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Extension of R/D period for the Project for 
Strengthening Non-Revenue Water Control 

in Kigali City Water Network

JICA
October 23, 2020

Extension of R/D period for the Project for Strengthening
Non-Revenue Water Control in Kigali City Water Network
• Extension Period: 1 year extension
(from end of December 2020 to end of December 2021) 

• The restart date to dispatch project team has not been determined yet, however, the R/D 
deadline is scheduled in the end of December 2020. 
Hence, we should extend the deadline to above date on the assumption that the dispatch of 
the project team restarts on April 2021.

<Schedule>
Installment: 

Done by August 2021
Operational Training Period: 

August to October 2021 (3 months)
Buffer:  

2 months  (To mitigate the risk of the delay of installment)



2

Present Schedule of the Project
Schedule of Project For Strengthening Non-Revenue Water Control In Kigali City Water Network

A
Inspection at WASAC warehouse

B
Conduit pipe and cable preparation
Civil Work (Digging trench for cable)
Civil Work (Conduit pipe & Cable laying)
Pipe Support Breaking & Reparing Work
Installation Work
Commissioning Work
Final Acceptance Test

C Operational Training
Preparation
Review of calculation sheet and display sheet
Overview & Trial Operation
Data collection Training
Flow calculation for each branch Training
NRW calculation Training
Display method Training
Review

1

Project Period (Current)
Project Period (Proposed)

Item
10 11 12

2020 2021

Site Construction Work

7 8 9

Delivery Work

1 2 3 4 5 6

Extention Period
(5 month)

Operational 
Training Period (3 month)

Final Evaluation  
Mission (tentative)

Schedule of Project For Strengthening Non-Revenue Water Control In Kigali City Water Network
2022

9 10 11 12 1

A
Resumption of site work by Japanese engineer

Re-packing (Japanese Items)
Air Transportation ( from Japan)
Custom clearance Proposed Project Extension Period
Inland transportation

Air transportation ( from Germany)
Custom Clearance
Inland transportation
Inspection at WASAC warehouse

Acceptance Inspection of the Equipment
Battery replacement work

B Present Project Period
New Manhole Construction
Preparation
Construction

Case Box Work
Manufacturing
Installation

Installation Work
Approval Drawings(installation)
Preparation
Installation
Commissioning Work
Training for WASAC (5 days)
Final Acceptance Test

Operational Training Period

Item 2020 2021
7 84 5 6

Procurement Work

Site Construction Work

1 2 312

The starting day of construction works are expected to be 
delayed 1 year from previous schedule.

Proposed Extension Schedule of the Project
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MINUTES OF IIIEETING

ON THE FIRSTSTEERING COI IIITTEE IMSETING

FOR

THE PROJECI FOR STRENGTHENING NON.REVENU E WATER CONTROL IN

KIGALI CITYWATER NETWORK IN THE REPUBLIC OF RWANDA

Ac@rdiFg lo lhe Remrd of Discussions (hereinafter refercd lo as R/D )toflhe Project

The P@jecl rorskensthenins Non-Revenue Waler Conlrolin Kigal Cily waier Nelwork

in The Republic oi Rwanda (hereinafter elercd lo as 'the P@ject) signed on ihe I'larch

30th,2016 belween waler and Sanilalion Corpo6tion (herelnaff$ Eiered to as

'WA9AC ) andlhe Japan InternalionalCooperauon Age.cy (heeinafier etercd to 3s

''JrcA), ihe Jrca Exped Team aas dispatched by JlcA.

Theii.st geenng cofrhjltee (hereinafter reletred lo as SC ) meeting was h€ld bylhe

iniliallve ol WASAC and lhe JICA Expert Team or lhe Ap l 3rd, 2017. on lhis meeung

bolh sides presented Proqress oI lhe Wolk & Wo.k Plaf 2 and work Plan lor Phase ll

whlch was made based 9n the Jolnt Moniloring at ltlafagement Meeling for the Projecl

held on March 15th 2017.

,€ a resul olthe discussions, bolh sides camelo unde6tandlns conceminglhe daters
refercd the fo lowing matlers;

1. Prosressolthe Projeclznd Wo Plan 2on Phase I

sc hetrbeG generaly understood the p.€Ess of lhe Prctect and some delays

which have occured on aclivities ior Oulpu I and Oliplt 4, and ac€pted thal these

delavedactililiessholldbeimplementedconlinuolsyonlhePhasellotlhePoect.

2. Work Plan for Phase Ll

sc membeE generally accepted onlhe Wol* P an for Phase L

tsutsui
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1. lNiralion ro $e nr$ sc meeting

2. Agenda of the li6l SC meeling

3. Monitodng Sheelver2

5. Comments €ised tom SC memberc (rvlemohndud)

6. Presentalion Oocument I (Eo!@ss of the works ot Phase I & ApprovalofWork Plan

2)

7. Presenlalion Documenl 2 (Wo.k Plan ror Phas 2)

6. Presentalion Documenl3 (ReportolT€lnins resuLl in Japan)

9. Presentation Document4 (P.oposalofCapacily DevelopmentPlan lor Phas 2)

h, F&P *^!
H;,yqL; H;9itchl

JICA ExpcB Tcan ror rhe Pojecr
Wad and Saniralion Coeoniion (wAsAc)



\K/AS/Atr
'Dignilrinq LiIc"

Bg Inviiiio' ro rhc first steefing conrni(oo mccljn! orrhr projcd rorsrrcnsrt,?n'Ds
Non-Rcvenue w.lc.Orr\9 control in (iaali cilr vrtcn.Nork

.e.eFr(eNm"dc or\eR@rdoidis..iionsisncdorMa' h31)i,'0 obdr-,! \VAS ^,rcJICA @rceming fie 3 yeds Prcject for slrengdrenine Ndn-Rcvdue Warer Contdt in Kiaali
Cily waler nclwork in iG pdasEpn ll.l d,l mex indhating llrc Fojecr ourpuh, work phn;nd
all slaleloldcs involved in ns implehemadon.

we h*by ques yonr good ofiicc ro aurhoise ML N.Brsc TOilrONOruj ntB. Ayr\
LACOT-A md Mr, J@n D ,Anour nEBERO to anend the tjdr Skering Conmitee mcclin8
$ar will lake rlace ar CALAXY Eolcl on 03'i April 2017 $anjng fron 9:00 @.
Thc lurpose oi tbe meclinq is ro erjew 1be Projecl pioeress and lhe Altrorat of Jr nc\r ycar,s

irhe rsenda oi $c needDs is hceb, endosed.

I thdk yor fdr you! usual oopdalion

- Hon. Minisler of InnashcruF MININFM
- Hon. Mini$d ofSlate itr Cbdse oflnergy hd Naler MININFM
- PemanmrSccreEry-MNINFRA

fNsFD wasa.k rqFlLn L.cr*oD,.,,j(Gtiry.F d



rt/A

PROJECI} STR'NCT)IDNb^GNRIVCONT TOLIN KIC^U CITY Y^TER NE]:IVONK

4q!irv

9.10 I rcductionolpdicipa.rs

Rcmarls byCEO W^SAC cEo, vAsAc
Remtuks by JICA R\vdda repres€niariye Mr.NaE:s., JICA RFenda

Progre-sofIne qorl& ArFoyalofWorl PIM 2

lO:45 R€pon oiThininAresull in lapM

I l:05 PrcposlofCr!3ciry Dcvclopm€nr tld for Phse 2 Mr, K.li,JlC^ HQ

I l:20

ClosinE Rcmeki by WASAC



Aitachme.l2 Aqenda ollhe fi61SC meeling

AGENDA
FIRST STEERING COMMITTEE ON

THE PROJECT FOR

S-IRENGTHENING NON,REVENUE WATER CONTROL IN

KIGALI CITY WA'ER NETWORK

09.30 Intodncrionolptni.iplnrs Mn Mus'bvcvcz Je ne

09:40 Remrrk byCEOw S

09:s0 ll€n'k by JIC^ Rly,ndr rp..$nl.rive Mi Nt8.$, JICA Rw.ndr

t0:00 rrosrcs oI thc Norkl ol P

work Progrc$

Amndncnr or{ork schcdulc orrvorx }bn r

. amiion.ndAis{d
,\pporilolworkPlrn 2

r0:t0 Repdrr olTDining in J'p

au6"on 'nd^mNs
l|:00 \vork Plrn torPhi$2

Sch.dul.ofNorkPlrn ror Ph$c 2

PoposlorT6iningiD Jipin hd inThird CoDnrry MrB.hi3.

P roposrl or crpecit D4eloDten t Phn ror Ph 
'sc 

2 MiXljliJ'CAIIQ

amnion rndAnv4
11:30 cloringRer.rk Dy$AS C NliMdhode
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TOCROIJTCA RWANDA Of!ICE

}NOJECT TIONITORING SHTf, T

ProieclTillc:Pr0icctlorStrehqlhcninENoo-RcycnueWrtcr(Nltw)ConlrolinKi!rliCitv

Ve^ion 0frh.Shc.t :Vrr,) (Te'd: ausu{.!010 Fcbruir,20lo)

Tnlc ChiclAdyisor/ N0nltevcntrc Ntrniu.nrcnr
Subnission Date: Mnrch 1.t.2017

1-l Progr.ssoflnputs

(1) LisI snd AsisDnentTerns orJ.pincsc ltxpqts
r) lrr Ph,sc (,s ofFcb.28,2017)

a. workiigitrRwanda

l



Debihora.h expen!r$ignh.d *c sbosi itrrhe PlinofopeEtron.

Thc lillowing nember prniciprted in rhe Irainirg in Japrn bebvsn Jatruary l,2016 and

Memberof ltr Tlaitring h JrPan

P[,] Fom 3-1 lMon torng Sheei Summary

s(Prtr(' D rlu I

MmsqNor'R$tur urd I Prej4 Mssn

Sclrcdule ofl Training iniapan



hjcdDircdorDdddroruwss

rrcjcd Dtrdtr Diadqduws

PM Fom 3-l Llonitorng Sheel Summ.ry

ouice spacc lor tapaiese expens ( out ? expEnt .t wA sAc, olli ce fDd itu re, inrenet con necrions

- T€itritrgFomRithrhecapacityoaabout20pc60's

' Spacefortni'inson pipe repanaid scflice pipe c.nDecrion(40 rt)
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2) Training in lhe lr,l connlry

(3) ListoIEq pncnt Pro dcd for the Projcct

List and Asig'nEnt Tetrs ofcounreAsns

Pd.brcEk.dc.duftiryMdg



PM Fom 3-1 Monitonng Sheel Summary

- Store hoNe forequipnenr

- CostforadnirnhritrerhcPrcjcc.(urihiosrorexpensomces, inlemet*aices)

- Cosr lor impon 1.\, value added lax, .usoni somge. inlrnd tanspdnaddn, ard odrcB for

inponin8 p@jecl cquip'ncn1

Coi for ovenime vork,l6Dsponarion, accommodarion aid.llorai.e tor WASAC iafi

l-2 Progr€ss ot Activities

l-!-l: Acrivnic{ dcrNnr ro rh! .nritr frcjcd

(r) slanrrp Moclins orrhe Pojcct

Stan-up Moeriig ofrhe Prcjecr rvrs held Aug. 16 ar Calaxy Hotel i'r Kigali sirh padiciparion of

nembere of MaraAcmcnt Team and  criodTeam. The main topicsoftheneetingwer as lollows:

hnroductiotr oIJICA expcns oM Coutriqp.ib (C/P)

- Explm.rion and disrssion ofdmftofwork Plan (wP)

- confi mdionoiunde6hndingorthepdjecrco enls (lnplenHhii.n Schsdule).

- cotrdilion ior sclccrion ofpilol projer area

- Selection ofrhe nembe^!fActiorlcams.M orhcr rclarcd rcans

- Nores fdr :aleq measurcs

- Agend. and frcilitatorof the Seminr ((ick,Otf Mccring) olA!gu$ I3th.

(2) Kick-orMeeti.e orrhe Project

(ick OllMftring was held on Aug. 13, 2016 d G.l.ry Horel in Ki8li ro shov rhe comenr of rlr
pbject rd peren concemed including allBFn.l manaecN olwAs^c, MININFM. The nain ropics ot

rhe neering vare as follors:

- Explan.lion or Poject objeclives

- Projccl inplcmsnlarion srtocrure

Prcjed lmplemenlalion Flowchan

Intoduction olNRw rcduclion olYokolEn.Ctry

The dran of lCrR Nas pftscnred by JICA Expd To.m { Sr.d-up Mering of rhs prcjecr, xnd

Kick-ofa Meering ofihe P@jed. r Nas Eviscd o! scpr. 15,2016 as vcr.l accoiniig ro pio3re$ oarhe



t-2-l: Aclivilies otOullul l: PlrDningc,pa.itJolNRW r.duclion ofw,.\SAC is cnha'ccd.

Ll A managefrenr roan js oelnizcd lo tEp@ 5-year StnregicAction Plan lorNRw Edlclion

The 
'nemberofthe 

ma.rleheDr tem isappoinrcd fomllly in Augusr by CEO, ind lomdiotr k linished,

L2 The m.agenent rerm ase$es NRW red0crior mcasurcs curendyconduded bt W SAC for Kiglli

citya'd orlErsecondaryciries(l4bnrclrcsoursilie Kiglicny), and identifiss prcblctrs.

. QuEsiondaire suncy has conducled lor 20 Branch Oilices in Scprcnbc! aM Ihe answen to the

quc$iomane!E smnEized in Octobt. The rcsuh s.s explaincd lor NRW leam and dhcu$sd n

' Si! visit suryey lor ihree Bmnch ofiices, RdNam.8.na, Nagatae and Ngoma, sd condrcrsd in

Sepiembsroconfim exkrinArctivities ofVASAC bEtrch ofices, the sirudionsollaciliries, and

.ll,esirevkirsLweylorrthainingllBnrcholliccs*€snanedinlheniddleofFcbruary,20lT

and it is going to cnry o[ nntilrhcbcgitriiisolMarch.

l.l Basd on rhe pbblens idcnliii.d by Acliviiy l-2, r nanalemeit rcan proposcs n'erhodr snd

procadures io conducrNRW rcductior mFsurcs by WASAC in rhe ftrturc.

' Iniormation data of 615 and cDiomer (January 2016. July 2016)wetr analyzed in October and

presnred de resulr lor fur'rt examinarion ofwAsAc,
.Anongrhenatesoarhehighevahrarionrh.!beanccldrfiomihesefindin8!,rhem.nqwlrich

should cover lor a Five-yers NRW reduclion stEtcgio aclion phn sere cho*n.
. As hi€! measurts of rhe prioiios. PrcpaFlion ola concepbal long tem dcvclop plat ol mrer

supply sysen, Updare all c ion* d.1., Updale and validare GIS pipe nclwo* dnwings,

Rethce/reprir malfuncrioniia cusronc nclcn/publio srandpipes. Car.y our priority atalysis tbr

pipe rehabilibiion,Continue rehabilndion olold pipesbased on prioriry an.lrses Ncrc lisl upp€d.

. Developmenrpolicyof rheFive-yearplanandrableof codenrsvereprsemed.

. TheNRWrcdudionadiviriesarenill beingpoposed.

1.4 The m$ageDent ream u'detukes invenrory sunqs in ord* ro identify f.cilirics tmpovcnenl

nccc$ary rocond&r ethds and procedurss prcposcd by Aclivi9 l-3.

PM Form 3 I l\,lonitoring sheetsLmmary

' Tonakc clcd dE conrenrsandlnebill of q0anriry olthcprioriryof co'

inlcnrory suney will b€ crried out. Coicde conlcnr of rhc surey Ms decided in January

20l7 and a$DNd an inveiigalion s{s pl.nncd io $an ftom Februrry.



PM Form 3 1 lvonitoring Sheet Summary

. Sp{ciiisrion for invcnLry n'fley aboui fscitnics \yas prepmd. As a rcsuh of rhe discu$io, on

rhcsoco en6(Ceneolschsndicdnwi'rgofrarerre$aonb,facr-fiddingofrhesrandpipe,

samplinasuneyofcuslomer neren) wirh w^s^c in Febru5ry, wAs^c deided ro
iDpicmenr byhirxell

l-5 Based.n rhe Esults of Acriviq? l-.1, rie maiaaemenr r*n prcpares a repon on ihe ncccs.ry
faciliries inprovcmcnr.

- Not yer conducrcd.

l'6 Thenanr8enrn!lcam tdenrifi* org3ni73rion.t and indirurion!t ch.dgcs nccsary rocotrducr

merhodr ard pr@edurcs prcposed by Acliviry I -3 and prep@s a rcpon.

l-7 Tlrc nanlgenent leam pdoririzes rd schedutcs rhe conducrs of tacitirios inprdvemenr and

organizrional and irsrjrurioralchatrges ido itied by Acrivni6 t-4 and t-5.
r Schcdtrled ir March 2017

l3 WASACsecuresbudger i[ a.coinhce wirhrhc pioiies of^crivity l-7 torrhe nexr fis$tyear.
+ schcduledinaPril20rT

I 9 Thc NnaaenEnr rern preparcs rhe 5 yer St.atcgic Acron flan on NRw rcdrcrion rhrr
sumnarizcsrheachievemerrs lrcm  criviries l-t lo t-7.
+ Sclrcduled inApril20lT

l-10 The namgcnenr term Lolds scminaisard prse|ls 5-yearStategic Aclior ptan forNRW
reducliotr (Acrivity I 8) fo. VASAC and orher conccmcd pdjes.
+ Schcd(ied in May 2017

lll ThenanaSomentreafl reviess 5-yoar stategic Adion Ptm forNRv Edudioi,updars itas
necesry, and secures rhe budgel for rhe next ti$at year.

+ Schcduled inApril20l3ard in 2- Phase

I 12 Scninarc are o4aniTrd to presenr allrhe achisvenenh of rhe proje! for WASAC and oirrcr

+ Schedtrled in 2d Phase

1-2-2: A.tiritis ofOulDu.2: tssic knoNtedge, skith and techiiqu. on NRw conlrol are icquncd



PIM Forn 3 I Monilo ng Sheei Summary

2.1Tmi',ingmrle rh on NRW coitol arc prcparcd.

' In relercnce ro pan expfliedce prcj{r and Thc Manseert Ndn-Revenuc walcr Handbook for

Afri€ (Gnide ro Undesr.nding Woler Lo$es) USAID. Wodd Bank, March 2010',

'N.n-Revenue Waicr Ma m8eir nt (Consu hing Deve lopit g Cou ntiet, Shoa Yan.aki, March

2011 , Facror on NRw Dd cdncept of NRw Rcducrion (dnft nmual)" ws prcp!rcd 3nd

submittcd lo Pojecl Mrnager ofWAS C atd NRwream

2.2 Training on NRw nmagcDcnt is conducted for lhe nanasenefi leam and VASAC

hrnagene as neccssary.

' Thc taitritre m erials for pmbkm presenlarion on basic ne$ures oaNR\v nanagcnent were

madn and a seDinrr Nas cadcd out lor four iimes ar ercry veek in a prcjecr 
'n$agement

meerins in ocrober

. Thetrinings?rcrriedo ba*dotr nlc alslorproblemprcsctrrariotronbasicmerrrerofN

. RWnmagcmenl nortiorcd ablve on Novetober 1.

2.3 OJT is conducred on the updalingofGlS dala, usins available GIS daia base.

Followirg works Rere conducred.

. ThcrehnicalrlinitrgorGlsdataupddeof o?

.ReamngingandreexaminarionofdsorkllowafaectingGlSQdatcolcusionEandpip€nenvork

. OJTonupdalcolBEnchboundarylined.ra

' AcrvitythatClS d$ manaeehent

. Theinrrcducrionof rheGoogloEadhappliedforGlS

.lntoductionolrhcsoi$.rcolQOISto6KigrlicitybnnchBatrdCoogleEanh(inp[ro.PC)

wrs pe omed ro makc lhc eDvnon'rnt rhat WASAC can bc shlcdrheGIS dara not only HQ

btrt.l$ bmrch olfices and could rvrrch freelt and to have oPeration and uriliarotr ollhe GIS

soiw!rcnr E daffs orher tbrn rheCISlcam. and lo snoolhen a shin ro ftrturc ArkClS ut
.ThereconfimarionoftecbnologytansftrcoDrenlssndtheimrcduclionoflhcArcClSCeometic

Netvork ai.ltsis (onc oilh. pipe nenvo analrsk funciio's on ArcCIS) wis cadcd oul

Consddion and ediriDg olrhe pipe nervork nodcl aili lnalysh by rhh fundion qt be canied

. Tl,e Mrnurk (GIS Procedtrrc Cuide 3nd GIS Opention M.trual: Da€ uPdrte on m.iagencnl



PtM Form 3-1 l4oniioring Sheet Summary

tbr sarer nctftrk rnd cusloDrcr ;ifomalion)werc dkdbded ro rerared sccrior of He and 6

2,4 OJT is conductd otr lMraulic rna\sis ond pre$ure mrra8cncnr, usin8 avrilabte hydmutic

Collccrionolhyd.atrlicanatyshrelareddrb,rnd,rtEtecruresandascnir.iofrhehydmulicamlysh

rnd satcr pre$re manr8eDrcrr anat),.h sere pertomed six rimes tor Novcmbq 3 from Septesbs

. ThetdningofgeDcnlrh6ryoarhehydmuticanatysis

. Thep€crice byapplicariotr DPANETotrhe hydrc!ticanatrsh

. Condncrion .frhe Be enrnonncN of hydndtic marysis sonrare Mikeurbatr .nd rhe

hiningdoulrhc usageof ir

. Hydraulicanalysis ofl|t pilor mea

2-5 lnjoom tminingaid OJTon leakderecrion lorlhepitotpojqlarc conducred wirhprovidcd

+ Scheduled fiom M.rch2017 aDd in 2"! Pthss

2-6 ln-rcon triningaD,l O-rTon repaning lelhifgpipesa'd insrrttinE scni.e conreclion lorrlrc pilor

prclccr a@ conducte,l.

