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0. EXECUTIVE SUMMARY

O.1ntroducti on

The Government of Rwanda ( GoR) t hrough Rwa
Aut hority (REMA) is implementing a pilot pro

(LCDF) 1 titled oOoBuilding resilience of c
savanaatswetl ands of Rwand ab a she d uAhda patna t B coons
approachdé funded by Gl obal Environment Faci
Environment Programme (UNEP) under climate ¢
main objective soft ot ihencpreajsectcaipacity of Rwa
| ocal communities to adapt to climate chang
Adaptati on (EbA) i nterventions i n degraded
ecosystems.

During the i mplementmati oined at meedn dvact iaest |
and Catchment Management Framework that wild.l
ecosystem restoration activities under t he
Pol lution Management Pl an was degemepéedtasd
undertaken as part of the above study. |t |
poll uti on i ssues i n t he Nil e Mukungwa c at
interventions to sustainably tackle those is

0.2. Methodol ogy

Nile MukungwallotegnatMadaBement Pl an was de
met hods. Literature review was undertaken to
with the catchment area under consideration,
have been documentedel &hantr edii ®twr iocft devel

catchment management pl an, and district s a
provided that the | ast ones were availabl e a
at nati onal |l evel such as Rwauwuntdhao rb anyd (UWRsLeM U:e
Rwanda Water Board (RWB) and Rwanda Housing
information (shapefiles) that were used to d
generated different maps related to catchme
district officials, community wusers and ot he
and concerns within the catchment all owed 1t h
in their area, what the pollution concerns
sourceasl lodti on, and what is or could be done
wor kshops were organised to give officials a
and national |l evel the opportunity to conf i
their teoredae,vel op the key el ements of an int
vision for their area, and to develop initi
manage pollution in their catchment.



0.3. Situation analysis

The total surface ar&d&)ofeMeleokekoangwhmeNM

is estimated’coatvelj8a@2tkm following five dis
Gakenke, Nyabihu, and Ngororero with some mi
in the district of Gicumbi i sNisl @a Makngewa onat
nd | ava deposits sloping downward from a
haracterized by rather thinly distributed,
rface channels interacting with #Wlkeows ciompl

e Rwerstth. The weast of the catchment featur ¢
ectacul ar cascading system of high altitu
d Ruhondo) from which the Mukungwa River
t chmeinst .r iTwer drains the remaining upland

d south western part of the catchment i n a
nfl uence with the Nyabarongo River.

-4 0 0 W~ 0O o
> O S ® 53T T C

e rainfall pattern shows aweer h,g0 G nmm/ay e ¢
which equates to some 2,563 hmj/annum with s
which spans from March, April and May, and
October, November and Decembdrebamadr ywandr yu
Sepmbeer ). Average water quality data from mol
indicate |l ow |l evels of suspended sedi ments i
Lake outlet and 43NTU at Nyakinama sampling
increases whatl edonwwstingeam and attain the hi g
receiving Giciye river. Al so, t he water gu
nitrogen (4.794mg/ L at Mukungwa before mee
bi ochemical oxygen demand@2x 188 wéul 1@GmlE. &£to
consequent to effluent discharges from urban
Basing on data from 2012 population census,
catchment was standing at 1,048, 63lecgopuwl at

i

c
scenario estimated that in 2020, population
with about 517,842 being urban and 1,156,680

Agricul tur e i secdoonmoimiacnta cstoicviiot' y i n Nile Muku
t he cantchime home to part of the Northwest Vi
with highly fertifedvalgcarciud taoialls prRaiumti on

for rural household Ilivelihoods. l rish potat
in the mtatwlhimee t he main cash crop iIis pyreth
o. 4. Main pollution issues

The Analysis of emerging pollution issues in
foll owing I ssues:

Contaminati on of water bodi es and wetl and
treatdackwadg=r ;
Littering of municipal solid wastes;
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Encroachment to sensitive ecosystems such
river banks;

Low | evel of prioritisation of pollution i
Low skills & awarenesselmeméel s on pollution
0.5. Integrated Pollution Management Vision
The vision for the Nile Mukungwa catchment i

OA wmadhaged afnrdi eecdol y catchment -ttdwani smed cama
supports sustainabl e devienlforpansetnrtu ctthurroeubgh gr e

