as follows: 


































































































