.Aprocurementlislofthosqtripmenrrndmarcri.tsonrtpaningtcakirgpip*andinnallitrg

scRicc connection ws prcpared.

' conienrs ofpmo'rementequipmom wert confirmcd ard spscificarion md Boe seredeided.
. TheprmuEmcrr preprmions such !s markeri.eresearches,conlmddocunenrsj supptier Inr f6r

com pet irion of quokrioi *ere perfom cd.

. NoricefdcomteliliotrolquohtidnwasmadoOcrober l4cndasarcsutrofevatMrionotrhc

documonr submired,llcconracrwirh a procurcmsnrsl'pptieronNovcnbo3. Thedetircryof

rhecquipnenr h $hedulcd ir March.

. Fad,fitrdina abod actiriries olcach bhnche includiq tayina and repln otrhc dhtiburidn rnd

sorice coinection pipes Ms sbed in January 20t7, lxhcrion ofrhe poblcns yirh C/p

basd on rhesfindines andvittmake thelcachingnderiatsforthcraining in fulure.
. Tiairineisinprepamrion,SchedtrledfmmMarch20tTandafterJuly20lT

2-7 In oo'n r€in;iaand OlTon 
'ne!qreading. 

billine,aM cuiomerserices torrhspitotpmjecr$e



PM Fom 3-1 Monito nsSheelsummary

- in prcpaslioD,SchedtrledfromMafth20lT ind in 2'" PlFse

2-3 Thining n.tciak on NRw arc rcviewed and upddted.

r Scheduled in 2"d Phae

2 9 Based on leedbackof,4crivilics frcm 2-5lo 2-3, tainingpmgftnsare dcvclopcd aDdlEini'C

Iodnu,l]

l2-3: A.liviltes of Outnu.3: WASAC hrrncd h0* ro cotdu( NRw rcdu.rion mcNrurcs througlr

thc innlcmcnt{rion ollhe }iloi ?roj€cl.

Ll Anrcrion teln is orgnnizcd rocotrdudNRw rcduciion measurcsar Pilor Arca L

.ThenemberoltherctionteamisappoinrodlormollyinAuguibyCEO.mdfom.tionGlinished

3.2 The actidn lern Srasps rhe .urc situdions of Pilor Arca I thro Sh revicwirr8 lvailable napr,

cundmer ledgers, nrvors,.ndorhq rc@seryneans.

.Selecrionolr{oDilo!arqs(Arcal:kdoboso(Kiyovn)KrcynuBnnchArca2rRuye'zi(Rundr)

Ntatugonge Bmnch ) iom llo Doposed candidrte rnes in Seprcmbcr 2016.

'InlormaliondadacoilcclionoaKi€aliciqrndrhettopilo!arc6inSe/ember20l6

' lnlomationdabupdneof pilotareassuchaspoptrhtiorsndnunberolcNoncu

3.3 The action ream plans and schenules rhcinplomcntalion of rhe pilot pbjecr tor Pilor 
^rc.1.

' A rork plan ofpilot pojecl lor areal and area2 Nas prcpared.

.Prepdationoffacilitiesplanfortheerablishmo ofpilotaEasuchaslocarionolinlclclEmb.rand

desi$ rhem incltrding Equires equipncnt such as novmerer, pre$trre g.ugc aM valves in

_ The d.lailcd desi8n oftlEchrnb$aafie in ler (flowmdv scrt ng potir ion) was mrde in Seplcmbcr,

and tEiol excavdion vs conducred lor confirm thc trumber of ihe *irtin! pipe, l.yitg posilion,

deplh. rype, dian.rcr,.nd pcrfonnc'l fimldechion ofthe ntodurc in Ociobei



PM Fom 3-1 r,toniloring Sheet Summary

Thc contenrq speciiicarion and qranrity of rhe equipmcnr ro be inealted in rhe chrmber wcrc

1.4 Thc acrion term hydEulic.lly i$lares Pitor,{rca 1, and i'N1ath novmereBmd pE$urc g!trges sr rhe

Procuremcnr of EquiDnors

. Contenb ofplocurcnsnr equipnE( (noNnerer, pE$urc gatrse, ralvq cusromer nerer ero.) scre
(onfimedund Nc'l''cariorrd BoQ$cRJe( ded i-Ot oo!,

. The procurement prpaBliotrs such as nr*ering resedrches, cotuacr documenrsj supptier t;sr tor

co pr iolofq,ord io s.rco(,fomedin(-fc,b{...
. Norie for conpction olqtrorarion was nade Ocrobcr t4, rnd as a Esutt of evatuarion otrlrc

d@lDenb subn,ihed,lhc conrdct wirh apr@trrementsupptiffonNovemberB. Thc dotivery ofrhe

eqtrip0cnl h$heduled in M.rch.

. Dcstgn ol four chanbe4 ro be insta ed inters ot rhc pito! mea wss pertomed tor rhe pricc

' conp{lirion in Sepienber

' NoticeollhepricecoDpelilion ro rhe conlBclors las made on Dccenber B,2Ot6 tor submksion

ofrhe quolation on January 27,2017. Ar rhe ftsulr ofevah,arion ofir, conrxct Nas sBrccd on

. Con$nrcrion sork witt bs shned frcn March l. 20t7.

The addiriond investiealion for seprrction otrhe Gnidry pipe in rhe KadoboAo pilol .re. lrs p€forncd.

l$lllion work \eas perlomcd by WASAC.

3-5 The acridn rean csabtishsrhe bselineNRWare ofpitor Au l.

- Schedulcd in 2d Phsse

3-6 The action reim conducts measures for rcducing ' Apparent Lo$ed, indicared by rhe wai* batmce

ofl'rlcmarional Wd$ A$ociarion 0wA) forPitorArea r

+ Scheduled in 2d Phase

3-7 Theactiorr6mnoasuftsNRwanqconducringAcliviq3-6andexanrincsirseffedivene$.

r Soheduled in 1" lhase

3-3 Theaciiotr tcam conducbneasures forftducinesudacs terkaee (visibts leakaee).



+ Sdrcdulcdir2"Phase

311 TheacrionlsnmersueNRWaftcrconductingactirit310andexamincslhcirefecrivene$.

r Scheduled in 2- Phase

lr2 The mrion ream re ews rhe resulrs ftom Activilics 3-5 to 3 ll. md ddenale oi-boe;
a'r!^isof NRW toreach Acliviry 013'6. 3'3, and3 10.

+ Scheduled in2"r Pha.e

3r3 The mtion team sumniries &riviries and rcsulB iom Activiries 3.l io 3-12, prcpmes the

compkrion ep.n on fielilor projetiorPilorAfta l,rnd strbmirs ir rorhc maiascnctrt !e!n.

' i Scheduled inl"lhre

3-14 Tne dion rern holds a rvorkshop and prc*n6 rhe onplclio', rcpon olthe pilot pojecr prcparcd

by Acrivig l- 11 to WAS,^C.ndorlrqcorcerrcd pldies.

* Schedulal in 2d Phrse

315 Acliotrlan conducc activiriesfron Acdvnia 3-l lo3-14 ol Pilol Am 2

PM Form 3'1 Monitoing SheetSummary

+ Scheduled in 2d Phase

3-9 Theadionleammern'rtsNRWanqcorductiieAcriviry3Srnderanines$cnefiedivctrc$.

+ Scheduled in2dPbne

3-10 Thc adion lcan conducls ne$trEs for reducin8 undergrcund lcakage (invisible l$kage)

- Sch.dulcd in 2"d Phase

316 Actidn team prepares nan uals on mclhods atrd lse of surey eq tr ipne leamcd through lhe

inplenonl.rion ollhcpilolpojccr,md holdsseminats ii od*rosharclhcmvith WASAC rnd

orhcrcoNcmedtanies.

r S.heduled in 2- lhasc

r-2-.1: Activiti6 of Ouilul 4: 4 banches in KiSsli st.blish rhe syslem lo noasure NRw rai6



pt'/ Fom 3,1 Monitoring Sheet Summary

4.1holdioiplanoa4branchespreparedbyW SAC witl be reviewed and Bi*dos nec$ary.

' Abour 4 brmch ierlriotr,rhe cIS rem and rhe Bmnch Oinccs nradc opinion.dju$ment yirh

.dvi.eofllca *pe4 sire inre$iSorion in oddro decide rhe boundafy liies i'r oclobci
. Beause it was reverled thar the movenenl bcNcen br.nches of rhe cuiomer reisrErion v6

necesery ab.ut rhe deision oflhe boundary 1ine, ir ws decidcd to adju$ n afieibomdrry line

. For bftnch sepontior boundary liics $ere en$lhhed by the end ofSeprenber,20t6, Au! ir

was non{hn $out movementolcunonDr rcsisrarion.

. A GIS lam clarifrcd re-enrollnent about the moveDcnl olcustomcr reshraridn (1712 a of

s"P?- b"r)016)

4.2 Blse'l otr rhs i$larion plan prepared by Activiq,4l, cxacr tocdions for rhe injattarion of
electo aerelic nosmctcG and pre$trr satrges are derennined by licld $rflcy.

.Flo\yhelerseningposnionsforhotarionof4brancheswereexaDiDedonlheCtSn.p.joi ty

sih NRW tcan .nd 613 team in a prcject prcere$ Ncri'rgofOcrobsr?.
.AftertheposiiiondecGiononrhequanri!,irdividurlspolilvcsiigarionNascaniedodbyJICA

teamand WASAC rea'n !. cotrfim condirion ofexktingdisriburioi tipes. Triatcxcav.tior Nas

sndrcied lor l3places.

. Thcjoinr merinAoftheNRW antl CIS tcom was hold in order ro serle sire sehing posirion of

uowmetcr on Ocbber 3 L

'Tl,erechnicalsp{cificarionsofrheerluipnEntsuch6el{nomagncticflosnerer,nschanical

flosmoter, presure gauge, vllves, dala logeors and seder hardwrre erc. for the esbblishmcnl

of notrilorin8 sysen y$ pepred by rhe ed olNovcmbcr
. Tehriqlspecificalion and AillolQumlity for lhc lcndcr Nere submiftd ro rhe IICA.fiiceon

4.1 Elecronagneric flowneteE and prc$urc gatrgss me p@trftd rnd insblled for isolaing 4 brarchcs,

and chlmbc6 m consructed as appropririe.

Conlrcrion of Ch ambe6

. 23 chambeN ro be irnalhd in rhe nefork weft designed for rhe iedcr in Novcmber

. Norice dfrhepricecomperilion io thc conracro^ vas nadeon D{ember 8,20t6 for subnnsion

of the rend* on January 27, 2017, As Ilrc rcsul! of ev.hrarion of it, conhct Ras rCEed on



PIM Form 3-'l Monitoring Sheet Sumrnary

.1 4 Sr.cn input to 6ch of4 bBnohcs is neGured.

4-5 Bed on rhe resuhs of Activity 4-4, NRW mtcs for each bhnch tue cdculalcd and Eponed.

13 Achi.v.nenr of oulpur

Achi*ement slalus ollho Projql outpurs is obseded &codine lo lhe PDM indicato6 as the Ilblo b{low



PJ\, Form 3-1 J\roniloring Sheel Summary

l..l achicveDent 0f lhe Poj.cl Purposc

ItftemewhllprenEturcroase$rheachievenrntolIhePrcjcctspDrpo*becrtrseonlyahalf)erhas

psed since Poj4i srancd.

15 Cl'aDg6of Rjsk!xndAc.ions rorMitieiion

No najor chaigcs have b€en seen in lhe PDM impona asunprioni rhercforej ihere was no nccd ro

.rrry our special aclions for mirtg.rion so ftr.



Pl,,l Form 3-1 lMontorrg Sheet Summary

(2) In onlnlAsun,Dlionon.Pm.ccdiDgAsunprions(fdmourDutloProjectrDrPosc)

||Dyleb}0b'dN*!6mdrdsfu6(e]

ldtr! d6c6 &Ek* 'turs! djddh

hee4i4d$Pdq,w^s^cbiM,@d

ddotr rrwddhbbd'brt cdb'!t!.dd

(3) I'nDon,dAsuDprion onlio.ccdingAsunptions loOvenll Gorl

%DF Mm@[dedmmhpol4&MpioE(mF4dPuwh*G!tut

'fuem(pdqowa@Es

i-6?rogr.s ofA\rions nndcrr,krn by J lC\

. Two prcjccllehicleswere DDvidedrothe tbjed loru* b, JICA ExpcnTclmrndCPs.

. PFcurtnenrofleakdetecrionequipnent h inpoccs.Thcsc arcprFuEd untilJuly20lT.

. Procurenenr of ehchmagnetic floN mdcf ald tre$uft gauge and eale valve for GolalioD 4

brarchcs in Ki$li is in prcce$.



PM Form 3-1 l\,lon oring Sheet Summary

l-7 Progrcs ofAcrions unrtcftkcn by RMnd. sidc

.,\ppoinrncnr of Ms'rgcmentTeam and Acion ream

' holarionpllnol4bnnchcs,decisionof boundaryt;nebenvconDrancnes.
. sufleyandadju$me rodecideropoirrsrob.coNrnrcrrheq,a,noss.

' ConceptNolepreplEriontddqhjonof bBndrboundary.
. rnvonrorl sufrcy iscaringolr by wAS Creanr,
. DMA fomarion of PitotArcas(injrIalion of vahcsj adjujnEn!otrenbry pjp€)
. J6i',lrisit.rICA-WASAC otWASAC\lpcolnrrybEnch*.

r$ Prdgrs of Envimnmenrnt ind Soci{l Considerxrions iif Nppticabte)

No rem.rbblc progrss r|d conrideBlion hrve h€en sen.

l-9 Progres ol co n std enrions on c cn dc r/pmcc Btri tdi ng/pov. rry Rcd ucrjoD (it nppt icarrl o)

No renarkable progre$ aid conaidemrion havc blen:een.

l-i0 Orhcr ieh.rt'bre/s idcmble issucs ret.rrJ/atred ro rhe projc.r cuch Ns orhcr JICAk
Drojc.6, adivirics 0acounrcrp!rrsr orher dono6, nrjv.rc sccronj NGos elcJ

2 DcliyorworkSct'cdntcand/orpbbtems(if iny)

l) Delay of prep,Elion of5 ycar Srmregic Acrion pt!, foi NRw rcducrion (Ourpur I )

sin.c Dor enoleh tmeMs ssuEd io m.ke rcrior ptms in rhe l" phase rlrce honlhs behind rhc iniriil
{hedule. ftc rrjefl term plposcd ro co,ri,ue,o ctami?o nio. dr. ir phr.e .ioLe,.fl qrh
WASAC managenen! reah and acrion ream,

It needs ro be ehborare on lo produce s noro rangibteand pncrical inrirulion.tfmmewo*. The otc.nd
reponsibilirier oflhc nanagemcnr ream in rhe fiamework for rtrc NRw rcducrion plan shoutd be

2) Pocurcnenrand inshltarion scheduteotrheequipmcnrofmornonnssysrcm (ouFul l)
The e.stlucrion of the chrmbeN ro insh| cquipments of monirorilg synem has atready bcgun, but lhc
procuremenr scheduleof rhcoquipne s h nor clcai.



PJV Form 3- 1 Moniloring sheet summary

l) Del.yoiprc|)a€lion ol lyerr Stareeic ActioD Plan forNRW Educlioi (Ourptrr l)

BeauscirhaproposilionroconpGle rcons ction ofwo pl.ccs oipiloiarc6iEl isworkofOutput

3 rnd to complere a flow mers'rement syien ro kolare 4 bmrches for calculrte an individurlNRW dc
rhd h rvork of Outptrr 4 by Junc,2017, rhc so* ol sire suNen ddrils design and rhc prcpamrion of

tendeft on procu remen r ol cqu ip mcN ond lhc chan,ber conirucrion derc 6nd ucrcd with precede nce A s

a Gult il works of Ourput I islrte.

The predicrsd numberoldrc sctitrgpoiDl for electomagnelic flomercfi $s irE@sed, bec serhd i1

Nas rcccs!ry lo include nor oDly the boundary bu! .lso rhc wTP, 3nd rc ncedcd rins lor .n

Thc dGtiburion pipe p.silion wxs soi'g to be prcvidcd by CIS dsrq but $ilmre ofEsri Nas unfinished,

and reliable infomarion vas nor providcd. The lrial excNrrion reached lor confimalion ol cxhting pip.

posnion. Timc for lhc rcvies of the bnnch border and lor deide rhc cxact posilion ofeledromagneric

2) Ptuctrrenent an d innalht ior schedu lo of lh e equ ipne nt of honiroring sysrc'n (Oulput 4 )

nrc plar oflhcJICA offce h nor yet seen.

A nrnagemenr rerm 
'xetinsrvillbeheld 

in rhsniddlcofMaeh lo nake an drienlarion.

2-.1 Rola of Rsnonsible Penontorg.niz.rion (JICA, wAS,{c, ctc,)

3 ModiliorionolrhcProj.cllrDlen.nlalionPl'n

As.majornodificatio',derimelineoaAclivity1.7-1.10Nillbcslftcdrothebegi',ningofIhe2nd

phascfioDthelstphase.Thhmodificalionrvasreflccrcd.sPOvcrl*hichwillbeapprNedbyrhcSC



P[,] Fom 3-1 Monilo ngSheetsummary

3'2 othdrnodinqtonson derailed isplencni,iion plan

No major nodificdion was made.

(Remarks: The amendment of R/D and rDM (lille oflhe poje! durarioi, prqiet silc(s) l!rg* gdupc),

implenenlalion srtuctur.! oveEll goal, pbject ptraose, oulpuE, acriviries, and inpul) should b!

Nthorized by JICA HDQS.lfrhe pbject team desms il necss'y ro nddiry any pan ofR/D aM PDM,

tho lcan mly prcpose the dftn-)

.t, Prcpahtion olR*.dd. Sidc low d !ficr coDptclion ol th. Prdjecl

II. Prcjcct Monnonng Shcci I.& II



Pl Form3 2 ilon'to. G Sheet I

Proi€ct Monitoring Sheet | (Revision of Proiect Desigr Matrix)

Proioctritr., P,olecrfo,stendrhenino Non Rev6nu. w.rerINRW) conrrcrin Kioarr citvw,brNesork v9El94
Dated March 14.2017

@

Proiocl siro:4 sr.nches 
'n 

Kilari ci&(Kacviru. NvamrEmbo. Gikondo. Nva !44q!q!e
-!!9!4! 4!!!4!!l9L

NRW.aleofKsa city(yed 2022 {wrscc (oTd.rs NFW 
'eor 

ronr.asreeaeplaDedto Kisdli y.

1 5ye slrateqic Action Plan tor NRW
cduclion ls appoved by lhe Minisle.

2 Ainual aciion Pl.n rcsadins NRW
rcductionoteadh branch is rcaeded ii

.ecosn zes ihe efiecls ot NRW

each branch lor idplemening annua

1 5-year Staresic Aciion Plan fo. NRw
rcducridi appbved by Ihe Minisrer of

2 Ainualaclion Plan of WASAC

achievehont ot rhe Fmje.fs pup.se eeuse
ody a hafl year has pss.d since Prcjed

WASAC! capacily is enhanced ld c

11 5 year SlFles c Aolioi plan is
Gvewed and updaled, laking into

1-2 An $e prcjecr:ch evenenc are
shaiedbyWASACandolhg
con€med Pades bY holding

ftom ex 3rhs dd' and do.umenb.(Gls dar..

offcet *as oiductd to sel cdiidhss or
wA9\Cs NRw rcdudlon ad vl9lor rhe e6e

'hvedlys!ryeyisbeing@iducledbywAsc

Prannlng €pacit ol NRW reductioi of wasac is enh.n@d

2 Basic ktr@ledse, skills and teclrniqueon NRW@nl,ola@ 2-1 Morc th.n XX numberoftaineeE

2-2 WASAC humai resource devslopneni
plan includes taiiing prcgrams
prcpared by tri6 prcjecl.