Achievement of the vision wild|l be through th

1. Enhanced governance of pollution manageme

2. Efficient and effective pollution managen

3. Effecti vandnkoombeidge management

0.6. Proposed interventions

The main interventions for integrated pollu

Mukungwa ar e:
|l nterventions for aligning and coordinat:.
cat chment i ecélugongi nsgupdi strict aut hori
poll ution control guidelines and standar c
catchment | evel, carry out regul ar catecth
commi ttee meetings as well as coordinatio
I nterventions for addressing issue of cQ
wetl and due to following discharges of [
including to support the construction of
Musanze secondary pcirtay,i osnuap p osratt i tome asmd m
Musanze sludge treatment facilities, inve
the recycling of nutrients, support rese
zones, support smal | i ndustri esuc&SiMEs t
measur es, support rai nwater harvesting o
upgrade the existing water drainage syst
settl ements, and multiply inspections for
sector

I nterventi omnssi fpri sasduderse o f muni thpabpl aal i
wi || support the valorisation and recycl:
r
I

as emedi ation of cl osed -tlempiornug csei tiend,t ipa
including composting, i biogaycktiongnkogy,co
materi al s, maxi mize collection of el ectr
promote vol wmt arct icvligares through communit
| ocal NGOs



|l nterventions for addressing iexsowe sdfe masn
such as wetl ands, naturakhresetaas wahd e
payment of ecosystem services in NMUK fo

sustainable conservation of protected ar e

rivers and wWeMUKanps oivi de incentives to tF
natur al reserves and protected areas as
education on environment protection
|l nterventions for capacity buwuiiddliwndi nagn dt
i nvest Im omsenmamar e and fertiliser use,
monitoring network in | ava region, i nteg
points to national sampling program, deve
rur al pollution and BMPs. canduntg tamai rciam
building among farmers on smart agricult.?u
and regulatory instruments on environmen
and smart .agriculture
0.7. I mplementation, Monitoring & Evalwuation
The abovealpd,anolgj ecti ves and associated inte
with <clear institutional arrangement s. | nst
defined in this plan. The plan will be i mple
Strategi esi s(tbhbDX)t ate vie | as wel | as | mihigo t
Admini strative Entities Development Agency (
coordinate the integration of interventions
action pl ansNialned Munkiuhniggwoaa. cat chment commi tt ec
i mpl ementation of the plan.
The overall success of i mpl ementation of th
Management Plan |ies in strengthening the ht
of Districts and Rwanda Water Resources Boar
execution of the proposed interventions.
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CHAPTER 1.

I NTRODUCTI ON

1.1. Background and context
LDCF I The Least Developed Countries Fu
entitl ed resilience of communities | ivVving
resilienc wetl ands otfhrRPowagnhd aan-bBEcesdy Atdamt
communiti approacho is funded by Gl obal E
i n degraUnited Nations Environment Progr
wetl ands, adaptation GEF focal area for to
;nd dsa\{[a;]r.rhe main obhecpirwegeactt is to incr
wan Za authorities and | ocal communi ti
egos¥'t?mimplementing Ecosystem based Ad
adapta L?degraded forest s, savannahs and
approacho spiectivechwi ¢vedethrough

') increasing the technical -©Da&p

national and | ocal | evels;

1) strengthening the national &

to facilitate the nat-bAnal i mpl e

i) restedi nsgavaegraad forests al
promftoncept for the role of ecol
climate resilience and providin
communities

The project has three components

1. The Nati oinradt iatnut il orcaall capaci
use of an EbA approach.

2 . Policies, strategies and pl an
3. Ecosystem based Adaptation

vulnerability and restore natur a

The LDCFedtl Wwaj desi gned t o (c
demonstrates the benefits of Eb.
most vulnerable areas i n Rwanda.
upscaling of the interventions,

(i) t r ai nannda aHl ceoveell authorities
communi ties at i ntervention site

(i1) i ncrease scientific knowl ec
best practices for EDbA;

(i1i1) provide guiding document $1s
and strategies in Rwanda; and

(1 v) increase | ocal community a
i nfrastructure in increasing cli
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1.2. Scope and purpose

Il n Rwanda, high population density, expandi |
i nappropriate waste and wastewater managemer
sl opeeheg&ti on are putting pressure on natur

particularly in urban areas. The potential p
poll ution drivers requires careful managemen
heal t h, raonndmeenr \ail factors such as groundwat e

ecol ogy.