.oJTwsdndudedonh'd6u|cai,lyds,:id

.mpbmeibt]onolth6oJr,dfofrybpjanied

NRw €les are redued at eaoh eiroi Fr
a'eas ronoG. P orAca 1 i,om I
xx% ro xx% md Pibreiea, ftom I
Y\X%loY\x% (Y\x% win b€ dete.mined I

I

3,2 Acrioi ieam nembe.s share
expederces alw*shops regading

Kadoboso,Kacynu B€nch, ,iea 2:
Ruyenli. Nyarusense BEnch )w.G

.Ihe pr6pakllonrclk ii orderro se11in9 up
orrA is beeins @ndudd such aE

construcuon ol chambes, sepa€ilon ol



@mp etion cpo'r ot lhe pilol projecl .lmplemenbrioi of rM oJT acl v ly s

'odaid dsEn w* doG 
'0, 

prcpa€rbn d

41 NRW €ie of each branch is peiodid y
monitorcd and €Poded in PIP
(Pedomamg mpbvemenr Prai)

4 4branchesiiKsal esbblsh

Amanasementlean s o'lanized lop€pacs.yearsi6tesi0

--->--

curcnlry conducred by wAsAc for Kisari cily and orher sMndary
cires (14 brancheEouiside Kisliciry), and idenffes probrems.

chief Advlser,/Non Reveiue waier

!ltGsonlc tlow neier wiih dala rosser

E eoronasneric ,low meier and
presgu€ gauge and sate valve ro'

Office spac6 rd Japanese expeds
(about 7 expens) at wAsac, officg

T@lnins tum w]ili ihe €Paclq ot ab.ul

Space ror l€ining od PiPe EPen and
seruide oio6 connection (40tri)

cod for adminGledns rhe P6jed

Based on lhe prcbrems idenlilied by Aciiviry 1 2 rhe managemenl
!€sio@nduct NRW

rcduclio^ measu€EbywAsacln lhe ruture

The nanasemont team undedakes i
ldenlt Lcirites imp,ovemenr nees

sasedoni|ie'esu|lso'/al]vily1{,lh
ci il es imProvemenr

The manasemeniteah idedlifies oeanlzafonal.nd insliluliona
chanses ne.essary to onduct methods ald prccedu€sp6po*d

The manaseneii ieam priorilizes and schedules ihe conducb ol
faciriliB improvement .nd o4an zai

WASAC secur* budget in scodarce w lh rhe pdodlies ol ,tlivity
1-7 for lhe nexl fiGl vear.
The nanagemenl ieafr pEpaEs the s-year sr,alesic acron Plan
on NRW rcnuciion thal summa.izes rhe achiewmgnls iron

Themanagementteam hods semhaG and pEsenc tyear
sl.€iesio /€lion Plan ror NRW reduclion (Acllvily 1-3) ror wasqc

The maiasemenl reah €v145 s.yeaf SlEleglc Ad on F an tor
NRWreduclion,opdaiesii a3 nec6sary, and secu€s rhe budget

ll lhe .chievemenls ot rhe

obiect fdr wasqc and oihe. @oncened pades.

r;rffi!; [Cw ;;;G;e;i; a!nd-i&n i; iii; ;fi;sd;;i
lean End wAsAcmanaoefr4tss dQ@$?ry-
OJT is conducted on lhe updarins orGls dala, !sing avalsbleGlS

OJT is @nducted on hyd@ullc ana ysis and p€ssu€ manasenenl,
!s nq available h\draulic moders.
hioom tkinins .nd oJT on leak derecrion ia'r the pilot prcject 5E
@ndqatedwilhpqldedeouiqmenl,..........
rn{oom lrarnino.id oJT on rcpadn
selice@nneqron rarlhe oiloloFieclare @nd&ted,
r^jdom lEiningand oJTon mererGad ns, b ng,custom*
*Nices ror lhe piloi prcjed are dnducled.



??
r,aininq mareia s ;n NRW ae d;red and u#i;d:

s*ad on c;b.ck or Adi;ir;a i;; i:i]; ,:3, tei;i"tp;;s;;;
aredeveloped andtaininseu6es are prained

Cosl ror ope€toi aid mainrenanceot

Cosl ror ovedme M* lranspo'larion.

Veh.les lor rapanaseerPedsan aclioi leam is o'sanized ro 6nd

iluat ons of Pilor A,ea 1

usomer red9e6, sutoer€ ano

s the impLemenrarion of the

The aclion team hydraurlca ly iso ate
FeleG and D€assure qauqeeat lhe in els or ihe Pilot Are. l,
rrie acuo! !e!!n esta! ishes rlre lJaseline NRW €re of Pilot Arca 1.
The adon tean onducis me€su,es for reduchg Appared
Losses ind€ted bylheMterbaraiceorInlernalioial ware,
Ass@alo. llWA lor Piloi Area 1,

erdnduclinqAclvlY 36 and

s lor reducing sufa@ reakase

The aclion ream heas!€s NRW.ner@ndldinsaclivily 3-3 and

Trre acl on teameiducls measurcs ror rcducins u^de€6und

the acron ieam measures NRWaile.conductns Adlvily 3.10 and

ercmines he r efeciiveiess,
Itom /€livities 3 5 to 3-1 1, and

undedakes cosl-bedeiii analysisorNRW ror €ach Acl vlly or 36. 3

lbe acrion ream sundades acllviiie
d on the pirot prcled ror Piror

AGa l..ndsubmits irrorhe franaoemenr leam.
nd presenls ilie conprel on

rcpod ol lrre pl ot prcleot prepared by Acliv ly 3-r 3 io wasqc and

Aclion team conducrs acl v ies rr.n
Ate.2

erhods and use of suBey
equipmeni leamed rhroush lhe imprefreniallon ol ihe p ot prcjeci

d by wAsAc uin be revlMd

Basedonthelsoralionplanp€paredbyAclivily4 1, e$cr

oresiuG @!qes 4e derermined bv fard sudev
ssu,e sauses a€pbcurcd

and nshned for soraiiis 4 bEnche

Based oi the rcsu1is or Adlviiy 4 4, N
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s. commens i6ked rromscmenbers(Memoraidum)

PROJXCT IOR STRENGTIIENINC NON-Rf,VENUX WATER CONTROL TN

KTGALI CITY WATER NETWORK

Memorandum ofneeting

The tknSteerins Commitlee Meerin8

wAsAc: 13 membe6 {nLJTANCUNGTRA Methodei RUTERANA rucien, BAHTCE l
Berchmas, cAsHUGr Innocent, MTJRTKEZL Dominique, MwaMBlTsA cetastin,
KAYITARE I. PAU, XAYIRU DEs E, GATANAZ]FEI8 MU5A8YEY€ZLJ]CAN

Bernad, MUTAMBAIane,SHARANGABo Parick)

JICA Rwanda ofi i.e:( NAGASE Tomonori, AYA Kagota, REBER0 I Amoul)

llCA Sead Auaner: IAK,6rHr Xaji

llcAlongTem Exped onthe PDre.r MASANoBU Mayusumi

llcA expets: 11 membeB (MlsANosU Mayusumi/ sHtGEo ohni, HtRoYUKT Hisuchi,
lrlRAYASll Yoda, TORU Toyoda, HtRosHrTakashima, CHtAKtSuruki, NoBUyUK T3utjui,
MARCS€L B.ouwer, |TANcrsHAKAVedane Gikundiro Rorine Merty)

The sediry ConmirEe neli.s on 2017,1)4/03 s6 aurhorized by rhe indflcrion otconracr paragBph and

aDnex indicatitralhc projecr output, wo* plai andaLl dakeholdeB involv.d in irs impLememarion sis.ed

on March 1012016 bdwccn wAsAc a'd JrcA corccming {he 3years prcjecr to. srrcnSdrcning Non-

R4cnue Warer Conhl i. KiSali ciry warer nerwork, rhe purpos. olrhe neerirs ffi ro rvhw rhe prcjcd

prcsrc$ and rhc .ppm€1 of re ncxr wo* Phn fh6e n.

lThc ,Send. ra3 * to[os:

' Inrrcdudion ol panicipaib

.RemrkbywASAC

. Rsndks b] JICA Rwaidaftprcsnraliw

. Pogrcsof theuorkAppovalof WorlPldz

'Qu6rionddAnsrer
. wo* Pl$ ror Pha$ 2

' Repon orTBiiing rcsuh in Japan

. Pbpcar orcap@iq Dovelopnenr Plan for Phse2 by JrcA



. ClciigRohdks.

The sre{i's comminee meding ianed by givirg 10 niiuts ro rhc plnhipms to i'iodre rhemselves.

3,Rcnr.k! by cEo vAsAc

We heard rhe CEO rcnarks rholgh Dircctor or UWSS be.aus cEo *as call.d ur8eDrly in orher hceriig

sirh RDB for n,c preprdion or a very i'npodmr nedins which will rale place in rhe counrry. Mr. Mdhode

says rhat cEo rp.loeizs fo' his rbsence but he k n'pponiig rhe pojed evory day, Mi Mcrhodc naned !y
lhankiD3lheEpresnb1iveofM|NIFRA'lhercpre*il!liveo'JIc^odcvcry

cohingon rine, and he s.id rhar Ne arc havifgrhc ece trg conmitee thh nomiDs ro ev.luare hoe fd \ve

alq rhc challcigs Nc rrc facine sd rhe pmsre$. we have 4 ourpub acordin8 rd rhoso ourput rhd sc orc

soins throllgh all of thse a'd $e how wE en imprcve Gee rhc chalhtrg6 atrd how rr can ccth up and

speed up)a'd *e vill h.ve pre*nrarion on pogrc$.  trd also wc sill 3d pha. rwo xnd have same

undefiranding Nhcrc sc rhiik !c can !.c6s ro achieve our sork on lime rhrou8h knoNiig Nhere te arc by

d,is prcscdarion. Aftn Mr. Mdhode declarcs the sterinsCommiiee dpei offichlly.

a.Remrrks by JrCA R*tnd. r4re$ arive

The repaenGrive of rlCA in Rlanda said rhlr rhk lcchnisl prcjfrr ha been implene'red siica

 ugu$,2016 ro cotrlol NRW in KICALI ciry *aier ndwo* and we ensure that rhe llc^ expen kam arc

|d ftn pojecr b€ succesful. Mdual undenlandi.g and corpor.lion bdween JICA and WASAC will nake

ft. prcjed ro arch it soak M. Naease conclude by skingall the panicipan$ i' rhe meri.s io come up

*ilh the same unde6randing and the way ho! lve can imprcvc,

5,Prqres orlhcrorr &Approvr

Mr Bahige $dcd by cmphsiTjig on ihc impotuce ofrhis p'ojed due 10 the fact rhd WAS C s many

uiiliiies cros rhe vorld iill 6cins a nigi level of NRW wherc 35 % ol sarq prcduccd is beinc bn. Mr

Banise presenred rhe imprcvement obsfled for rhe la$ 2 yea6 and WASAC rhc commihneni ror NRw

Eduction xr the acceprable levelin rhe 5.oning yo6, Hc d@ks ako the inpli.ation ol difierenl pdie6

and sp{illly JICA ro sshr WASAC ror the achi*enenl ofrhe NRw ftdtrcrion



Anovcdllofrhc ptujcd: {ho main goalis ro ercrCth thec.prcityoawAsAC to rddres o. redu.e NRw.

Mr. Baliigc prcsns 4 Oulpu6 whhh *iu hclp lor betft undemlandins how far wirh the pojed.

OLTTPUT lr PLANNINO CAPACITYOFNRv REDUCTIONOF WASAC lS ENHANCED

This ourpur onshs mainly of rhc prcpaEtioi ora fir yean'inregic adion pla' th.r willguide WASAC

ror lhc inohmeittion ol nrtsies fo' NRw Edudion in rhe 5 .oning tea6. The prp@rion or rh. 5

yem inregic rction plan ided 6y d$sing rhe cure sirudion of WASAC, ro kiow roor cruses of

NRw, to nake an invenlory survEy officiliries and Io rcducc NRw, Thc NRw prcjecr reD composed 6y

llCA Expens and W^S C did nor mcct lhc dcadlitrc u ilJun. abour rhe prepmrion of 5 Yeats n(Ggic

adion pl!n. bc€u$ ir\ r@k norc rime rhm expectd ro eer al1 infomariod that Ne necdcd, Tlic idca

behind rhe vhn of20 B'mches eas to pul all lhinls togerher ro holp us ro idcnrify rhc sdeeies we cm

apply and break rhem iDro acrions a'd ihplenent rhem or each Brcich lcvc

The NRW rcan did a $o*shop for 3 days or rhc pnpsarion ol five yea6' intgic .crion plan aid rhcy

rouid ihal NRw itr \VASAC k 
'ot 

caued only by leakxEe fbn pipe bur .ho exhring .hallcnec ii DesiBn.

co m pliance ol irnd rds, budger co'inint, erc... The fullreponof{hcs

*ill be prtsentd 6 sooi arho prcpanrion ofrhc 5 Y.aF sdcsic plan will be complctd. Aner tho

diesened of rhc ourpur I progrc$, Mr Bahige rcquared rhe sreding com.,irce ro allow rhE prcjecr

nanagcncnr rcam (WAS C rcan od Japlic* Expen9 Io conrinue rhis rcrivily up 10 Augus 2017 bur rhc

dnn Epon should be prsnred iD Ju'e 2017.

OUTPIII 2: TRANSFER KNOWLEDOE, sxlll-s AND TECHNIQUE&TMINING, VORKSHOP ON

NRWAREACAUIRED 3Y WASAC

Tllis ourpur co'sisb or nre'erhen wASAc irn crpaciry tou8h in hou$ rdinine. on job rminiis and

exposre isir in Japm md other counties. ln th; otrlpur lnining h6 bccn alrcady conductd by JlcA

Exper in GIs & Hydraulic amlj.is. h rhh nonrh, .ho JlcA cxpcns is cotrducriq a trinins in leak

ddedion .nd presurc naiigenenr and anorho cxpcn condtrded In Room ftini'g Md OJT for pipe

cparalidn .nd *di.e .onnedion. The rFinine in.Jspd {cxposDrc vkir ) $zs also povided ro the phjcd

naiagcncni @m rhcrc 5 wAs^c mm,eeB went ro japm in Jan,'ary 2017 . Mr. Blhi8c showcd

diffcEtrr picrurs abod &e rainins. One ws the hining *i1h Gls&Hydraulic ql.uhrion , anorher picrue

suft Mmageme Nnh anorher nCA expsn @m .onductd a suruey

frod Nbvc WTP ro Nrora sedoir and rhcy arc bcing lEincd how Io



OUTIUT 3: WASAC LEARNED HOW TO CONDUCT NRW REDUCTION MEASIJRES THROUCH

THE IMPLEMENTATION OF PILOT PROIECT

Tlie ou.pur3.onshb olrhc crcarion ol2 pilor uons eheE c.n be imploncnr $6r€i6 for NRw rcddion

snd larer exrended lor rhe all WASAC enrne {der iedvo*. Tso pilor DMAS $zs craled bt rhe help of

rlcA Expedr: KADoBoGo (ln Kacynu Btuch) and RUND (ln Nyaruee.se Bhnch). The prccurcmc

of$me equipnem h6 ilMdy donc likc valvcs ro holare t*o ared and 400 .usono mcbr ror rl'e

replacencnr, cham bc 6 arc bciBco arermdonarcbciiC procurcd md

will be i'stalled Io 
'rsure 

NRw and imphmenr nratgis for rhc $ducrio', Alladions which \eill6e

implemenled in those 1Bo art6 {ill al$ be inphnenrcd in orhnmd.ThnouQur h i.300d progs9

oUTPLT 4: ESTABLISH THE SYSTEM TO I\IEASURD NRw RATE A

'IliskaboutthehydntrlicallykolalionofBnichssinKi8sli.AkeadytwoKisrlibm'ches((aionbcrM

Renen) have b&n kolarcd by sUSwAs. rhh prcjed bn rvirh 4 Branches. Thc holarion will help ihe

Bsn.h* ro known .hc Mrcr balsc. ro' each BEnchs. This till bo po$iblc rhrcueh rhe placemenr of

agnetic watr now frdcr. Matrholcs and chambd have been already

con$rucled, bur rhe fio hec6ilwillokenorcrimcrhli.xpecredrherevillbeadelayfor3monrhsto6

monrhs beciuse ir G under pcurenenr ofJlc^,

QUESTIoN: Mr. Mdlhode requ*cd thar ilC  prc.urc thc$ cquipmenb r soon as pcsible for !o rcgaitr

^NSWER: 
Mi Kaji ms*ded rhd .,lCA is on rhe p@6siie for procurnent now and 11 rry ro our bsr

6.Work phn for Dhrse tso lly Mi. Or,oi

Mr, Orani showed rhe shedule oa worh plm fdr ph6s ovo basd oi rhc dclay ol rhe Pojed which Mr

Brhise h6 pasenled $e fou ourpur neforc. PhN onc is ude€oi.s trp to June dd phde lwo is

undelgoine from July thn yed ro Judo 2019 acriviriE rhich cannor be finkhed in the phae onc will b.

shined in rhc obso ruo. h rhc tcm of outour o.e ui11 be doDe in Auqs! rhh v$ and fis rhar d



imponor scmindrill rake place 1o scm rhe budger In rhc rcm orourput No for rcddion of NRw

adivnies se cMied oui on schedule. ln the rem of ourpur rour, Bmnchs will be able 10 reduce NRW

thbugh noniroring sysen, consruclion orchrmbs ha been ianed edlier. Mr. Okni sid tha! bdvcen re

nonrhs of Augsr, and aho Odober / November rheE will be a hiding in Jopan lot WASAC countrpd

bur noN all rhc ddaih of rl'e hining

QUESTIoN: N4R. Kaji 6kcd how wAsAc will mmge ro secure the bMge! anor ,l$al ycar budsd 6 rhe

said rbn lhc i'nplc'n.ddion ol s yean action plad *iLl be rcady in Aueusl on'l rhc approve pGss of 5yed

s.rio pl'nlrd -h.!ho'6Ji,' o ^illapp'o\e:r1

ANSWER: Mr. Merhode mwerd thar WASAC qn\ makc rhc budger ilrhey don't have the fiie years'

satsic aclion plm so they *ill have ro {an. For Sycd !mreeic mrion plan md icrions ro be raken, bur hc

*id that each year WAS,^C hrvc budscr orNRw so if the budgel nn" enough thcy uillsk rd hdp b
JICA. And ror thc apFoml prcces ofs yeah acrion tlai, Mr. Mcrhodc $id rhat will be akind olseminar

orwo'kshop inrhepaenceolMlNlNFRA bylhe.pprovol of rhc bordorwAsAc.

QUtrsTroN:Ms. Mmeli'e froh Mininfia 6kcd hos rlris prcjed *ill help vAsAc to dhringuish

coDmemirl and tch' ic.l 10s4, and ho\v ir will kiow tl'c m.aurcsand causs.

INSWER: An$ercd by Mr. Lucien Ihar ir h a bi8 chalhigc ror wAsAc ro knov comnercial aid

rechnicrlwhich h Asuning now. Bu!byrhchclpolllcA expens rhey rvillfigure our.

7,tunort of Tntning rcsult iD J'p'

He laned by rhankirs JlcA ro alloq then ro go ii Japrn, shi.h k a hich dcvclopcd counlry ro go and

Mr BrcmJd prc$ded difiere'r topics dhcus*d duiing rhe rmining itrjapu md emphdized in the things

rhrl cm he edily duplicat in WASAC 6 prc$nlcd 6 rollowi

. Dhtiburion mb.Eenenr synen ( block syscm )

. Leakage snney nelhods

. Marcecnent ordistibulion nap and happiig s)\rcm

. Mqle readin8 and Revenue collsridn

fte tainin! nded fton 2l'Januad ro 2- Fcbnd and v;ned .nies like YOKOH M,{ & KOBE citis



QUESTIONT Ms. Kreora dked the ons eho drend rhc tliniig in Japm how whar ftey lemed will fulliu

ANSWDR: Mr. Felix said ihd rhey lead a 1o! in lapai which ll help in wAsAC implenenrarion likc s
block synen, a'd SCADA s)6ren (noinor rhc l@hge thoush the.onrbl sj$ren). How lo rc.od dara

rhey can applt ir in \V SAC bccausc "r 
c$1 plan wirhod dah Iner this !c .an tkc dechion In JAPAN

rhey are gdod in Moiling cvcryIhitrg is rccoded sna11 or big l.pan is advenccd in Laboralory synen,

P'$,u'cn,?A"nen J5 em rd outso,r ne{{em so:fw

M,. Lu(ic 'do"d,h, '.neqh3,,r'irFrnrr'tunhd 
{iro.ft,

i'nplcmcntarion bnr *iu be somehow dil6cult because of Dany ftdor (ceosEphic culruE) irs nccds io br

mrl)zed deeph analyses all sy$cms, Co !o acrio's which rhouLd come anq maiy sianeed1oi'jplement

M.Inno.en!sid sh.r.an hllp in rhc wAsAc inphmeDrarionn rhc planiing proc*s, havc dara rb.lhe

plaininghrhc l,lio'it, sd llo rlrs rve.dn have budgd. Hc rccomm.nded inrhe nexrlnining In.,apan

rhcy catr ham ron succssful non* ofdevelopod couiticswhich had challerEsbefore 6 RNanda hd

rcw and lemed how they ohe up ro bo succsful.

3id${ msnyimpotu L hingsrh€} have:

S,PropDslDrLror.it DA.lonmcnr rho ror Phn.2 bylk,x,iiorJIc,{

M. Kaji 6kcd WASAC tam thar the pnjed ptrAGe is 'VASAC\ capacity is .nhmced Io conducr NRw

rcducrion mersur: m plmn.d forXigaliCiq', bur whywASAc n.cds NRw ftduction?

Makc c|Fr like a plm capacig developnenr e.g;

-why WASAC neds ro itdu.e NRw?

Ir\ a vay ro incMc thc l,lodudion, waler supply

Ir will hslpWASAC byfi nanceandadminktdionside.

An*alllhh W SAC nus rhitrk rhd capaciry isneeded.

-\lb't kjDds or.epr.ity WASAC neds to reduc. NRw

wASAc should look for olamincca cnv lor NRw rcduction clari lhem and brc.kdown.ssciv rhe



De.d. For example, for rhe outpur 2 .id ourpur 3 b6cd o' d,G ourpub ro beddoNn cap.city rhey nccd ro

achieve sdah n berer. ln rhose ou{pur, rhcy ned @paciiy in H}dnulic, in r6uE Managemcnt! ii Lmk

Manolcmcd and in Pipe Repaning. wnich ssliod needs Ihose copaci.y, lhc peEons in chaEe thi: pbjed

nue be donc .o wo*e6, and ako needs Capicir, 6*sncns ror nE Member olacrion ream. Besinning of

lhae No we will talk abod capacil, devElopmen! planniq od conduct ir

9,crorintn.m!rk by Mrrcolinc rrom MININFnA

Ms. Marcclinc closing by rhankins ereryone uho prnicip.red in rhc rcditr8. ad she beli** that it \vas

nro. u re.L1fu o e. e$ Hr*.que.rion!havcbr" 3 t'd "l'.r 
qe''edbEd,eNR{.i'mbrhrhc

€pacny of WASAC in ems of NRv od idioml brser. Reach univelel resunes by 2020 lo c,isurc all

Rwandins have acce$ on clcan warcr. Pbjed enphdC thar \ve are rrying ro nakc global blger a a
ill rerch our largd no! oily havc inr6

ro our peopl. (Rwanda aurc ne* ra4e! eiablish ofrad od smibrion $ni.es thn goal wirh siicicncy

& emph6n oflhe pbjed rhrug! JICA).

Th. country i3 loing fo aid ro oui counly vkion 6 posirioning dur $dics in niddle inconc comtis. so

rherc ha lol ro do inems olNRv ror WASAC ro rcduce ?5% umill2020,rhhchphAis rh3t rt willbave

ro do ou bsi in rcnns or ccpaciry building. Thank yotr for the panhipa

will b€ continuins to work *ilh WASAC and JICA and Sivc ncce$ary suppon r rcquired.



Allachneni 6r f.fiseiFljxiid.umenr 1 (Prosr€ss or lhe works of Phase 1 a Approva

@w,*F

Technical Cooperation for Stfengthening NRW

control in Kigali City Water Network

Paoject progress

st€erinc co6mirtee meeiinS

jl';, WASAC
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Schedule of Work Plan for Phase 2
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ar!..hddnr'3 ;:llPiciari rie-n o_au.dot 3 iBeriidlgt ritnihs @surr jn iipant

REPORT OF TRAININC FOR WASAC
STAFF IN IAPAN

Dnnrioi; Jsmry 23,20l7 ro r.bnary 02 ,20l7

@w-ffies

Pbniciptub : Duwss , Managq NRw
stflic, s6nch ns,e.6 ( Nyeuc.ns. rid Gikoido)

. Ms'gm.d oldkriburioi naFid n.ppiig aysen

Water Supply Management

wate.sources in vokohana city:

WASAC



rfi)
Water Distribution

6wn*=as

' EasyundeBtanding of ad$l watersituation
. lmprovement of o&M at normalcondition
. lnprovement of the enercency response



ji;)
WASAC

Water Oistrlbution EIock System

.oillciol6c!ivnovJaddPump|4ici

: 11) b6eore68i dinddbi rcrrydr

WASAC

Watea Leakage Management



WASAC
Types of Lea k detedion survey

Touch rhe tip of a.ounic bar ro top of the
wad merer and lisren rhe leakage notee
knsnnted ro the b dtecllywitheai

WASAC



WASAC

ti.? WAsAC

1. r4/alerMele/s ceneEl lnto
2. Ou heorCuslome& LD.
3.EssenlialGadgetslorMere.Readins

MelerReading Pe od-> Usually l7 businessdays

Reexami.atonpe od->2businessdays

Iobstacle, Du ng waier leakage repans or teaving
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lst Steering Committee

The Project for Strengthening Non-Revenue
Waler Control in Kigali Cily Water Network

CapaciW Development in Phase 2

03 Apt.2017

Takashi KAJI

Water Resources Group,

Global Environment Department, JICA ,

PDM

Proiect PurposerWASAC'S capacily is enhanced to
conduct NRW reduction measures as planned for
Kigali City

. Output 1 : Planning capacity of NRW reduction of
WASAC is enhanced

. Oulput 2: Easic Inolrledge, skills and lechnique
on NRW control are acquired by WASAC

. SgtpqLS: WASAC learned how io conduct NRW
reduction measures ihrough the implementation of
the Pilot Projecls

. Output4:4 branches in Kigaliestablish the system
to measure NRW rates accuralely



Whv WASAC needs to
reduce NRW?

Two Goals. To improve efficiency in use ofwater
resources. To improve management of WASAC

Reduciion of NRW is not a goal, but a process to
achieve the two goals.

What kinds of capacity
WASAC needs to reduce NRW?

. Planning capacityfor NRW reduction (Outpui 1)

. Basic knowledge, skills and technique on NRW
control(Output 2)

' How to conduct NRW reduclion measures (Output 3)

What are planning capaciiy, basic knowledge, skills,
and technique for NRW control?



Capacity Development in The Project
ldentifjcation of Necessary Capacities (exampte)

Co-Work by CPs
Expert Te

2: Basc knowredge, ski safd

Capacity Assessment. Capacity Development
Plan, and lmplementation (example)
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Mt!1,



Evaluation of the Project
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"Dignifying Life"

Kigali, 1 0 OCT 2017
NO11.07.024/..1').:.1:.1:.117 IDUWSS-CEOlib

To: Permanent Secretary I MININFRA
KIGALI

Dear Sir,

RE:Invitation to the Second steerin& committee (SC) meetin& of the project for
Strenlrthening Non-Revenue Water (NRW) control in Ki&ali city water network

Reference is made to the Record of discussion signed on March 30th ,2016 between WASAC
and IICA concerning the 3 years Project for strengthening Non-Revenue Water Control in
Kigali City water network in its paragraph 11.3and annex indicating the project outputs,
work plan and all stakeholders involved in its implementation.

We hereby request your good office to authorise One official from MININFRA to attend the
second (2nd) Steering Committee (SC) meeting that will take place at HIGHLANDHotel on
12th October 2017 starting from 9:00 am.
The purpose of the meeting is to review the Project progress and the Approval of the Work
plan phase2
The agenda of the meeting is hereby enclosed.

Please accept our appreciation for your usual support

Eng. Aime MUZOLA
Chief Executive Officer

Yours sincerely,

CC:
Hon. Minister of State in Charge of Energy, Water and Sanitation-MININFRA

KN SRD, WASACLtd. HQ. Rukiri '~O District, ~nd'

tsutsui
タイプライターテキスト
Attachment 1. Invitation to the second SC  





  
 
 
 

 

KN	5RD,	WASAC	Ltd.	HQ,	Rukiri	1,	Gasabo	District,	Kigali	City,	Rwanda	
	
 

“Dignifying	Life”
	
	
 
AGENDA OF THE STEERING COMMITTEE 
 
 
PROJECT:   STRENGTHENING NRW CONTROL IN KIGALI CITY WATER NETWORK 

 
 
 
Venue: Highland Hotel 
 
Date: October 12th, 2017 

  

 
Time Activity Responsible 
9:00 Registration  
9:30 Introduction of participants  
9:40 Remarks by CEO WASAC CEO, WASAC 
9:50 Remarks by JICA Rwanda representative Mr. Takada/Mr. Nagase, JICA 

Rwanda 
10:00 Purpose of the Steering Committee 

Progress of the work  
(Result of the Joint Monitoring 

Mr. Methode, Project 
Director, DUWSS, WASAC 

 Output 1: 5-year Strategic Action Plan for 
NRW reduction 

Mr. Bahige, NRW, WASAC 

 Output 2: In-room Training Mr. Celestin, NRW, WASAC 
 Output 3: Pilot projects Mr. Desire, NRW, WASAC 
 Output 4: Isolation of 4 branches Mr. Jean Paul, GIS, WASAC 

11:00 Question and Answer WASAC, JICA team 
11:05 Coffee Break  
11:20 Report of Training result in JAPAN Mr. Jean Paul, GIs, WASAC 
11:35 Question and Answer WASAC, JICA team 
11:40 Work Plan for Phase 2,  

Project indexes of PDM 
Capacity Develop Plan 

Mr. Otani, JICA team 

12:00 Question and Answer WASAC, JICA team 
12:05 Remarks by MININFRA  
12:15 Closing Remarks by WASAC CEO, WASAC 
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PROJECT FORSTRENGTHENING NON-REVENUE WATER CONTROL IN 

KIGALI CITY WATER NETWORK 

Memorandum of meeting 

Name The Second Steering Committee (2nd SC) 

Date 2017/10/12, 9:45 – 01:00 

Venue HIGHLAND Hotel 

Participants 

Official from MININFRA:MPIMBAZIMANA Venuste 

WASAC: 14members (RUTAGUNGIRA Methode,GASHUGI Innocent, BAHIGE 
Jean Berchmas, GATANAZI Felix,KAYIRU Desire,MWAMBUTSA 
Celestin,NTAMUTURANO Desire,KAYITARE Jean Paul,SARANDA 
Catherine,MULINDABIGWI Gilbert,MUKIZA Anaclet,MUSABYEYEZU 
Jeanne,TUYISENGE Vedaste BYAMUGISHA Bernand) 

JICA Rwanda Office : 3 members(NAGASE Tomonori, AYA Kagota,REBERO J 
Amour) 
JICA Long Term Expert on the Project:1 member MASANOBU Mayusumi 
JICA experts:4 members (SHIGEO Otani,MARCEL Brouwer, Gikundiro Rosine 
Merly,NSENGIMANA Anicet) 

INTRODUCTION 

The Steering Committee held on October 12, 2017 was authorized by the instruction of contract 

paragraph and annex indicating the project outputs, work plan and all stakeholders involved in its 

implementation signed on March 30th, 2016 between WASAC and JICA concerning the 3years Project 

for strengthening Non Revenue Water Control in Kigali City Water network, the purpose of this 

meeting is to review the project progress ,the approval of the Work Plan of Phase2 two, indicators in 

PDM and capacity development. 

 

1. The agenda was as follow: 
・ Registration 
・ Introduction of participants 
・ Remarks by CEO WASAC 
・ Remarks by JICA RWANDA representative 
・ Progress of the work(Result of the Monitoring) 
・ Question and Answer 
・ Report of Training result in Japan 
・ Question and Answer 
・ Work Plan for Phase 2 
・ Question and Answer 
・ Remarks by MININFRA 
・ Closing Remarks by WASAC 

 

2.Introduction of Participants 

tsutsui
タイプライターテキスト
Attachment 5. Minutes of Meeting (Memorandum)
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The second Steering Committee was started by giving 10 minutes each participants to introduce 

themselves. 

3.Remarks by CEO WASAC  

Unfortunately the CEO didn’t not come because of some urgent matters, also the Director of UWSS 

came later that why we heard the CEO remarks through the Manager of Water Distribution Services. 

Mr. Innocent started by thanking everyone who participate in today’s meeting and a big thanks to JICA 

for the technical and financial support. He says that the object of this meeting is to share the 

information about the project, our colleagues will go through the progress of work done in this project 

so far in their Presentations they will make, and he invites everyone to participate and give the 

comment. Mr. Innocent conclude by saying that with the help of this project WASAC will be able to 

reduce NRW to 30% as expected. 

3.Remarks by JICA Rwanda representative 

Mr.Nagase the representative of JICA in Rwanda began his speech by thanking the representative of 

MININFRA for coming, also WASAC for their good ownership. The representative of JICA said that 

the project is to establish 5years strategic action plan for NRW reduction so that the rate of NRW can 

be reduced, this is possible if everyone understand it and put his/her effort in that. He concluded by 

saying that JICA will continue to support WASAC in water sanitation. 

4. Progress of the Work(Result of the Monitoring) 

OUTPUT 1:5-year Strategic Action Plan for NRW reduction 

This Output 1 was explained by Mr. Bahige as attachment. 

OUTPUT 2: In- room Training 

This In-room & on-job Training conducted by JICA Experts and WASAC’s staff was presented by Mr. 

Celestin as attachment. 

Output 3: Pilot projects 

This output 3 was presented by Mr. Desire Head of Leak Detection and Pressure Management as 

attachment. 

Output 4: isolation of 4branches 

This output 4 was presented by Jean Paul as attachment. 

5. Question and Answer 

Question: Mr. Venuste from MININFRA asked that there is some activities which don’t require so 

many things and they delay, he gives the example of leakage even small one, when sometimes to 

respond for it took time. 

Answer: WASAC is trying to reduce time to fix the leakage and has been reduced remarkably by 

various efforts, however, there are still some challenges like lack of number of technician and 

transportation in branches. Those challenges will be solved according to the 5YSAP, especially should 
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increase their commitment and pension. 

Ms.Kagota from JICA also commented on this, by saying that after preparation of 5YSAP, how to 

implement the 5YSAP will be the key. MININFRA should continue giving full support to WASAC and 

get ensure more budget which will used to facilitate the activities of reducing NRW according to the 

5YSAP. 

Question: In Output 2, it was mentioned that many trainings took place, How their works has been 

changed by using the skills and knowledge they got through the training. 

Answer: It is still early to say that they perform very well 100% but they are learning from failure and 

improving day by day, for example they are good in detecting a leakage and repair it and more will 

come later. 

Question: Why GIS data are not completely update and how long will take to update those data? 

Answer: it will take time to be updated 100% but GIS team are doing their best. 

6 .Report of Training  result in JAPAN 

The aim of the project in its output two was capacity building of WASAC staff in NRW reduction that 

is why JICA has organized trainings for 5 WASAC, staff to learn from the experience of water Bureau 

in Japan. Mr. Jean Paul Head of GIS presented as attachment V. 

7. Work plan for Phase2 and Project Evaluation 

Mr.Otani, JICA expert presented as attachment. 

8.Remarks by MININFRA 

Mr. Venuste thanks every one of its participation of this meeting, and also JICA for the big support, he 

encourages everyone to make fully support, motivation for this good progress and he ended by saying 

that MININFRA will continue support WASAC in its work. 

9.Approval Matters 

Mr. Bahige, Project Manager, asked to all attendances to the SC about approval of  Work Plan for 

Phase 2 and Verifiable Indicators of PDM for "Overall Goal", "Output2", and "Output3", and these 

were approved. 

10.Closing Remarks by WASAC 

It’s Mr.Methode who made the final closing remark, his words was thanking everyone for their input 

participation which give hope because everyone understand the goals to implement the project. He said 

that even if the 5YSAP isn’t approved, we all know what we have to do, do it not need to wait for the 

approval. He concluded by thanking JICA for the help and in case of the delay of activities due to 

procurement of activities by JICA Mr.Methode said that it won’t affect many thing because for sure 

JICA is wanted to supply best quality. 
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Technical Cooperation forTechnical Cooperation for 

Strengthening NRW control in 

Kigali City Water Network

Steering committee meeting 

Kigali , 12 October 2017 

Purpose ofPurpose of 
this Steering Committee

tsutsui
タイプライターテキスト
Attachment 6. Presentation Document 1
                        Progress of the works
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1. Report of Progress of the Project

based on the result of Joint Monitoring  
Meeting on August 9, 2017

2. Acceptance of the Work Plan for Phase 2

3. Acceptance of the way of Project Evaluation

3‐1 Verifiable Indicators of PDM

3‐2 Project Capacity Assessment

Progress of the ProjectProgress of the Project
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Contents Summary of the Project

1）Overall Goal
WASAC conducts NRW reduction measures as planned for Kigali 

city.

2）Project Purpose
WASAC's capacity is enhanced to conduct NRW reduction 

measures as planned for Kigali city.

【Output 1】 Planning capacity of NRW reduction of WASAC is 

enhanced.

【Output 2】 Basic knowledge, skills and technique on NRW 

control are acquired by WASAC.

BAHIGE		JB,	

Manager	,	NRW	

WASAC	ltd,	February		2017

3）Outputs
【Output 3】WASAC learned how to conduct NRW reduction 

measures through the implementation of the Pilot Project.

【Output 4】 4 branches in Kigali establish the system to measure 

NRW rates accurately.

Output	1:	Planning	capacity	of	NRW	reduction	of	WASAC	is	enhanced				

Activities
Sub-Activities

Output 1: Planning capacity of NRW reduction of WASAC is enhanced. 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6

Ⅳ

1.1
A management team is organized to prepare 5-year
Strategic Action Plan for NRW reduction.

Plan 

Actual

1.2

The management team assesses  NRW reduction
measures currently conducted by WASAC for Kigali city
and other secondary cities (14 branches outside Kigli
city), and identifies problems.

Plan 

Actual

Ⅱ Ⅲ Ⅳ Ⅰ Ⅱ Ⅲ

Plan 1st Year (16/17) 2nd Year (17/18) 3rd Year (18/19)
Actual Ⅰ Ⅱ Ⅲ Ⅳ Ⅰ

Facts finding (Problems, Causes )

1.7
The management team prioritizes and schedules the
conducts of facilities improvement and organizational and
institutional changes identified by Activities 1-4 and 1-5.

Plan 

Actual

1.5
Based on the results of Activity 1-4, the management team
prepares a report on the necessary facilities improvement.

Plan 

Actual

1.6

The management team identifies organizational and
institutional changes necessary to conduct methods and
procedures proposed by Activity 1-3 and prepares a
report.

Plan 

Actual

1.3

Based on the problems identified by Activity 1-2, the
management team proposes methods and procedures to
conduct NRW reduction measures by WASAC in the
future.

Plan 

Actual

1.4

The management team undertakes inventory surveys in
order to identify facilities improvement necessary to
conduct methods and procedures proposed by Activity 1-
3.

Plan 

Actual

Countermeasures (Specific actions)

Inventory survey

Proposed actions on facility improvement

Organizational and institutional changes

Prioritizes and schedules the actions

BAHIGE		JB,	

Manager	,	NRW	

WASAC	ltd,	February		2017

1.9
The management team prepares the 5-year Strategic
Acton Plan on NRW reduction that summarizes the
achievements from Activities 1-1 to 1-7.

Plan 

Actual

1.10
The management team holds seminars and presents 5-
year Strategic Action Plan for NRW reduction (Activity 1-8)
for WASAC and other concerned parties.

Plan 

Actual

1.8
WASAC secures budget in accordance with the priorities
of Activity 1-7 for the next fiscal year.

Plan 

Actual Budget  request

Preparation of Action Plan

Seminars
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3 days workshop for 5YSAP preparation 

Output	2	:	Basic	knowledge,	skills	and	technique	on	NRW	control	are	
acquired	by	WASAC.

Activities
Sub-Activities Ⅳ Ⅰ Ⅱ Ⅲ Ⅳ

2nd Year (17/18) 3rd Year (18/19)
Actual Ⅰ Ⅱ Ⅲ Ⅳ Ⅰ Ⅱ Ⅲ

Plan 

2.1 Training materials on NRW control are prepared.
Plan 

Actual

2 2
Training on NRW management is conducted for the
management team and WASAC management as

Plan 

1st Year (16/17)

2.7
In-room training and OJT on meter reading, billing,
customer services for the pilot project are conducted.

Plan 

Actual

2.5
In-room training and OJT on leak detection for the pilot
project are conducted with provided equipment.

Plan 

Actual

2.6
In-room training and OJT on reparing leaking pipies and
installing service connection for the pilot project are
conducted.

Plan 

Actual

2.3
OJT is conducted on the updating of GIS data, using
available GIS data base.

Plan 

Actual

2.4
OJT is conducted on hydraulic analysis and pressure
management, using available hydraulic models.

Plan 

Actual

2.2 management team and WASAC management as
necessary. Actual

BAHIGE		JB,	

Manager	,	NRW	

WASAC	ltd,	February		2017

2.9
Based on feedback of Activities from 2-5 to 2-8, training
programs are developed and training courses are
planned.

Plan 

Actual

2.8 Training materials on NRW are reviewed and updated.
Plan 

Actual
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Output	3	:	WASAC	learned	how	to	conduct	NRW	reduction	measures	
through	the	implementation	of	the	Pilot	Project.	

Activities
Sub-Activities

8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6

3.3
The action team plans and schedules the implementation
f th il t j t f Pil t A 1 d A 2

Plan 

A t l

3.1
An action team is organized to conduct NRW reduction
measures at Pilot Area 1and Area 2.

Plan 
Actual

3.2
The action team grasps the current situations of Pilot Area
1and Area 2 through reviewing available maps, cusomer
ledgers, surveys, and other necessary means.

Plan 

Actual

Ⅳ Ⅰ Ⅱ Ⅲ Ⅳ

2nd Year (17/18) 3rd Year (18/19)
Actual Ⅰ Ⅱ Ⅲ Ⅳ Ⅰ Ⅱ Ⅲ

Plan 1st Year (16/17)

3.11
The action team measures NRW after conducting Activity
3-10 and examines their effectiveness.

Plan 

Actual

3.9
The action team measures NRW after conducting Activity
3-8 and examines their effectiveness.

Plan 

Actual

3.10
The action team conducts measures for reducing
underground leakage (invisible leakage).

Plan 
Actual

3.7
The action team measures NRW after conducting Activity
3-6 and examines its effectiveness.

Plan 
Actual

3.8
The action team conducts measures for reducing surface
leakage (visible leakage).

Plan 
Actual

3.5
The action team establishes the baseline NRW rate of
Pilot Area 1.

Plan 
Actual

3.6
The action team conducts measures for reducing
"Apparent Losses" indicated by the water balance of
International Water Association (IWA) for Pilot Area 1.

Plan 

Actual

of the pilot project for Pilot Area 1 and Area 2. Actual

3.4
The action team hydraulically isolates Pilot Area 1and
Area 2, and installs flow meters and preassure gauges at
the inlets of the Pilot Area 1.