This I ntegrated Pollution Management Pl an pr
indicators, mapped major sources of pollutio
appropriate stameasar appandapliedeloi poll uti on n
proposed |l ong term actions to tackle poll uti

1.3. Layout of the report

The I ntegrated Pollution Management Pl an for

the foll owing chapters:

Chaert 1: gives an introduction to the study
background of the Integrated Pollution N
plan as well as the |l ayout of the report

Chapter 2: is a descriptionhefptépamathodobb
|l ntegrated Pollution Management Pl an

Chapter 3: provides a brief overview of the
geographic features, and the challenges

Chapterd4: provides an oovlelruvtiieonn oifs stuhees eime rtghi
Mukungwa catchment, their characteristic

Chapter 5: describes an integrated pollution
problems of pollution in the catchment,
be monitored as well as the resources re

Chapter 6: describes monitoring that should
and the suceaess oomfs.i nteryv



CHAPTZERETHODOL OGY

The process of developing strategies and pl ¢

wi t h pol l ution i s known as integrated pol
|l ntegrated Pollution Management Plpamnnli mMP)
process. The I PMP records a vision for the
current and future trends of the various pol
and noise pollution. The | PMP al so prheevi des
specific implementation of options for | mprc
while still promoting green growth and devel
The I PMP states how issues and concerns wil
strategi es wi tihmen paerd paci fainedd otut |l i nes an ass
technical framework for 1 mplementation.

The first step of the planning process, is t
the catchment area. The steps foll omedt for

planning process are outlined in Figure 1.

Bevelapment of
integrated

Characterise
catchment Formulate

Develop an
implementation

poliution
management
stratepgv

pofiution vision and goals
situation

plan

Figure 1: Steps in developing the Nile Mukun
Management Pl an

Step 1: Characterise the catchment pollution
This step provides for gai nimnlgaranctemndernst &
poll ution issues and sources in the catchmen
the key pollution challenges and opportuniti
1. A review of relevant | iterature was undert
member s wit hmetnhe aca&tachunder consideration,
poll ution issues that have been documented.

the relevant di strict devel opment pl ans,
di strict sanitation maséeeavapibabl epravi ded



2. The project team generated maps of the rel
and information (shapefiles) provided by t
Aut hority (RLMUA), Rwanda Water Board ( RWB
(RHA) wer e used ctao cdhereinne atoeu ntdhaer i es and ur
catchment . :

3. The team then me t wi t h di strict of ficia

Environment al of ficers and others with kn
concerns. The objectivasndfi ftyh e orhd auttii rogis h
their area, what the pollution concerns Wwe
sources of pollution, and what is or coul d
Il n order to guide the discussion, thandffici
the following aspects and whether it is rele
(i) Examples of sensitive urban areas which

| mportant water abstraction points (sur/
or urban agricultural use

Cul ttluraa eas at or near urban streams and
| mportant urban parks or conservation a
St or mwater drainage net wor Kk

(ii) Examples of types of pollutants
Sedi ments and erosi on
Nutrients (nitrogen, phosphates) and ex:¢
(feseéer s)
Hydrocarbon pollution from fuels, oil s,
Agrochemicals such as pesticides and he
Mi crobi ol ogi cal pol l ution (pathogens)
di arrhoea, cholera, etc.
Organic pollutants that <c¢onshurnmealkx ydgeewn i
l eading to fish kills
Trace metals from solid waste dumps, | at
Solid waste and |litter in streams

(iii) Possible point sources of pollution
Wast ewater Treatment Systems and their ¢
l ndustrial effluents
Hotels, hospitals, etc.
Formal and informal abattoirs
Landfills and solid waste dumps
Fish farm outfl ows

(iv) Nonpoint or diffuse sources of pollutio
Stormwater drainage system
Grey water disposal into stor mwater sys:
| nf or mal sewager dam pooasmd| s,ntot or mwat er
streams
agriculture and wetland agriculture, agq!
Garages, vehicle workshops, vehicle ser:

Fresh produce markets with no or poor s
Unpaved and poor |l y macionntsatirnuecdt iuornb asni treosa
Seepage from septic tanks

(v) Existing pollution management options



Regul ations and byl aws that control cer
the stormwater drainage system

Ri parian buffer zones

Stormwater detentiomtdéams,) ahatwet dlanamsd .

Where possible, coordinates for 1issues were
devel oped by the project team or directly i
title and description. These werehtloéemesumr
i ssues stemming from the |iterature review

4. Some of the pollution hotspots that were |
visited to visually inspect the situatior
photographs at the sitesat eandsatnop!| wen dceorltlaekce
measurement of temperature, pH, electrical
Step 2: Formulating a vision and goal s

This involves describing the desired state o
with respect to pollution, together with go:
to achieve this over time. This should be de

stkehol ders from the catchment area.

A stakeholder wor ks Hebtogd wWes olbelrd 20l 7t lwheld3 e o
given the opportunity to confirm and priorit
devel op the key el ements ahagememt egirsated p
catchment area, and to develop initial goals
pollution in their catchment area.