Plan 

Actual Procurement of Equipment and Construction of Chamber

BAHIGE		JB,	

Manager	,	NRW	

WASAC	ltd,	February		2017

3.15
Action team conducts activities from Activities 3-5 to 3-14
at Pilot Area 2.

Plan 
Actual

3.16

Action team prepares manuals on methods and use of
survey equipment learned through the implementation of
the pilot project, and holds seminars in order to share
them with WASAC and other concerned parties.

Plan 

Actual

3.13

The action team summaries activities and results from
Activities 3-1 to 3-12, prepares the completion report on
the pilot project for Pilot Area 1, and submits it to the
management team.

Plan 

Actual

3.14
The action team holds a workshop and presents the
completion report of the pilot project prepared by Activity
3-13 to WASAC and other concerned parties.

Plan 

Actual

3 10 and examines their effectiveness.

3.12
The action team reviews the results from Activities 3-5 to
3-11, and undertakes cost-benefit analysis of NRW for
each Activity of 3-6, 3-8, and 3-10.

Plan 

Actual
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Output	4:	Establish	the	system	to	measure	NRW	rates	accurately	in	4	
Kigali	branches	(	Isolation	of	4	branches	)		

Activities
Sub-Activities

8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6

4 1
Isolation plan of 4 branches prepared by WASAC will be Plan 

Actual

Plan 1st Year (16/17) 2nd Year (17/18) 3rd Year (18/19)
ⅢⅠ Ⅳ Ⅰ Ⅱ Ⅲ ⅣⅡ Ⅲ Ⅳ Ⅰ Ⅱ

4.1
reviewed and revised as necessary. Actual

4.2

Based on the isolation plan prepared by Activity 4-1,
exact locations for the installation of electromagnetic flow
meters and pressure gauges are determined by field
survey.

Plan 

Actual

4.3
Electromagnetic flow meters and pressure gauges are
procured and installed for isolating 4 branches, and
chambers are constructed as appropriate.

Plan 

Actual
Procurement of Equipment

Construction of Chamber

Installation of Equipment and 
establishment of Monitoring System

M3

BAHIGE		JB,	

Manager	,	NRW	

WASAC	ltd,	February		2017

4.4 System input to each of 4 branches is measured.
Plan 

Actual

4.5
Based on the results of Activity 4-4, NRW rates for each
branch are calculated and reported.

Plan 

Actual

g y

Location map for 4 branches Isolation 
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Summary 

Outputs Progress  Comment 
(from initial plan)

1. Planning capacity of NRW reduction of 
WASAC is enhanced (5YSAP) Delay of 4 months  

(Up to October 2017)  

2. Basic knowledge, skills and technique 
on NRW control are acquired by WASAC. Good progress 

3. WASAC learned how to conduct NRW 
reduction measures through the 
implementation of the Pilot Project. 

Good progress 

4. Establish the system to measure NRW 
rates accurately in 4 Kigali branches ( 
Isolation of 4 branches ) 

Delay of 14 months 
(Up to Aug. 2019)
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THANKS 
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WASAC‐ NRW	REDUCTION	
5	YEARS	STRATEGIC	ACTION	PLAN

BAHIGE			JB	,	

NRW	Manager	,	WASAC	ltd			

12,	10		2017

Presentation	outline

1. NRW	definition	and	Causes	

2. IWA	Water	balance

3. Diagnosis	of	the	Current	situation	

4 Proposed strategies4. Proposed	strategies	

5. Detailed	action	plan	

6. Budget	

tsutsui
タイプライターテキスト
Attachment 7. Presentation Document 2
                        Output 1-4
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Non‐revenue	water	(NRW)	is	the	water	that	has	been	produced	

Non‐Revenue	Water	

but	not	billed	to	the	customer

Revenues

Non-Revenue Water

IWA,	WATER	BALANCE	

Authorized 

C ti

Billed 

Authorized 

Consumption

Billed Metered Consumption 
Revenue 

waterBilled Unmetered Consumption 

Supplied 

Volume

Consumptio

n
Unbilled 

Authorized 

Consumption 

Unbilled Metered Consumption 

N
o
n
 R
eve

n
u

Unbilled Unmetered Consumption 

Commercial 

losses 

Metering inaccuracies 

Error in estimation of unmetered 

consumption 

Unauthorized consumption 

Errors linked to the data acquisition 

processes

u
e
W
ate

r

Water loss

processes 

Technical

losses 

Leakages on Transmission and 

Distribution Mains 

Leakages and Overflows at Storage 

Tanks 

Leakages on Service Connections up 

to point of Customer Meter 
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WASAC	,	NRW	trend	(	2011‐2017	)		
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42 42 41
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2011‐20122012‐20132013‐20142014‐2015 2015‐20162016‐2017

5YSAP	 OBJECTIVES				

 Holistic planning and implementation of NRW reduction 
measures 

 “Preventive Action” and not “Reactive” currently

 Sustainability of activities 

 Cl M h i t ff ti l it NRW Clear Mechanism to effectively monitor NRW programs

 Capacity building

 NRW reduction 
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5YSAP	– PREPARATION		

Problems 
identification 

Proposal of counter 
measures/strategy 

Root causes 
analysis   

Preparation of 
Action Plan

Problems	Identification		(Technical)		

• Intermittent supply  (frequent rationing )Production 

•High pressure in the network 

•Time response  to leaks repair still high:
Leaks and burst • Insufficient Leak survey and  detection activities

• Sometimes Poor quality of repairs and material 

Leaks and burst 

• GIS data not yet completed updated and linked with the 

billing system
•Design of water network  need some improvement

Design and mapping 

• Less of  on‐site  work and material standard 
inspection

• Poor quality of materials purchased by customersStandard 
• Sometimes no compliance of standard (house 
connections,  material ,trenching and backfilling 

•Aged pipes and less  protective equipment

• Preventive  maintenance plan not fully implemented
•Pipe replacement planned but not fully implemented

Asset management 
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Problem	Identification		(Commercial)		

• Less field  inspection by billing  Officer and 
Commercial services staff 

• Some Customers not billed 
Billing  

•
• Error in data acquisition ( meter reading ) 

• Insufficient data analysis (consumption, billing, zero 
consumption, etc..) 

• Under estimation of consumption

Data acquisition and 
analysis 

• Many aged water meters

• Customer meter accuracy test  not practiced on‐
site

• Water meter blocked by solid particles

Metering
• Water meter blocked by solid particles

• Less inspection  of customer installation

• Illegal water use cases 

• Illegal water use to disconnected customers ( 
inactive connection ) 

unauthorized 
consumption 

Problems	Identification		(ADMISTRATIVE	)		

• Budget constraint

• Insufficient  logistic means WASAC  
• Branch structure not really responsive 

•Customers awareness on NRW still not sufficient
•Vandalism

•Illegal water usage 
CUSTOMERS

• Poor quality of work  done by some contractors

• Lack of  stakeholder awareness on NRW 

• Pipe damaged other infrastructures developers ( 
road construction, telecommunication , etc..) 

OTHER 
STAKEHOLDERS 
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TECHNICAL LOSSES 
Active Active LeakageLeakage

Control Control Speed and QualitySpeed and Quality
of Leak Repairof Leak Repair
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COMMERCIAL LOSSES 
MeterMeter replacement replacement 

Close monitoring 
meter reading
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Detailed Action Plan 

• Final table 5YSAP 28082017.xlsx

DUWSS
16 Items

Technical DCS
9 Items

Commercial
Direction

S S i

Fundamental

Related Sections for NRW Reduction Activity

Finance

Chi f Fi i l

Inspection and 
Enforcement 

Section
5 It

Leak Detection 
and Pressure 

Management 
Section

30 Items 

Production 
Section

9 Items 

Utility 

Planning Unit
7 Items

Standard 
Section

8 Items 

WO Unit

Zoning and 
Mapping Section

NRW Unit
21 Items 

Quality 
Assurance 

Unit

Billing 
Section

18 Items

Customer Service 

Management Unit

Marketing 
Section

Metering 
Section Unit

27 Items

110

Revenue 

Management
Unit

2 Items

Branch 
Management

Unit
63 Items 

Support Service 

(DSS)

ICT Unit
6 Item

Human 
Resource Unit

7 Items 

Administration 

Distribution 
Section

53 Items 

Chief Financial 
Officer (CFO)

5 Items Mapping Section 

(GIS)
24 Items

157

145 Specific Actions

and Logistics Unit
3 Items 

16
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5YSAP –BUDGET ESTIMATION 

Fiscal Year Estimated Budget  Note 

2017/2018 775 540 000 Ph2017/2018 775,540,000 Phase one 

2018/2019 818,240,000

2019/2020 1,041,330,000

2020/2021 96,2881,250

2021/2022 996,657,331, ,

Total 4,596,648,581

Implementation and monitoring team 

 The DUWSS and Commercial directorates are key for the 
implementation of this 5YSAP. 

 The support services and finance directorate should ensure 
the full support for the implementation of this 5YSAP. 

 The unit/section and team mentioned for specifics actions are 
directly responsible of their implementation. 

 The NRW unit will be the driving force for the implementation 

of all planned activities

 The monitoring of the implementation will be done quarterly
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Next step 

Presentation and  the Approval of the 5YSAP 
b WASAC M t ( O t b 2017)by WASAC Management ( October 2017) 

Share the document with other stakeholders 

 Implementation of the 5YSAP 

Continuous  monitoring 

Thank	you	
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P j tP j t :Project Project : 

STRENGTHENING NRW CONTROL IN KIGALI CITY 
WATER NETWORK

OUTPUT 2

& b d d b EIn-room & On-job training conducted by JICA Experts 
and WASAC’s staff. 

Tuesday, October 24, 2017 JICA-WASAC- Output 2 – Training         - By M. Celestin

OUTLINES OF THE 
PRESENTATION 

I. Structure of the project(where is the output 2);  I. Structure of the project(where is the output 2);  

II. Objective of the output 2II. Objective of the output 2

III. Planned trainings III. Planned trainings 

IV. Progress and Outputs of trainingsIV. Progress and Outputs of trainings

Tuesday, October 24, 2017 JICA-WASAC- Output 2 – Training         - By M. Celestin
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STRENGTHENING NRW CONTROL IN KIGALI 
CITY WATER NETWORK

I. Structure of the project

1st Phase 2nd Phase
From June 2016 to June 2017 From July 2017 to June 2019

Output 1: 
5-years Strategic 

Action Plan for

Output 2: 
In-room Training 

&

Output 3:
Pilot Projects
KADOBOGO&

Output 4:
Isolation of 4 

Branches(Gikondo,

Tuesday, October 24, 2017 JICA-WASAC- Output 2 – Training         - By M. Celestin

Action Plan for 
NRW Reduction

& 
On-Job Training

KADOBOGO& 
RUNDA

Branches(Gikondo, 
Kacyiru, Nyamirambo 
and Nyarugenge) by 

Monitoring System

II. Objectives of Output 2

Output 1: 
5-years Strategic 

Action Plan for

Output 2: 
In-room Training 

& 
On-Job Training

Output 3:
Pilot Projects
KADOBOGO&

Output 4:
Isolation of 4 

Branches(GIKONDOAction Plan for 
NRW Reduction

g KADOBOGO& 
RUNDA

Branches(GIKONDO, 
KACYIRU, NYAMIRAMBO 
AND NYARUGENGE) by 
Monitoring System

O
b
j
e
c
t
i
v
e

Tuesday, October 24, 2017 JICA-WASAC- Output 2 – Training         - By M. Celestin

 Acquisition of basic knowledge, skills and techniques on NRW 
reduction and control through In-room & On-Job Trainings.

 Preparation of training materials for future trainings by 
WASAC’s staff it self.

s
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III. Planned Trainings
1st Phase 

(From June 2016 to June 
2017)

2nd Phase 
(From July 2017 to June 

2019)

1.Training of the project 
management team(japan),
2.OJT for updating GIS data,
3.OJT for hydraulic analysis and 
pressure management,
4.In-room training for leak 
detection

1. Training of action team (JAPAN)
2. OJT for leak detection
3. OJT on repairing leaking pipes and 

installing service connection
4. OJT on meter reading, billing, 

customer services
5 Training in third country(other

Tuesday, October 24, 2017 JICA-WASAC- Output 2 – Training         - By M. Celestin

detection 
5.In-room training on repairing 
leaking pipes and installing service 
connection …,
6.In-room training on meter reading, 
billing, customer services ….

5. Training in third country(other 
than Japan and Rwanda)

IV. Progress of planned trainings 
and output of each.

1st Phase ( June 2016 to June 
2017)

1 T i i f h j

V. Progress of planned trainings
• Progress: 100% done.

• Output of the training:
1.Training of the project management 
team

•Targeted staff: Directors and Managers
•Number of trainees: 5
•Topics:
 Water Distribution management system,
 Real and Apparent loss reduction

 The 5 trainees gained the appropriate 
knowledge and skills for the reduction 
of NRW on its all components.

 A Five year strategic action plan for 
NRW reduction have been prepared.

Tuesday, October 24, 2017 JICA-WASAC- Output 2 – Training         - By M. Celestin
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V. Progress of planned trainings 
and output of each.

1st Phase( June 2016 to June 
2017)

2. OJT for updating GIS data,

V. Progress of planned trainings
• Progress: 100% done.

• Output of the training:
2. OJT for updating GIS data,
3. OJT for hydraulic analysis and    
pressure management,

•Targeted staff: GIS section(AT), Water 
Engineers and Branch WDO.
•Number of trainees: 32
•Trainers: OWEN, EITA and TSUTSUI

 WASAC GIS Team have acquired the 

guidelines on the use of ArcGIS  for 

Updating new customers  in Geo-Database .

 The Team gained also basic knowledge in 

Hydraulic Calculations.

Tuesday, October 24, 2017 JICA-WASAC- Output 2 – Training         - By M. Celestin

•Topics:
Hydraulique calculations 
GIS data management(customer and network 
updates)

V. Progress of planned trainings 
and output of each.

1st Phase( June 2016 to June 2017)

4. In-room training for leak detection

V. Progress of planned trainings
• Progress: 100% done.

• Output of the training
4. In room training for leak detection 
5. In-room training on repairing leaking pipes and 
installing service connection …,

•Targeted staff: NRW Unit, WDOs and Plumbers 
Number of trainees: 18
•Trainers: TAKASHIMA, TAKAHASHI, SUZUKI, 
MOMOZONO and TSUSTUI assisted by NRW Unit Eng.

•Topics:

 Improved knowledge on appropriates tools

for cutting, welding, drilling different types

of pipes of WDOs and technicians from

Kigali branches

 Improved knowledge on how to conduct a

leakage survey in distribution areas, to

Tuesday, October 24, 2017 JICA-WASAC- Output 2 – Training         - By M. Celestin

p

Leak detection , Measurement and analyze of 
minimum night flow in a DMA, etc. 
Pipe works and Thrust block Calculation, etc

g y ,

measure and analyze the minimum night flow,

to conduct a pre- location of leaking zones,

etc.
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V. Progress of planned trainings 
and output of each.

1st Phase( June 2016 to June 
2017)

6. In-room training on meter reading, 

V. Progress of planned trainings
• Progress: 100% done.

• Output of the training
g g

billing, customer services ….

•Targeted staff: B. Managers, WDOs, CSOs, 
Plumbers, Meter readers from Kigali branches.
•Number of trainees: 94
•Topics:
Meter Reading  By Desire KAYIRU & SUZUKI
Meter Conditions(How to judge whether they are 
normal or not?)  By Felicien NIRINGIYIMANA and 
Celestin MWAMBUTSA
Customer Service and Service Delivery By Felix

 Meter readers from each Kigali branch got a
lot of information about meter readings and
meter problems.

 WDOs from each Kigali branch performed
their knowledge on how to choose the size,
the type, metrological classes(accuracy) of
water meters according to customer needs.

Tuesday, October 24, 2017 JICA-WASAC- Output 2 – Training         - By M. Celestin

Customer Service and Service Delivery By Felix 
GATANAZI
Standard Service Connections  By Celestin 
MWAMBUTSA & Anselme  MUGABO
Different types of Water meters By Celestin 
MWAMBUTSA
Meter installation By Celestin MWAMBUTSA
Customer Data Analysis By Jean Paul  KAYITARE

V. Progress of planned trainings 
and output of each.

2nd Phase (From July 2017 to 
June 2019)

1 Training of action team (JAPAN)

V. Progress of planned trainings• Progress:

 The first team of 5 WASAC’s staff1. Training of action team (JAPAN)
2. OJT for leak detection
3. OJT on repairing leaking pipes and 

installing service connection
4. OJT on meter reading, billing, 

customer services
5. Training in third country(other than 

Japan and Rwanda)

 The first team of 5 WASAC s staff 
went in JAPAN in August 2017

• The output: to be presented by 
KAYITARE JEAN PAUL

 The second team of 5 WASAC’s staff 

Tuesday, October 24, 2017 JICA-WASAC- Output 2 – Training         - By M. Celestin

m f W ff
will go in JAPAN in Nov. 2017
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V. Progress of planned trainings 
and output of each.

2nd Phase (From July 2017 to 
June 2019)

1 Training of action team (JAPAN)

V. Progress of planned trainings

• Progress:1. Training of action team (JAPAN)
2. OJT for leak detection
3. OJT on repairing leaking pipes and 

installing service connection
4. OJT on meter reading, billing, 

customer services
5. Training in third country(other than 

Japan and Rwanda)

OJT for the 2nd phase will be 
done in pilots areas: 
KADOBOGO and RUNDA 
DMAs from the beginning of  
2018.

Tuesday, October 24, 2017 JICA-WASAC- Output 2 – Training         - By M. Celestin

V. Progress of planned trainings 
and output of each.

2nd Phase (From July 2017 to 
June 2019)

1 Training of action team (JAPAN)

V. Progress of planned trainings
• Progress: Not yet done.

It will be done in another country1. Training of action team (JAPAN)
2. OJT for leak detection
3. OJT on repairing leaking pipes and 

installing service connection
4. OJT on meter reading, billing, 

customer services
5. Training in third country 

It will be done in another country 
than Japan and Rwanda.

JICA & WASAC will decide the 
number of trainees and the 
country in which will be done 
the training.

Tuesday, October 24, 2017 JICA-WASAC- Output 2 – Training         - By M. Celestin
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V. Progress of planned trainings:
Total Trained Staff.

1st Phase
( June 2016 to June 2017)

V. Progress of planned trainings
2nd Phase 

(From July 2017 to June 2019)

Total Trained Staff

149 

Total Trained Staff

5 

https://mega.nz
Account: nrw.wasac.jica.team@gmail.com

Tuesday, October 24, 2017 JICA-WASAC- Output 2 – Training         - By M. Celestin

Training materials and action plans made during different trainings are
on mega site made by JICA Experts.

Every WASAC’s staff can excess

j @g
Password: www.wasac.rw

END

Thank you Thank you 
for your attention!for your attention!

JICA-WASAC- Output 2 – Training         - By M. CelestinTuesday, October 24, 2017
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PROJECT FOR STRENGTHENING NON-
REVENUE WATER CONTROL IN KIGALI CITY 

WATER NETWORK

Output 3

A ti iti i Pil t AActivities in Pilot Area

By Desire

Outline of the Presentation

• Introduction

• Selection Criterias of the Pilot area

• Kadobogo Pilot area (Map)

• Current Situation in kadobogo

• Ruyenzi (Map)

• Chamber design and Construction• Chamber design and Construction

• Pictures

22017/10/24 NRW WASAC‐JICA Presentation
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Introduction

• Pilot Area/DMA: is an area or District Metered Area 
well isolated and metered in water distribution 
network.

• It is usually created by closing boundary valves to 
facilitate in monitoring water input ,output and 
billing in the area which lead to calculation of Nonbilling in the area which lead to calculation of Non‐
Revenue Water rate inside the area. 

32017/10/24 NRW WASAC‐JICA Presentation

Selection Criteria's for Pilot Area

 Possibility of isolationy

 24 hours and 7 days water supply

 Accuracy of distribution map

Water meter is installed at every houses

4

 Frequent  leakages

 Possibility of leak detection

2017/10/24 NRW WASAC‐JICA Presentation
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Activities before creation of Pilot Area

 Preparation of Pilot Area

 (1) E t bli h th A ti t (1) Establish the Action team

• Site visit, Checking Maps and selection of pilot area

 (2) Chamber and Plumbing

 (3) Survey of the current situation

A l h C d• Analyze the Customer data

 (4) Prepare the document and Form “Leakage survey report” 

etc. 

52017/10/24 NRW WASAC‐JICA Presentation

Activities carried out in Pilot Area

1st NRW Survey: Confirmation of isolation/Baseline Survey

Meter survey/Illegal connection survey

2nd NRW Survey 

1
0
 m

o
n
th
s

Take measures 

62017/10/24 NRW WASAC‐JICA Presentation

Leakage Detection/Repair 

3rd NRW Survey 

Analyzing the cost‐benefit/Workshop & Seminar
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1452m

1464m
1444m

1448m

1448m

1475m
1464m

1479m

KADOBOGO Pilot Area

1424m
1439m

1455m

1451m
1451m

1436m

1413m

1397m Legend

No. Symbol Diameter Existence Notes

M‐1 DN90mm No(install) Inlet water flow Meter

M‐2 DN90mm No(install) Inlet water flow Meter

M‐3 DN50mm No(install) Inlet water flow Meter

V‐1 DN90mm No(install) Inlet Valve

V‐2 DN90mm No(install) Valve for step test

V‐3 DN90mm No(install) Valve for step test

V‐4 DN90mm Yes Inlet Valve

V‐5 DN50mm Yes Inlet Valve

M

M

M

72017/10/24 NRW WASAC‐JICA Presentation

Data of Pilot Areas
KADOBOGO PILOT AREA (as of July 2016)

Area 100.4ha
lPopulation 15,329

Served Population (=Number of connections x 5) 4,940

Number of Connections 938
Monthly Water Consumption (m3/month) 

13,157

RUYENZI PILOT AREA (as of July 2016)

A 648 2h

8

Area 648.2ha
Population 32,467

Served Population (=Number of connections x 5) 5,925
Number of Connections 885

Monthly Water Consumption(m3/month)  12,259

2017/10/24 NRW WASAC‐JICA Presentation
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Challenges of KADOBOGO

92017/10/24 NRW WASAC‐JICA Presentation

Distribution Blocks in KADOBOGO

102017/10/24 NRW WASAC‐JICA Presentation
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Current Situation for KADOBOGO

• Meter visited: 1200.

• Meters tested using Portable Meter test: 638

• Meters beyond +‐ 5% : 149 =23%

• Replaced meters: 110 

• NRW baseline : 36.3% (Avairage June‐August)

• Challenges:• Challenges:

• Some customers do not open their gates.

• Leakages and intermittent supply in the area.

112017/10/24 NRW WASAC‐JICA Presentation

RUYENZI Pilot Area

1504m

1499m
1516m

1499m
1525m

1516m

1502m

1479m

1386m

1370m

1383m

1565m

1573m

1536m

Legend

No. Symbol Diameter Existence Notes

M‐1 DN200mm Yes Inlet water flow Meter

M‐2 DN200mm Yes Inlet water flow Meter

M‐3 DN160mm No(install) Inlet water flow Meter

V‐1 DN200mm Yes Inlet Valve

V‐2 DN200mm Yes Inlet Valve

V‐3 DN160mm No(install) Inlet Valve

M

M

M

1422m
1445m

1478m

1457m

1465m

1438m

1436m

1447m

122017/10/24 NRW WASAC‐JICA Presentation



7

Chamber Design & Construction

132017/10/24 NRW WASAC‐JICA Presentation

Base Concrete

142017/10/24 NRW WASAC‐JICA Presentation
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Structure of Reinforced  Still.  

152017/10/24 NRW WASAC‐JICA Presentation

Construction of Chamber

16

Finished  Inside the Chamber 
2017/10/24 NRW WASAC‐JICA Presentation
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Schedule of activities in Pilot Area

 Main activities
1 NRW d i i i i i PM1 & PM21. NRW reduction activities in PM1 & PM2.
 Pilot Area 1: Sep 1, 2017 to Jun 30, 2018
 Pilot Area 2: Apr 1, 2018 to Mar 30, 2019

2. Specific activities plan for each area
 NRW measurement(Isolation test/Baseline survey)
 Survey for water meter, Illegal connection and unauthorized 

17

consumption 
 NRW measurement( Evaluation)
 Leakage detection and Repair
 NRW measurement ( Re‐evaluation)

2017/10/24 NRW WASAC‐JICA Presentation

“Door to door” leak detection

182017/10/24 NRW WASAC‐JICA Presentation
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Thank you for yourThank you for your 
Attention…
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PROGRESS ON THE ISOLATION OF KIGALI WASAC 
BRANCHESBRANCHES

By Jean Paul San

October 2017  

INTRODUCTION 

• Water and Sanitation corporation Ltd  (WASAC Ltd) in conjunction with 
JICA Rwanda, has initiated the project for Isolation of Kigali Branches .

• The aim of the project is to enable WASAC to control water flow in each• The aim of the project is to   enable WASAC to control water flow in each 
Branch ,thus help   to Estimate the rate of NRW.

• This  Project will include of :
• Determination of Branch Boundaries in GIS
• Determination of inter‐Crossing pipelines in branch Boundaries in GIS
• Field Survey For Confirmation of Boundaries with respect to the location 

of  existing network and customers 
• Modifying Boundaries of Kigali Branches  where  necessary

P th l ti f I t ll ti f t f i l ti h B h• Propose the location of Installation of meters for isolating each Branch
• Construction of Chambers ( Manholes ) where meters will be installed
• Installation of Meters for Branch Isolation.
• Moving the Customers from one branch to another where necessary with 

respect to the Branch Boundaries
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1.Criteria used for Determination of 
Kigali Branch Boundaries

• Hydraulic structure  of the existing Network

• Natural or manmade features such as Roads 
,rivers, Valleys, wetlands, Water Channels, 
etc...

• Spatial Distribution of Customers• Spatial Distribution of Customers

The map showing the old boundaries 
of Kigali Branches
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Map is showing the New Boundaries  
of Kigali Branches
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Shifting of Customers

• where the boundary was changed ,also 
customers will have to move from one branch 
to another .this implies that the lists  will be 
given to the respective branch in order to 
update their Database  .p

From Nyarugenge to Nyamirambo
(405 Customers)  



5

From Nyarugenge to Kacyiru
(11 Customers)

From GIKONDO TO REMERA BRANCH  
1st part ( 1277 Customers)
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From KACYIRU TO REMERA BRANCH 
(15 Customers) 
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From KACYIRU TO GIKONDO 
(4 Customers)

MANHOLE (METER CHAMBER ) CONSTRUCTION
PROGRESS

METER TO BE INSTALLED = 32

MANHOLE TO BE CONSTRUCTED = 23
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THANK YOU



1

Report on the result of training to Improve NRW control 
in WASAC  

By Jean Paul KAYITARE

O t b 2017

BACK GROUND 

The  output 2 of the Joint Project of JICA-WASAC is 
the capacity building of  WASAC Staff in NRW 
Reduction . It is this Regard that JICA  has organized  
the training for strengthening NRW control in Kigali 
Water city water Network for 5 WASAC Staff toWater city water Network for 5 WASAC Staff  to 
Learn from the Experience of water Bureau 
Companies in Japan.

tsutsui
タイプライターテキスト
Attachment 8. Presentation Document 3
                        Report of second Training result in Japan
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Japanese Water Bureau Methodologies
that we can adapt .

Th h lt f i i th i d il t tiThey have a culture of using maps in their daily water operations

lesson leaned from the above methodology

Ch ll WASAC St ff h lt fChallenge : WASAC Staff have no culture of 
using Maps in their Daily work
Action to be taken : As WASAC GIS Team  we 
are have started the  training in GIS for All 
WASAC Staff in the  Basic use of GIS software, 
make maps available in all different data 
format as much as possible( e.g :Google 
earth,web GIS,ArcGIS,QGIS, etc…)
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Japanese Water Bureau Methodologies
that we can adapt

Th i li i f ti S t t i th d l t d d t t The pipeline information System contain the  scanned related documents to 
the project (e.g: scanned drawing,BOQ..etc.

lesson leaned from the above methodology:

Ch ll W d t l di it l D t fChallenge :  We update only digital Data  for  
the as-built  of newly constructed  pipe line

Action to be taken : when updating we will 
be uploading( hyperlink) all documents 
related to the project for future reference.related to the project for future reference.
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Japanese Water Bureau Methodologies
that we can adapt

Th h d i d Z f h 30 ( l f K b tThey have designed pressure Zones for each 30 m( example of  Kobe water 
Bureau)

lesson leaned from the above methodology:

Action to be taken : GIS Team will  Start 
making   the model of pressure zones  for 
each reservoir in all WASAC Branches to help 
in Pressure Management
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Japanese Water Bureau Methodologies
that we can adapt

I f t th t iff t f K b d Y k h t th t In reference to the  tariff system of Kobe and Yakohama system, the meter 
rent is paid according to the size of the  water meter. 

Lesson leaned from the above methodology:

 For WASAC the meter rent is flat for all customers  which create unfairness 
among customers. 

Action : we will Introduce the meter rent based on the size of the meter in the 
current ongoing tariff review ,this may increase operational revenues 

Japanese Water Bureau Methodologies
that we can adapt

Th h t l f ld t l t ft 8 (lif They have set a plan for older meter replacement after every 8 years(lifespan 
of meter)

 Challenge:Currently WASAC practices is to replace the meter when it is faulty. 

There is a lack of plan for meter replacement. 

Action to be taken : Elaborate a five year replacement plan of old meters  and 
include it as a priority in the annual Commercial action planinclude it as a priority in  the annual Commercial action plan
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Japanese Water Bureau Methodologies
that we can adapt

Th h t bl t t t b h f t ti th f t th They have portable meter test bench for testing the accuracy of meter on the 
ground.

Challenge : WASAC have one water test bench which is not enough for testing all
meters from Branches. This delays water replacement for faulty meters.
-We received many complains from the customers about meter inaccurate

 Action : To request management to procure portable meter test bench for
each branch.

 Train technicians on how to use portable meter test bench

Japanese Water Bureau Methodologies
that we can adapt

J t k l t i d ft 40Japanese network replacement is done after 40years

Challenge :In our case we don’t have time framework for replacing pipes in 
network,   

 Action  : 

WASAC h t t th ti li f t k l tWASAC have  to set the timeline  for network replacement.
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Schedule of 
Work Plan for Phase 2

Contents Summary of the Project

1）Overall Goal
WASAC conducts NRW reduction measures as planned for Kigali 

city.

2）Project Purpose
WASAC's capacity is enhanced to conduct NRW reduction 

measures as planned for Kigali city.

【Output 1】 Planning capacity of NRW reduction of WASAC is 

enhanced.

【Output 2】 Basic knowledge, skills and technique on NRW 

control are acquired by WASAC.

3）Outputs
【Output 3】WASAC learned how to conduct NRW reduction 

measures through the implementation of the Pilot Project.

【Output 4】 4 branches in Kigali establish the system to measure 

NRW rates accurately.

tsutsui
タイプライターテキスト
Attachment 9. Presentation Document 4
                        Work Schedule for Phase 2 and Indicator of PDM
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Contract Year

Year 2016 2017 2018 2019

Month JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN

1.1 Organizing management team 1.9 Preparation of the 5YSAP   1.11 UpdaƟng AcƟon Plan  1.11 UpdaƟng AcƟon Plan

/ securing budget for the next year  / securing budget for the next year

1.2 Assessing NRW reduction measures and identifying problems  1.8 Securing budget for the next year  1.8 Securing budget for the next year

        1.7 Making of Implementation Schedule

1.3 Proposing methods and  procedures for NRW reduction

      

 1.4 Inventory survey for exisƟng faciliƟes

  1.10 Holding seminar   1.10 Holding seminar   1.10 Holding seminar  1.12 Holding seminars

 2.1 PreparaƟon of Training materials

  2.2 Training of management    2.5 In-room training for leak detecƟon    2.5 OJT for leak detecƟon

       team & WASAC management

  2.3 OJT for updaƟng GIS data   2.6 In-room training on repairing leaking pipes    2.6 OJT on repairing leaking pipes and installing service connecƟon

       and installing service connection

 f h d li l i    i i di   di billi i

1st Phase 2nd Phase

1st Year 2nd Year 3rd Year

【Output 1】

Enhancement of

Planning capacity of

NRW reduction of

WASAC

【Output 2】
Acquisition of Basic

knowledge, skills and

technique on NRW

・Approval by MINIFRAN

・Preparing annual Action Plan

・Approval of budget based on 

annual Action Plan
10/4

 2.4 OJT for hydraulic analysis     2.7 In-room training on meter reading,    2.7 OJT on meter reading, billing, customer services

& pressure management        billing, customer services
 2.8 Reviewing and updaƟng of training materials    2.9 Developing training programs/

 Planning training courses

　  3.4 Hydraulically isolaƟon of Pilot Area 1& 2 and installaƟon of flow meters

3.5 Baseline NRW rate 3.5 Baseline NRW rate

  3.1 Organizing acƟon team

 3.2 Grasping the current situaƟons of Pilot Area 1& 2 3.6Measures for reducing "Apparent Losses" 3.6 Conducting measures for reducing "Apparent Losses"

 3.3 Planning & scheduling the implementaƟon  3.8 Measures for reducing  surface leakage 3.8 Conducting measures for reducing  surface leakage (visible leakage)

      of the pilot project (visible leakage)

3.10 Measures for reducing underground leakage  3.10 Conducting measures for reducing  underground leakage (invisible leakage)

(invisible leakage) 

△ △ △ △ △ △ △

3.7, 9, 11 NRW rate measurement 3.7, 9, 11 NRW rate measurement

  3.12 Reviewing cost-benefit analysis  3.12 Reviewing cost-benefit analysis

3.13 Preparing Project Completion Report  3.13 Preparing Project CompleƟon Report

 3.14 Holding workshop  3.14 Holding workshop

A

c

t

i

v

i

t

i

e

s

control by WASAC

【Output 3】

Learning how to

conduct NRW

reduction measures

through the

implementation of the

Pilot Project

Procuring and Installing Provided Equipment Activity of Pilot Project 1

Activity of Pilot Project 2

   3.16 Preparing manual & holding seminars    3.16 Preparing manual & holding seminars

 4.1 Reviewing isolaƟon plan of 4 branches in Kigali City

 4.2 DeterminaƟon of locaƟons for installaƟon of electromagneƟc flow meters and pressure gauges

4.3 Procurement & installation of electromagnetic flow meters, pressure gauges, and monitoring devices

4.4 Measuring for system input to each branch

4.5 Calculating & reporting of NRW rates for each branch

Monitoring/ Committee/ Outputs of the Project

A　Joint Monitoring ● ● ● ● ● ●

     Monitoring mission from JAPAN

B　Meeting of the Steering Committee ● ● ● ● ●

C　Training in Japan/ Training in a Third Country ● ● ●

D　Outputs

Work Plan △ ▲ 【Ver.1】 ▲ 【Ver.2】 ▲ 【Ver.3】 ▲ 【Ver.4】

Monitoring Sheet ▲ 【Ver.1】 ▲ 【Ver.2】 ▲ 【Ver.3】 ▲ 【Ver.4】 ▲ 【Ver.5】 ▲ 【Ver.6】

【Progress (Part 1)】 ▲ 【Progress (Part 2)】 ▲ 【Project completion】 ▲

【Output 4】

Establishment of the

system to measure

NRW rates accurately

in 4 branches in Kigali

Progress/ Completion

Reports

Completion of monitoring system 
in Kigali City

3/15 Ver.2 Ver.3
Ver.4

Ver.5
Ver.6

Ver.7
Ver.1

4/3  !st
2nd

4th

5th

1st 2nd
3rd

Project MId- Term 
review (4/16 - 5/4)

10/12

3rd
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Project EvaluationProject Evaluation

1. Verifiable Indicators of PDM

Indicator of PDM of the Project

Narrative Summary Verifiable Indicators
【Overall Goal】
WASAC conducts NRW reduction measures 
as planned for Kigali city.

NRW rate of Kigali city（year 2022: xx %）

【Project Purpose】
WASAC' it i h d t d t

1：5-year Strategic Action Plan (5YSAP) for NRW reduction is approved by the 
MININFRAWASAC's capacity is enhanced to conduct 

NRW reduction measures as planned for 
Kigali city.

MININFRA.
2：Annual action plan regarding NRW reduction of each branch is reflected in 

annual action plan of WASAC
3：The management at WASAC recognizes the effects of NRW reduction, and 

approves the budget of each branch for implementing annual action plan
【Outputs】
Output 1.
Planning capacity of NRW reduction of 
WASAC is enhanced.

1：5YSAP is reviewed and updated, taking into account of the results of the 
Pilot Project.

2：All the project achievements are shared by WASAC and other concerned 
parties by holding seminars.

Output 2．
Basic knowledge, skills and technique on 
NRW control are acquired by WASAC.

1：More than XX number of trainees receive training.
2：WASAC human resource development plan includes training programs 

prepared by the project.
O t t 3 1 NRW t d d t h il t f ll Pil t A 1 f XX%Output 3.
WASAC learned how to conduct NRW 
reduction measures through the 
implementation of the Pilot Project.

1：NRW rates are reduced at each pilot area as follows: Pilot Area 1: from XX% 
to XX% and Pilot Area 2 from XX% to XX%.

2：Action team members share experiences at workshops regarding 
implementation of the pilot projects.

3：The action team prepares a completion report of the pilot project.
Output 4.
4 branches in Kigali establish the system to 
measure NRW rates accurately.

1：NRW rate of each branch is periodically monitored and reported in PIP 
(Performance Improvement Plan) every month.

R/D on March 30, 2016

tsutsui
タイプライターテキスト
Attachment 10. Presentation Document 5
                          Capacity Assessment for Phase 2
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Output Verifiable Indicators

【Overall Goal】 NRW rate of Kigali city（year 2022 :25 %）(to be confirmed 
during the project)

Proposed Indicators of PDM

【Outputs】

Output 2． 1：More than 300 number of trainees receive training.

Output 3.

1：NRW rates are reduced at each pilot area as follows: 
Pilot Area 1: from 36% to 20% and Pilot Area 2 from XX% 
to XX%. (XX% will be determined after baseline NRW 

t t bli h d )rates are established.)

Financial 
year July 
to June

5 Year 
Strategic 
Business 

Plan

Target value
of 5 Year 
Strategic 
Business 

Plan

Implementa
tion Year
of 5YSAP

Phase of 
5YSAP

Actual NRW 
level value 

%

Proposed
NRW rate
in 5YSAP

Proposed NRW Rate in 5YSAP

2015/16 Year 1 38% 35.5%

2016/17 Year 2 32% Preparation 38.3 % 38.3%

2017/18 Year 3 28% Year 1 Phase 1 35%

2018/19 Year 4 26% Year 2

Phase2

32%

2019/20 Year 5 25% Year 3 30%

2020/21 Year 4 28%

2021/22 Year 5 25%
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2. Project Capacity Assessment

5

Why WASAC needs to 
reduce NRW?

Two Goals
• To improve efficiency in use of water 

resources 

6

Reduction of NRW is not a goal, but a process to 
achieve the two goals.

• To improve management of WASAC
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Technical Cooperation Project

Capacity Development Project

P l L lPersonal Level

Organizational Level

7

Social level    (including policies and systems) Improving the residents' 
awareness

for maintaining water supply 
equipment and preventing 

leaks

Development of legal systems
for installing service pipe and 

meter

Overall Goals of CD

Organizational level

Improving the management 
capacity of WASAC
for NRW reduction

Introducing the designated 
contractor system

for installation of waterth
e
 P
ro
je
ct

8

Personal level

Improving the work 
implementation capacity of 

WASAC personnel

for installation of water 
supply equipment

G
o
a
ls
 o
f 
t
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PDM OF THE PROJECT
Project Purpose：
WASAC’s capacity is enhanced to conduct NRW p y
reduction measures as planned for Kigali City

• Output 1： Planning capacity of NRW reduction of 
WASAC is enhanced

• Output 2： Basic knowledge, skills and technique on 
NRW control are acquired by WASAC

9

NRW control are acquired by WASAC

• Output 3： WASAC learned how to conduct NRW 
reduction measures through the implementation of the 
Pilot Projects

1.  List up of the Required capacity

2 Survey the Baseline of each required capacity

Procedure of Capacity Assessment

2.  Survey the Baseline of each required capacity

3. Setting up of  the Capacity Development Plan which has 

consistency with the Project  

= Each Output Activity of the Project

4.  Performing  of the Capacity Assessment at Mid- Term and 

10

before the End of the Project.

5. Evaluate on the Improvement level of the capacity through 

the project
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What is the Required Capacity ?

Planning capacity for NRW reduction
(Output 1) 

11

Preparation of
5-Year Strategic Action Plan (5YSAP)

for NRW reduction

Basic knowledge, skills and technique on 
NRW control (Output 2) and 

NRW reduction measures (Output 3) 

2 2 NRW t• 2‐2 NRW management

• 2‐3 Updating of GIS data
• 2‐4 Hydraulic analysis, Pressure management

• 2‐5 Leak management

• 2‐6 Pipe repair, installation of service connection

12

Training on the Specific Actions in 5YSAP

• 2‐7 Meter and billing management
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5-Year Strategic Action Plan for NRW Reduction

PDM Baseline
Activity for CA

Sept. May June

A. System Input Volume

Inventory of bulk meters (GIS, Esri, Survey) WO Production Distribution - - High NA
ICT's

already
available

- x

Visit, analyze and detailed report of
all bulk meters condition 2-2 NRW NRW Metering Production Distribution High

Consultant, Staff,
Logistics

3 months 2,880,000 JICA expert will be required

Prepare a plan for bulk meter regular check
up for the future.

NRW NRW Metering Production Distribution High Staff 1 month - 

B. Commercial Losses
Sensitization of CFO's  about the
i t f t di th h

RM Billing Branches - - High Staff, Logistics twice/year 15,000,000 

Implement of the plan for Regular
meter accuracy test. 2-7 CSM Metering Branches - - High 

Staff, Equipment,
Logistic

Regular 4,800,000 100,000 100,000
Meter test by test bench &
potable test meter

Necessary
Resources Period

 Total
amaunt
(RWF)

Implementation Schedule and

Comments2017/2018

1st Year
Gr
No. Components

Sub
Gr
No.