Step 3: Devel oping an integrated pollution n
This includes speci fyshpgataegciocheolejndc tsiuietse a
related to pollution management, designed to
|l ncorporating the vision, goal s and objecti\
engagement process, as wel|l as the i nf or ma
characterisation, pollution management strat
Step 4: Detailing an i mplementation plan

The main activity at this point is defining
catchment pollution management sthaeegytaed
vi sion and objectives, as wel |l as who is re
phasing and cost estimates for the actions.
To give effect to the proposed strategy, an
objectives andviuslitoonmaotfe ltyhet hNei | € Mukungwa al

plan is included in this | PMP.



CHAPTER 3. OVERVIEW OF THE NILEHUKUNGWA CATCHMENT

The purpose of this chapter is to provide a
catchment, wi t h fae aftoucruess otnh atth owsoeul d af f ect b
poll ution. Key pollution i1ssues identified
chapters that follow on this descriptive cha
3.1. Admi ni strative boundari es
Nile Mukungwa ( NMUK) ctatadH mnge ncto vaerreead ibsy e shsee n
di stricts (Burera, Musanze, Gakenke, Nyabi hu
of the catchment are |l ocated in the district
29"()I'0"E 29°3?'0“E 30"0I'0"E 30°3!IJ'D"E 31"0"0"E
Legend /
g. UGANDA ,&
\ | Catchment Boundary N
-Lake
; National Park Boundary ; Nyagatare
CI District Boundary T - . -
g_ D Province Boundary "’—._’%f, _é
g :I Country Boundary Mqu—«/;;:;i “ ° g
Elevation (m) -~ AL
:] 0-1,500 ’ ‘}, * e
[ ] 1500-1800 A TANZANIA
[ 1.800-2,100 '
[ 2.100-2,700
£ | 2700- 4486 £
D.R.C
¢ Nyaruguru BURUNDI
0 15 30 60
N E— <
29°0|'0"E 29°3(|)'0"E 30°0|’0"E 30°3I|J'0"E 31°0|'0"E
Figure 2: Nile Mukungwa catchment and distri

3.2. Population distrib  ution

According to the 2012 population census, the
assessed at 1.085 million dispersed througho
in and around the wurban cent er -PRPubawu amaztei cam:
road. However, the projection made by Rwanda
by converting the 2012 census data per sectc
t hat t he popul ati on i n Ni |l e Mukungwa catct

popul ati onatwbuth2wa80 % below the | ow growth
medium projection scenario estimated that i |



would stand at 1,674,552 with about 517, 84
popul ation (RWRMP, 2014)

3.3. Climate

Tke Mukunwa catchment has a tropical cli mat
temperature of 20UC and the rain that varies
and May bring about the heaviest rains, wher

more modeyaperradn

3. 4. Land use

The current | and use in Mukungwlfaed adadghimeuwltt a
(70%) with some spots of forest plantation (
of Vol cano National Park ( 6%ufourmbhi weyl ahd
natural wetland are estimated at 4% while th
and |l imited to Musanze and -Bubhavuloatiohalks
Figure 3 below provides spatial aiMukurmgwa ol
catchment

29°3?'0“E 29°4?'0"E 30"0I'0"E

AN

N

UGANDA

1 °30"0"S

Legend '
_ \ L River - Mines
_/\\,Cr 2 o Catchment Boundary Open Areas or Grassland
N\”\_,\Jf & 4 District Boundary [l settlements and Buildings]
L . Perennial Agriculture - Sparse Forest

Seasonal Agriculture - Lake
Forest ! Wetland

2 T T T
29°30'0"E 29°45'0"E 30°0'0"E

Figure 3: Spatial Distribution of Existing L

1°45'0"S
1
1°45'0"S

3.5. Economic activities and basic services infrastructure

Nile Mukungwa catchment is home to part of
Zone, once with highly -ffeed tadrei ovwll tciarnd Ic proa d
as the basis for rural household |ivelihoods
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man crops in the catchments while the main c:
presents -etchoen ostoicci oc haracteristics of Nile Mul

Figure 4ecooaniac characteristics of Nile Muk:!

3.6. Hydrology

The RwandasWatees RMaster Pl an (2014) subdi v

catchment into-ctawa hlmewdls 22ssdm!| | ows:
The R#Bgezamruahondo cascade of water bodies
t he Rugezi wetl ands wi t h t he Burera an
ma n angeen t uni t wher e agricultural, eco
hydropower interests need to be reconcil e
most of which is administered by the Bure
The remainder of the catchment (NMUK _2)
groundwater interactions in the | ava regi
t he remai nder of t he catchment , support
agriculture with an even for Rwandan stan
upper reaches ofi st hai sr ecsaetrcvhende nar ea ( Vol ¢
houses the world famous mountain gorillas
tourism industry. The |l ava zone is predo
di strict, while the remaining aréea Wwrbm r
granite and schists is administered by th

The principal water resources in the catchme



































































































































































