Countermeasures Specific actions
Responsible TEAM for Specific actions

Respon-
sible
UNIT

Action
Section/Branch

A1
Volume input

metering
accuracy

A1.1

Establish the
framework to ensure
the  system volume
input accuracy

Priority

B.1.1 Ensure correct  and
100% t t

B 1 2 Ensure customer

Procure additional  Portable meter test
equipment ( at least 1 per branch  )

CSM Metering - - - High Meter test equipment 1 year 120,000,000 120,000,000

Automatic meter reading for big customers DCS Metering ICT - - High Meters, Staffs, 2 years 200,000,000 

Analysis of customer consumption
Database 2-7 RM Billing Branches - - High NA - x

Plan and visit customer with
irregular consumption 2-7 RM Billing Branches - - High General expenses Regular - x x x

Analysis of estimated bills RM Billing Branches - - High General expenses Regular - x x x

Inventory of big customers RM Billing Branches - - High General expenses - x

Weekly meter reading for big customers (at
least 200 big customers)

RM Billing Branches - - High General expenses Regular - x x x Routine activity

Complete  customer inventory and
mapping in Upcountry Branches

RM Billing Branches GIS ICT High
Consultant, GIS

staff, logistic
1 year - x x x On going activity

Set up and implement a clear
customer database update
procedures in GIS and CMS

2-3 RM Billing Branches GIS ICT High GIS staff 2 year - x x x

Update meter installation and
replacement policy 2-7 CSM Metering - - - High NA 2 months - 

2 months for policy set up and
Continuous implementation

Implement meter replacement in
accordance with the replacement policy

CSM Metering Branches - - High Regular - x x Routine activity

B1
Meter reading
and billing

B.1.2 meter accuracy

B.1.3 Improve technology and

B.1.4
Monitoring
customer
consumption trends

B2

Customers
meter
management
 (normal,
larges and

B2.1
Continue customer
mapping and
inventory

B2 2
Ensure the quality of
meter installation

13

Supervision and inspection of
meter installation for new
connection  works

2-6 CSM Metering Branches - - High General expenses Continuous - x x x Routine activity

Public tap inventory and assessment of
their condition ( meter ,location ,etc..)

RM Metering Branches GIS - High General expenses 1 year - x x x

Enhance Incentive for informers ( including
staff)

NRW
Inspe. &
Enforce.

- - - High Informers incentives Continuous 5,800,000 100,000 100,000 100,000
Assume 2 reported illegal
cases per months

Inspection of suspected
customer's and large consumer's
connections based on customer
data analysis

2-7 NRW
Inspe. &
Enforce.

Branches - - High Staff, Logistics regular 13,300,000 250,000 250,000 250,000

Installation of meter protection boxes for
larges customers

CSM Metering Branches - - High Staff, Logistics Regular 9,700,000 100,000 100,000

Monitoring of fines payment NRW
Inspe. &
Enforce.

Branches - - High NA regular - x x x

C. Physical Losses

B3 Illegal
Connection

B3.1 Prevention of illegal
water usage

B3.2  Charge fines for
confirmed illegal water

public tap ) B2.2 meter installation
and replacement

B2.3 Reinforce public tap
management

PDM Baseline
Activity for CA

Sept. May June

C. Physical Losses
Review, analysis and regular update of
existing map of water network, pumping
station ,WTP installations,  etc..

WO GIS - - - High General expenses Regular - x x x
Continuous activity of regular
update (ESRI Contract )

Hydraulic calculation and modeling 2-4 WO GIS - - - High General expenses Regular - x x x

Identification, mapping  and dissemination
of higher pressure zones 2-4 WO GIS - - - High GIS staff 1 year - x x x

 Total
amaunt
(RWF)

Implementation Schedule and

Comments2017/2018

Respon-
sible
UNIT

Action
Section/Branch

1st Year
Gr
No. Components

Sub
Gr
No.

Countermeasures Specific actions
Responsible TEAM for Specific actions

Priority Necessary
Resources Period

C1 Pressure
management

C1.1 Determination of
high pressure zones

of  higher pressure  zones
Make a survey on the existing pressure in
the network and on customer taps

NRW LD&PM - - - High Staff, Logistics 2 months 3,360,000 

Inventory, drawing and mapping of water
facilities

WO GIS - - - High
Consultant, GIS

staff, Logistic
1 year - x x x On going activity (Esri project)

Regular update of GIS data 2-3 WO GIS - - - High General expenses Continuous - x x x

Inventory of infrastructures to be WO Distribution - - High 3 months - 

Implement the yearly plan of visible
leakage survey (including reservoir)

NRW LD&PM Distribution Branches - High General expenses Regular - X X 2160000

Train staff for leakage survey and
leak detection 2-5 NRW LD&PM Distribution Branches - High

Staff, Logistics,
Equipment

Regular 15,000,000 JICA NRW Project

Procure and dispatch leak detection
equipment to branches

NRW LD&PM Branches - - High 
Leak detection

equipment
2 years 400,000,000 Leak detection for branches

Select critical areas to detect
invisible leaks 2-5 NRW LD&PM Distribution Branches - High NA Continuous

Analysis and survey are
required.

Conduct leak detection activities in
all branches and make estimation
of water lost through leakages

2-5 NRW LD&PM Distribution Branches - High
Staff, Logistics,

Equipment
Continuous 2,160,000 

year 1 HQ staff to be
trained by JICA . For next
years HQ staff will train
branches staff

C2
Asset
Management
(Rehabilitation)

C2.1 Asset data
management by GIS

C2.2 Network

C1.2 Determine the
acceptable  pressure

C3 Leaks and
burst repair

C3.2 Active leakage
control

14

Complete the isolation of Kigali
branches 3 NRW LD&PM GIS Distribution Branches Middle Staff, Equipment 1 year - x

Ongoing activity (JICA NRW
Project)

Creation of DMA within branches NRW LD&PM GIS Distribution Branches Middle Development budget Continuous
Can be financed by the
development budget

D.  Unbilled Authorized Consumption
E. Fundamental Measures

Harmonize customer data in GIS and  CMS WO GIS ICT RM - High NA 1 year - x x x

Set up an inspection  team for  works
standard compliance

DUWSS Standard - - - High NA 1 month - 

Review the existing water balance
used 2-2 NRW NRW - - - High NA 1 year - x x x JICA expert will help

Approval of component of the water NRW NRW - - - High NA 1 year - x x x

C3.3

Establish water
supply monitoring
system (DMA,
SCADA ,etc..)

E2.3 Ensure the quality of
designs and water works

E1 GIS and CMS
database

E1.1 link GIS and Customer
Management System

E3 WASAC NRW
management E3.1

Customize IWA water
balance to WASAC (
to clear understand
NRW t )

E2 Planning,  design
and
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Unit & Sections Targeted  

DUWSS DCS

Leak 
Detection & 
Pressure 

Management

Water 
Production
Section

Water 

Billing
Section

Metering
Section

Branch offices 
(Kigali)

NRW
Unit

Water 
Operation

Utility 
Planning

Revenue 
Management

Unit

Customer 
Service 

Management

Branch 
Management

Unit

Manag
ement 
Team 

Action 

15

Inspection 
& 

Enforcement

Distribution
Section

Zoning & 
Mapping (GIS)

Section

Team

Project Output Capacity Development Indicator of Capacity 
Assessment

Output 1.
Management Team
Pl i it f

1.Preparation of 5YSAP, 
i d d d t d

1：Review and update of 
5YSAP 

EVALUATION OF THE PROJECT

Planning capacity of 
NRW reduction

reviewed and updated
2: Holding serial seminars 2: Sharing the achievements 

by holding seminars

Output 2．
Management Team &
Action Team
Basic knowledge, 
skills and technique

In-room Training and OJT
2-2 NRW Management
2-3 Updating of GIS data
2-4 Hydraulic analysis, 

Pressure management
2-5 Leak management
2-6 Pipe repair, installation 

of service connection

Level of actual conditions of 
the WASAC activities

16

of service connection
2-7 Meter and billing 

management

Output 3. 
Action team
Conduction 
measures of NRW 
reduction

Pilot Projects

1：NRW rates reduction rate
2：Sharing experiences at 

workshops
3：Preparation of a 

completion report
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Thank you Very Much!

Arigatou Gozaimasu!

17
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Plan of Operation (PO) Attachment 5
Project  title: Project for Strengthening Non-Revenue Water Reduction in Kigali City Water Network Annex 2

Schedule of Major Japanese Inputs
Expert 1 2 3 4 5 6 7 8 9 # # # 1 2 3 4 5 6 7 8 9 # # # 1 2 3 4 5 6 7 8 9 # # 12 1 2 3 4 5 6 7 8 9 # # 12

Chief Adviser／Non-Revenue Water management
Adviser／Non-Revenue Water management
Non-Revenue Water reduction planning (1)
Non-Revenue Water reduction planning (2)
GIS
Hydraulic analysis
Leak detection
Pipe repairing and service pipe connection
ICT
JICA Long term expert

Equipment
Leak detection equipment
Ultrasonic flow meter with data logger
Gate valve, flow meter, and customer meter for Pilot Project
Electromagnetic flow meter and pressure gauge and gate valve for isolating 4
branches in Kigali
Equipment for training on pipe repair and service pipe connection
Mobile GPS
Vehicles for Japanese experts

15 persons were trained in Japan

2 persons were trained in Kenya

1 2 3 4 5 6 7 8 9 # # # 1 2 3 4 5 6 7 8 9 # # # 1 2 3 4 5 6 7 8 9 # # 12 1 2 3 4 5 6 7 8 9 # # 12

1 Planning capacity of NRW reduction of WASAC is enhanced.

 1-1 A management team is organized to prepare 5-year Strategic Plan (5YSP) for
NRW reduction.

 1-2
The management team assesses  NRW reduction measures currently
conducted by WASAC for Kigali city and other secondary cities (14 branches
outside Kigali city), and identifies problems.

 1-3
Based on the problems identified by Activity 1-2, the management team
proposes methods and procedures to conduct NRW reduction measures by
WASAC in the future.

1-4
The management team undertakes inventory surveys in order to identify
facilities improvement necessary to conduct methods and procedures
proposed by Activity 1-3.

1-5 Based on the results of Activity 1-3 and 1-4, the management team prepares
a draft of the 5YSP.

 1-6
The management team identifies organizational and institutional changes
necessary to conduct methods and procedures proposed by Activity 1-3 and
prepares a report.

 1-7 The management team prioritizes and schedules the conducts of specific
actions of 5YSP.

 

1-8 WASAC secures budget in accordance with the priorities of Activity 1-7 for the
next fiscal year.

1-9 The management team prepares the 5YSP on NRW reduction that
summarizes the achievements from Activities 1-1 to 1-7.

1-10 The management team holds seminars and presents 5YSP for NRW
reduction (Activity 1-8) for WASAC and other concerned parties.

  

1-11 The management team facilitate implementation and the monitoring of the
5YSP.

1-12
The management team drafts the revised New Connection Policy and a
Standard Enforcement Policy. In addition, the management team will facilitate
training and monitoring of standard compliancy of pipes with the existing pipe

1-13 The management team reviews 5YSP for NRW reduction, updates it as
necessary, and secures the budget for the next fiscal year.

1-14 Seminars are organized to present all the achievements of the project for
WASAC and other concerned parties.

2 Basic knowledge, skills and technique on NRW control are acquired by
WASAC.

2-1 Training materials on NRW control are prepared.

2-2 Training on NRW management is conducted for the management team and
WASAC management as necessary.

2-3 OJT is conducted on the updating of GIS data, using available GIS data base.

2-4 OJT is conducted on hydraulic analysis and pressure management, using
available hydraulic models.

2-5 In-room training and OJT on leak detection for the pilot project are conducted
with provided equipment.

2-6 In-room training and OJT on repairing leaking pipes and installing service
connection for the pilot project are conducted.

2-7 In-room training and OJT on meter reading, billing, customer services for the
pilot project are conducted.

2-8 Training materials on NRW are reviewed and updated.

2-9 Based on feedback of Activities from 2-5 to 2-8, training programs are
developed and training courses are planned.

3 WASAC learned how to conduct NRW reduction measures through the
implementation of the Pilot Project.

3-1 An action team is organized to conduct NRW reduction measures at Pilot
Area 1 and Area 2.

3-2
The action team grasps the current situations of Pilot Area 1 and Area 2
through reviewing available maps, customer ledgers, surveys, and other
necessary means.

3-3 The action team plans and schedules the implementation of the pilot project
for Pilot Area 1 and Area 2.

3-4 The action team hydraulically isolates Pilot Area 1 and Area 2, and installs
flow meters and pressure gauges at the inlets of the Pilot Area 1 and Area 2.

3-5 The action team establishes the baseline NRW rate of Pilot Area 1.

Year 1 Year 2 Year 3 Year 4

Training in Japan

Training in the Third Country

Year 1 Year 2 Year 3 Year 4Outputs and Activities



3-6 The action team conducts measures for reducing "Apparent Losses" indicated
by the water balance of International Water Association (IWA) for Pilot Area 1.

3-7 The action team measures NRW after conducting Activity 3-6 and examines
its effectiveness.

3-8 The action team conducts measures for reducing surface leakage (visible
leakage).

3-9 The action team measures NRW after conducting Activity 3-8 and examines
their effectiveness.

3-10 The action team conducts measures for reducing underground leakage
(invisible leakage).

3-11 The action team measures NRW after conducting Activity 3-10 and examines
their effectiveness.

3-12 The action team conducts measures for reducing high water pressure.

3-13 The action team measures NRW after conducting Activity 3-12 and examines
their effectiveness.

3-14
The action team reviews the results from Activities 3-5 to 3-13, and
undertakes cost-benefit analysis of NRW for each Activity of 3-6, 3-8, 3-10
and 3-12.

3-15
The action team summaries activities and results from Activities 3-1 to 3-14,
prepares the completion report on the pilot project for Pilot Area 1, and
submits it to the management team.

3-16 The action team holds a workshop and presents the completion report of the
pilot project prepared by Activity 3-15 to WASAC and other concerned parties.

3-17 Action team conducts activities from Activities 3-5 to 3-16 at Pilot Area 2.  

3-18
Action team prepares manuals on methods and use of survey equipment
learned through the implementation of the pilot project, and holds seminars in
order to share them with WASAC and other concerned parties.

3-19 Action team disseminates the manual and use of survey equipment to the
activity of whole branches.

4 4 branches in Kigali establish the system to measure NRW rates
accurately.

4-1 Isolation plan of 4 branches prepared by WASAC will be reviewed and revised
as necessary.

4-2
Based on the isolation plan prepared by Activity 4-1,  exact locations for the
installation of electromagnetic flow meters and pressure gauges are
determined by field survey.

4-3 Electromagnetic flow meters and pressure gauges are procured and installed
for isolating 4 branches.

4-4 Chambers are constructed as appropriate.

4-5 System input to each of 4 branches is measured.

4-6 Based on the results of Activity 4-5, NRW rates for each branch are
calculated and reported.

1 2 3 4 5 6 7 8 9 # # # 1 2 3 4 5 6 7 8 9 # # # 1 2 3 4 5 6 7 8 9 # # 12 1 2 3 4 5 6 7 8 9 # # 12

Steering Committee
Set-up the Detailed Plan of Operation
Submission of Monitoring Sheet
Monitoring Mission from Japan
Joint Monitoring
Post Monitoring

Inception Report
Progress Report
Project Completion Report

Seminars and Workshops

Monitoring Plan
Year 1 Year 2 Year 3 Year 4

Monitoring

Reports/Documents

Public Relations
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Attachment 2 

                            

 
 
 

Project for Strengthening Non-Revenue Water Control in 
Kigali City Water Network 

 
Agenda of the 4th Steering Committee (SC) 

 
Venue: Karisimbi Hotel 
Date: May 22, 2019 
 

Time Activity Responsible 

7:30 Registration  

8:00 Introduction of Participants  

8:05 Remarks by CEO WASAC CEO WASAC 

8:10 Remarks by JICA Rwanda Representative JICA Representative 

8:15 
Progress of the Project 
Effect of the Pilot Project Activity) JICA Expert 

8:35 
Equipment Procurement and Installation 
Schedule of Output 4 JICA Monitoring Mission  

8:45 
Next step of the Project 
(Proposal of Additional Activity on Output 1) Project Manager 

9:55 Question and Answer WASAC, JICA 

10:10 Signing of MM on SC 
WASAC CEO, Director, 

JICA Mission & Expert 

10:15 Closing Remarks by WASAC CEO CEO WASAC 

10:20 Remarks by MININFRA MININFRA 
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Project Title: Project for Strengthening Non-Revenue Water (NRW) Control in Kigali City Water Network

Implementing Agency: WASAC

Target Group:WASAC staff engaged in Non-Revenue Water reduction

Period of Project:2020/7/30

Project Site: 6 Branches in Kigali city（Kacyiru, Nyamirambo, Gikondo, Nyarugenge, Remera and Kanombe ） Model Site: 

Important Assumption Achievement

NRW rate of Kigali city
（year 2022/23 : 25 %)

Annual report of WASAC The Government policy on
NRW remains as highly
prioritized.

Indicators of PDM for Overall Goal was decided with
25% in the 2nd SC of October 12, 2017
( 36 % on the average of Q3 , 2018/19)

1 5-year Strategic Action Plan for NRW
reduction is approved by the Minister of
Infrastructure.

1 5-year Strategic Action Plan for NRW
reduction approved by the Minister of
Infrastructure

The non-revenue water
section at WASAC is not
subject to large scale
reorganization.

5YSP was approved by the Board of Directors of April
27, 2018.
The MININFRA is aware.

2 Annual action plan regarding NRW
reduction of each branch is reflected in
annual action plan of WASAC

2 Annual action plan of WASAC WASAC staff do not resign
after training by the Project.

NRW reduction Branches annual budgets are
incorporated in the company NRW reduction budget. In
the future more specific actions for NRW reduction is
needed.

3 The management at WASAC
recognizes the effects of NRW
reduction, and approves the budget of
each branch for implementing annual
action plan for NRW water reduction

3 Budget of WASAC Large scale natural disaster
dose not occur.

The  impact of NRW reduction in the pilot area is
recognized and  some activities are being replicated
outside piloted area.

1 Planning capacity of NRW reduction of WASAC is enhanced. 1-1 5 year Strategic Action plan is reviewed
and updated, taking into account of the
results of the Pilot Project.

1-1 Records of the project Pilot projects (Kadobogo of Kacyiru Branch, Ruyenzi of
New Nyarugenge Branch )  have not yet completed.

1-2 All the project achievements are
shared by WASAC and other
concerned parties by holding seminars.

1-2 Records of the project Seminar will be planned to take place after preparation
of the completion report of the Pilot Project.

2 Basic knowledge, skills and technique on NRW control are acquired
by WASAC.

2-1 More than 300 number of trainees
receive training.

2-1 Records of the project 482 cumulative number of trainees were received
training.

2-2 WASAC human resource development
plan includes training programs
prepared by the project.

2-2 Records of the project Training programs will prepared after the completion of
the pilot project

3 WASAC learned how to conduct NRW reduction measures through
the implementation of the Pilot Project.

3-1 NRW rates are reduced at each pilot
area as follows: Pilot Area 1:  from
37% to 20% and Pilot Area 2 from
68% to 25%.

3-1 Records of the project

 Pilot Area 1:  12% (Q3)
 Pilot Area 2:  54% (Q3)

3-2 Action team members share
experiences at workshops regarding
implementation of the pilot projects.

3-2 Records of the project Workshop will be planned after evaluation of the Pilot
Project 1 & 2.

3-3 The action team prepares a completion
report of the pilot project.

3-3 Survey plans for locations outside the
pilot project

Workshop will be planned after evaluation of the Pilot
Project 1 & 2.

4 4 branches in Kigali establish the system to measure NRW rates
accurately.

4-1 NRW rate of each branch is
periodically monitored and reported in
PIP (Performance Improvement Plan)
every month.

4-1 Records of the project ・Boundary line for Isolation of 4 branches was decided.
・Exact locations for the installation of electromagnetic
flowmeters were decided.
・The 23 chambers has been constructed.
・The tender procedure on procurement and installation
of the equipment is delaying.

Overall Goal
 WASAC conducts NRW reduction measures as planned for Kigali city.

Project Purpose

 WASAC's capacity is enhanced to conduct NRW reduction measures as
planned for Kigali city.

Outputs

Project Monitoring Sheet I 　（Revision of　Project Design Matrix）

Version 6

Dated May 20, 2019

Narrative Summary Objectively Verifiable Indicators Means of Verification



PM Form3-2　Version 6

Pre-Conditions
1-1 A management team is organized to prepare 5-year Strategic Plan

(5YSP) for NRW reduction.
1-2 The management team assesses  NRW reduction measures

currently conducted by WASAC for Kigali city and other secondary
cities (14 branches outside Kigali city), and identifies problems.

1 Experts Dispatch 1 Counterpart

1-3 Based on the problems identified by Activity 1-2, the management
team proposes methods and procedures to conduct NRW reduction
measures by WASAC in the future.

Chief Adviser／Non-Revenue Water
management Project Director

1-4 The management team undertakes inventory surveys in order to
identify facilities improvement necessary to conduct methods and
procedures proposed by Activity 1-3.

Non-Revenue Water reduction
planning Project Manager

1-5 Based on the results of Activity 1-3 and 1-4, the management team
prepares a draft of the 5YSP. GIS Management team members

1-6 The management team identifies organizational and institutional
changes necessary to conduct methods and procedures proposed
by Activity 1-3 and prepares a report.

Hydraulic analysis Action team members

1-7 The management team prioritizes and schedules the conducts of
specific actions of 5YSP. Leak detection Other counterparts

1-8 WASAC secures budget in accordance with the priorities of Activity
1-7 for the next fiscal year.

Pipe repairing and service pipe
connection

1-9 The management team prepares the 5YSP on NRW reduction that
summarizes the achievements from Activities 1-1 to 1-7. ICT

1-10 The management team holds seminars and presents 5YSP for
NRW reduction (Activity 1-8) for WASAC and other concerned
parties.

1-11 The management team facilitates implementation and the
monitoring of the 5YSP.

1-12 The management team drafts the revised New Connection Policy
and a Standard Enforcement Policy. In addition, the management
team will facilitate training and monitoring of standard compliancy of
pipes with the existing pipe standards.

1-13 The management team reviews 5YSP for NRW reduction, updates
it as necessary, and secures the budget for the next fiscal year. 2 Training 2 Facilities

1-14 Seminars are organized to present all the achievements of the
project for WASAC and other concerned parties. Training in Japan

Office space for Japanese experts (about
7 experts) at WASAC, office furniture,
internet connections

2-1 Training materials on NRW control are prepared. Training in the 3rd country Training room with the capacity of about
20 persons

2-2 Training on NRW management is conducted for the management
team and WASAC management as necessary.

Space for training on pipe repair and
service pipe connection（40㎡）

2-3 OJT is conducted on the updating of GIS data, using available GIS
data base. 3 Equipment provision Store house for equipment

2-4 OJT is conducted on hydraulic analysis and pressure management,
using available hydraulic models.

Equipment for training on pipe repair
and service pipe connection

2-5 In-room training and OJT on leak detection for the pilot project are
conducted with provided equipment. Gate valve, flow meter, and customer

meter for Pilot Project 3 Local cost

2-6 In-room training and OJT on repairing leaking pipes and installing
service connection for the pilot project are conducted. Leak detection equipment

Cost for administering the Project
(utilities for experts offices, internet
services)

2-7 In-room training and OJT on meter reading, billing, customer
services for the pilot project are conducted. Equipment for survey (Mobile GPS

etc.)

Cost for import tax, value added tax,
customs, storage, inland transportation,
and others for importing project
equipment

2-8 Training materials on NRW are reviewed and updated. Pipes and related fittings for service
pipe replacement in Kadobogo

Cost for operation and maintenance of
project equipment

2-9 Based on feedback of Activities from 2-5 to 2-8, training programs
are developed and training courses are planned. PRV fittings in pilot area

Cost for overtime work, transportation,
accommodation and allowance for
WASAC staff

3-1 An action team is organized to conduct NRW reduction measures
at Pilot Area 1 and Aria 2.

Electromagnetic flow meter and
pressure gauge and gate valve for
isolating 4 branches in Kigali

3-2 The action team grasps the current situations of Pilot Area 1 and
Area 2 through reviewing available maps, customer ledgers,
surveys, and other necessary means.

Vehicles and photocopy for Japanese
experts

3-3 The action team plans and schedules the implementation of the
pilot project for Pilot Area 1 and Area 2. 4 Facility provision

3-4 The action team hydraulically isolates Pilot Area 1 and Area 2, and
installs flow meters and pressure gauges at the inlets of the Pilot
Area 1 and Area 2.

Chambers (4) for  Pilot areas

3-5 The action team establishes the baseline NRW rate of Pilot Area 1. Chambers (23) for Equipment
Monitoring System

3-6 The action team conducts measures for reducing "Apparent
Losses" indicated by the water balance of International Water
Association (IWA) for Pilot Area 1.

3-7 The action team measures NRW after conducting Activity 3-6 and
examines its effectiveness.

3-8 The action team conducts measures for reducing surface leakage
(visible leakage).

3-9 The action team measures NRW after conducting Activity 3-8 and
examines their effectiveness.

3-10 The action team conducts measures for reducing underground
leakage (invisible leakage).

3-11 The action team measures NRW after conducting Activity 3-10 and
examines their effectiveness.

3-12 The action team conducts measures for reducing high water
pressure.

3-13 The action team measures NRW after conducting Activity 3-12 and
examines their effectiveness.

3-14 The action team reviews the results from Activities 3-5 to 3-13, and
undertakes cost-benefit analysis of NRW for each Activity of 3-6, 3-
8, 3-10 and 3-12.

3-15 The action team summaries activities and results from Activities 3-1
to 3-14, prepares the completion report on the pilot project for Pilot
Area 1, and submits it to the management team.

3-16 The action team holds a workshop and presents the completion
report of the pilot project prepared by Activity 3-15 to WASAC and
other concerned parties.

3-17 Action team conducts activities from Activities 3-5 to 3-16 at Pilot
Area 2.

3-18 Action team prepares manuals on methods and use of survey
equipment learned through the implementation of the pilot project,
and holds seminars in order to share them with WASAC and other
concerned parties.

3-19 Action team disseminates the manual and use of survey equipment
to the activity of whole branches.

4-1 Isolation plan of 4 branches prepared by WASAC will be reviewed
and revised as necessary.

4-2 Based on the isolation plan prepared by Activity 4-1,  exact locations
for the installation of electromagnetic flow meters and pressure
gauges are determined by field survey.

4-3  Electromagnetic flow meters and pressure gauges are procured
and installed for isolating 4 branches.

4-4 Chambers are constructed as appropriate.
4-5 System input to each of 4 branches is measured.

4-6 Based on the results of Activity 4-5, NRW rates for each branch are
calculated and reported.

The Japanese Side The Rwanda Side

GIS data should continue
to be updated

InputsActivities 
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Version 6
Dated May 20, 2019

Project Title: Project for Strengthening Non-Revenue Water Reduction in Kigali City Water Network

8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6

Equipment

Training in Japan

In-country/Third country Training

Activities
Sub-Activities

Output 1: Planning capacity of NRW reduction of WASAC is enhanced.7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6

Plan 

1.13
The management team reviews 5YSP for
NRW reduction, updates it as necessary, and
secures the budget for the next fiscal year.

Plan 

In Process None
Actual

1.12

The management team drafts the revised New
Connection Policy and a Standard
Enforcement Policy. In addition, the
management team will facilitate training and
monitoring of standard compliancy of pipes
with the existing pipe standards.

Plan Done by WASAC utility due to
the emergency to comply with
the regulatory agency (RURA)

Actual

1.11
The management team facilitates
implementation and the monitoring of the
5YSP.

Plan Monitoring team (5 persons)
were officially appointed by
CEO on September 3, 2018.
Monitoring was conducted for
2018/19 Q1,Q2 and Q3 by
monthly report.

None
Actual

1.10
The management team holds seminars and
presents 5YSP for NRW reduction (Activity 1-
8) for WASAC and other concerned parties.

Plan 5YSP was shared at the SC on
October 12, 2017. Approved
5YSP  by both management and
BoD. Explained at each Branch
from April to July 2018.
Workshop was held on July 19,
2018

None
Actual

1.9
The management team prepares the 5YSP on
NRW reduction that summarizes the
achievements from Activities 1-1 to 1-7.

Plan 5YSP was officially approved
by the Board of Directors on
April 27, 2018. None

Actual

1.8
WASAC secures budget in accordance with
the priorities of Activity 1-7 for the next fiscal
year.

Plan Most of the activities for NRW
reduction fall under the regular
budget (Utility Budget and
OPEX)

Branch annual action plan and
budget doesn’t yet clearly
include specific action for the
implementation of the 5YSP

Branches annual budgets are incorporated
in the company budget. Some activities
align with 5YSP implementation are also
being considered.  In the future more
specific branches action plan and budget is
needed.

Actual

1.7
The management team prioritizes and
schedules the conducts of specific actions of
5YSP.

Plan A yearly implementation
schedule for each specific
actions and its priority were
prepared.

None None
Actual

1.6

The management team identifies
organizational and institutional changes
necessary to conduct methods and
procedures proposed by Activity 1-3 and
prepares a report.

Plan The organization recognized the
importance of the organizational
change and the structure is
under review by senior
management

None
Actual

1.5
Based on the results of Activity 1-3 and 1-4,
the management team prepares a draft of
5YSP

Plan Draft Final report of 5YSP was
approved at the second SC on
Oct. 12, 2017

None
Actual

1.4

The management team undertakes inventory
surveys in order to identify facilities
improvement necessary to conduct methods
and procedures proposed by Activity 1-3.

Plan The inventory surveys is being
updated. So far , this inventory
shows that some facilities
(floater valves  , PRVs ) requires
replacement/installation .

Complexity of the task  to all
WASAC infrastructures.

Actual

1.3

Based on the problems identified by Activity 1-
2, the management team proposes methods
and procedures to conduct NRW reduction
measures by WASAC in the future.

Plan Discussion in a series of
Workshops. Framework of
Action Plan was approved in the
seminar on May 29, 2017

None
Actual

1.2

The management team assesses  NRW
reduction measures currently conducted by
WASAC for Kigali city and other secondary
cities (14 branches outside Kigali city), and
identifies problems.

Plan Questionnaire survey, Site visit
survey for Branches. Discussion
in a series of Workshops.
Assessment of root causes of
identification problems.

None
Actual

ⅠⅢ

Members of the Team were
appointed in August 2016.
Some change in September
2017.

None
Actual

Ⅰ ⅡⅡ Ⅳ

1.1
A management team is organized to prepare
5-year Strategic Plan (5YSP) for NRW
reduction.

Plan 

Ⅳ Ⅰ Ⅱ

3rd Year (18/19) 4th Year (19/20)
Achievements Issue

Actual Ⅰ Ⅱ Ⅲ Ⅳ Ⅲ

Actual

Ⅳ Ⅲ

Actual

Plan 1st Year (16/17) 2nd Year (17/18)

15 persons will be trained in Japan (5, 5, 5)
Plan 

Done

2 persons will be trained in Kenya
Plan 

Done

Lot 8: Vehicles and photocopy for Japanese experts Plan Not yet handed over This will be handed over at the
end of the ProjectActual

Lot 6: PRV fittings in Pilot area Plan Handed over on Feb. 28, 2019Actual
Lot 7: Isolation of 4 Branches (Electromagnetic flow meter,
pressure gauge and gate valve)

Plan Not yet procured Re-bidding procedure by JICA
is in processActual

Lot 4: Equipment for survey (Mobile GPS, Potable Test meter
etc.)

Plan 
Handed over on Feb. 28, 2019Actual

Lot 5: Pipe and related fittings for service pipe replacement in
Kadobogo

Plan Handed over on Feb. 28, 2019Actual

Lot 2: Pilot Projects (Gate valve, flow meter, and customer meter)
Plan 

Handed over on Feb. 28, 2019Actual
Lot 3: Leak Detection Equipment (Ultrasonic flow meter, data
logger, Leak noise correlator, etc.)

Plan 
Handed over on Feb. 28, 2019Actual

Lot 1: Equipment for training on pipe repair and service pipe
connection

Plan Handed over on Feb. 28, 2019Actual

Information and Communication Technology: ICT (Brouwer)
Plan 

Actual

Long Term Expert (Mayusumi)
Plan 

Actual

Pipe Repairing and Service Connection（1）(Momozono) Plan 
Actual

Pipe Repairing and Service Connection（2）(Takashima) Plan 
Actual

Hydraulic Analysis (Ooe) Plan 
Actual

Leak Detection (Takahashi) Plan 
Actual

NRW Reduction Plan 2（2）(Tsutsui) Plan 
Actual

Geographic Information System: GIS (Horishita) Plan 
Actual

NRW Reduction Plan 1（2）(Yoda) Plan 
Actual

NRW Reduction Plan 2（1）(Toyoda) Plan 
Actual

Adviser/Non-Revenue Water Management (Higuchi) Plan 
Actual

NRW Reduction Plan 1（1）(Suzuki/Yamaguchi/Toyoda) Plan 
Actual

Expert

Chief Adviser/Non-Revenue Water Management (Otani) Plan 
Actual

4th Year (19/20)
Actual Ⅰ Ⅱ Ⅲ Ⅳ Ⅲ ⅣⅠ ⅡⅡ Ⅲ Ⅳ

              Project Monitoring Sheet II (Revision of Plan of Operation)

Inputs 
Ⅲ Ⅳ Ⅰ Ⅱ

Plan 1st Year (16/17) 2nd Year (17/18) 3rd Year (18/19)
Ⅰ

Countermeasures

None

None

None

Completion of the survey and replacement
of defected or missing  equipment

None

None

None

None

None

None

Seminars are organized to present all the

None None

Remarks
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Achievements Issue Countermeasures

Achievements Issue Countermeasures

A. Preparation 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6

B. Activity of Pilot Area 1 Kadobogo

3.12
The action team conducts activities  for
reducing high water pressure.

C. Activity of Pilot Area 2 Ruyenzi 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6

The action team conducts activities for
Plan 

Plan General meter visual inspection
for all customers 1,703 was
conducted.
 In this, 135 were replaced by
the result of on-site meter test.

Actual

3.7
The action team measures NRW after
conducting Activity 3-6 and examines its
effectiveness.

Plan The result of meter test shows
that the effect of meter
replacement was minus but
quite negligible.

Actual

None

3.5 The action team establishes the baseline
NRW rate of Pilot Area 2.

Plan Baseline: Mean value of March,
April 2018
 Original: 68.4%

None
Actual

3.6

The action team conducts measures for
reducing "Apparent Losses" indicated by the
water balance of International Water
Association (IWA) for Pilot Area 2.

3.16

The action team holds a workshop and
presents the completion report of the pilot
project prepared by Activity 3-15 to WASAC
and other concerned parties.

Plan 

Not yet None
Actual

3.15

The action team summaries activities and
results from Activities 3-1 to 3-14, prepares
the completion report on the pilot project for
Pilot Aria 1, and submits it to the management
team.

Plan 

Not yet None
Actual

3.13

The action team measures NRW after
conducting Activity 3-12 and examines their
effectiveness.

The proof measurement of the
PRV effect was performed.
Qmnf in stage adjustment of
PRV pressure  was measured.
Also, Qmnf before and after
setting PRV was compared.

None

3.14

The action team reviews the results from
Activities 3-5 to 3-13, and undertakes cost-
benefit analysis of NRW for each Activity of 3-
6, 3-8, 3-10 and 3-12.

Plan 

Done

The cost- benefit analysis not
yet completed. There is worry of
sustainability after the end of
the  project .

Actual

3.11 The team measures NRW after conducting
Activity 3-10 and examines their effectiveness.

Plan 

Done None
Actual

3.10
The action team conducts measures for
reducing underground leakage (invisible
leakage).

Plan 

Done

Some leak detection  equipment
not appropriate for the majority
of the existing water network
condition (lack of some facilities
such as valves, etc.)

Actual

3.9
The action team measures NRW after
conducting Activity 3-8 and examines their
effectiveness.

Plan 

Done None
Actual

3.8 The action team conducts measures for
reducing surface leakage (visible leakage).

Plan In process as daily routine work
of Branch office

None
Actual

3.7
The action team measures NRW after
conducting Activity 3-6 and examines its
effectiveness.

Plan Effect was evaluated on three
comparisons cases of before
and after replacement.  1. Total
meter error , 2. Consumption
volume of replaced meters.

None
Actual

3.6

The action team conducts measures for
reducing "Apparent Losses" indicated by the
water balance of International Water
Association (IWA) for Pilot Area 1.

Plan The existing 327 customer
meters were replaced with the
new one by the result of on-site
meter test (total surveyed
1,172).

None
Actual

3.5 The action team establishes the baseline
NRW rate of Pilot Area 1.

Plan Baseline: Mean value of June,
July 2017
NRW Rate is: 37.3% None

Actual

3.4

The action team hydraulically isolates Pilot
Area 1 and Area 2, and installs flow meters
and pressure gauges at the inlets of the Pilot
Area 1 and Area 2.

Plan Flow meters and pressure
gauges were installed in the
meter chambers by May 2017. None

Actual

Actual

3.3
The action team plans and schedules the
implementation of the pilot project for Pilot
Area 1 and Area 2.

Plan 

Done None
Actual

An action team is organized to conduct NRW
reduction measures at Pilot Area 1 and Aria 2.

Plan Member of the Team were
appointed in August 2017 None

Actual

3.2

The action team grasps the current situations
of Pilot Area 1 and Area 2 through reviewing
available maps, customer ledgers, surveys,
and other necessary means.

Plan 

Done None

2.9
Based on feedback of Activities from 2-5 to 2-
8, training programs are developed and
training courses are planned.

Plan 
Not yet None

Actual

2.7
In-room training and OJT on meter reading,
billing, customer services for the pilot project
are conducted.

Plan 

Actual

2.8 Training materials on NRW are reviewed and
updated.

Plan 

Actual

Plan 

Actual

2.6
In-room training and OJT on repairing leaking
pipes and installing service connection for the
pilot project are conducted.

Plan 

Actual

Plan 
Actual

2.4
OJT is conducted on hydraulic analysis and
pressure management, using available
hydraulic models.

Plan 

Actual

2.5
In-room training and OJT on leak detection for
the pilot project are conducted with provided
equipment.

2.2
Training on NRW management is conducted
for the management team and WASAC
management as necessary.

Plan 

Actual

2.3 OJT is conducted on the updating of GIS data,
using available GIS data base.

Not yet None
Actual

Output 2:Basic knowledge, skills and technique on NRW control are acquired by WASAC.

2.1 Training materials on NRW control are
prepared.

Plan 
Done None

None

None

Actual

None

Actual

1.14
Seminars are organized to present all the
achievements of the project for WASAC and
other concerned parties.

None

None

None

None

In process same as Activity 3.18

Output 3:  WASAC learned how to conduct NRW reduction measures through the implementation of the Pilot Project.

3.1

None

None

None

None

Plan 

Plan PRVs are set at PM2 and PM3
in October, 2018. Manholes
were constructed with concrete
block.

None
Actual

None

None

Use those equipment efficiently where  they
can be applied  mote training on
sophisticated one.

None

None

None

Cost benefit analysis will be completed
after the completion of the pilot area 2. For
the sustainability of NRW reduction in the
pilot area 1,  WASAC should ensure  the
availability of necessary budget for the
continuation of routine activities within the
pilot area.

None

None

None

None

None

None

Done

Capacity Assessment of the
new knowledge acquired
through training has not yet
been conducted

This will be done after the completion of
the pilot project.

Procurement of Equipment and Construction of Chamber
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D. Manual and Seminar

Achievements Issue Countermeasures

23 meter chambers have been
constructed

7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6

Actual

Public Relations

Seminars and Workshops Plan 

Progress Report Plan 
Actual

Project Completion Report Plan 
Actual

Reports/Documents
Inception Report Plan 

Actual

Joint Monitoring Plan 
Actual

Post Monitoring Plan 
Actual

Submission of Monitoring Sheet 
Plan 

Actual

Monitoring Mission from Japan Plan In May 2019 by JICA HQActual

Steering Committee
Plan SC was held on August 28,

2018.  May 22, 2019Actual

Set-up the Detailed Plan of Operation Plan 
Actual

Monitoring
Ⅳ Ⅰ Ⅱ Ⅲ

2nd Year (17/18) 3rd Year (18/19) 3rd Year (18/19)
Ⅱ Ⅲ ⅣⅣ Ⅰ

Remarks
Ⅱ Ⅲ Ⅳ Ⅰ

Duration / Phasing Plan 
Actual

Monitoring Plan
Plan 1st Year (16/17)

Actual Ⅰ Ⅱ Ⅲ

Delay of procurement of
equipment of the monitoring
system.Actual

4.6
Based on the results of Activity 4-5, NRW
rates for each branch are calculated and
reported.

Plan 

Schedule is delay. Ditto
Actual

4.4 Chambers are constructed as appropriate.

4.5 System input to each of 4 branches is
measured.

Plan 

No yet done

4.3
Electromagnetic flow meters and pressure
gauges are procured and installed for isolating
4 branches.

Plan  JICA HQ  decided to carry out
a re-tender after the process
failed in JICA- Rwanda . JICA
HQ  is now in process of bid
preparation.

Delay of procurement of
equipment of the monitoring
system.

Actual

4.2

Based on the isolation plan prepared by
Activity 4-1,  exact locations for the installation
of electromagnetic flow meters and pressure
gauges are determined by field survey.

Plan 

Done None
Actual

Output 4: 4 branches in Kigali establish the system to measure NRW rates accurately.

4.1
Isolation plan of 4 branches prepared by
WASAC will be reviewed and revised as
necessary.

Plan 

Done None
Actual

3.19
Action team disseminates the manual and use
of survey equipment to the activity of whole
branches.

Plan 

Not yet None
Actual

Plan 

3.18

Action team prepares manuals on methods
and use of survey equipment learned from the
pilot project, and holds seminars in order to
share them with WASAC and other concerned
parties.

Plan Manual Development Team was
formulated. Kickoff meeting for
manual development was held
on January 20, 2019. A series of
meeting are continued.

None
Actual

3.16

The team holds a workshop and presents the
completion report of the pilot project prepared
by Activities to WASAC and other concerned
parties.

Plan 

Not yet None
Actual

3.15

The team summaries activities and results
from Activities, prepares the completion report
on the pilot project, and submits it to the
management team.

Plan 

Not yet None
Actual

3.14
The team reviews the results of Activities, and
undertakes cost-benefit analysis of NRW for
each Activity.

Plan 

Not yet

The target is not yet reached,
poor quality of pipes and high
pressure still the main cause of
not yet reaching the target
(25%).

Actual

3.11 The team measures NRW after conducting
Activity 3-10 and examines their effectiveness.

Plan Step test was conducted in
February, 2019. The result
shows that most critical area of
leakage is high pressure area by
bypass.

None
Actual

3.10
The action team conducts activity  for
reducing underground leakage (invisible
leakage).

Plan 

In process None
Actual

3.9
The action team measures NRW after
conducting Activity 3-8 and examines their
effectiveness.

Plan 

In process None
Actual

3.8 The action team conducts activities for
reducing surface leakage (visible leakage).

In process None
Actual

The proof measurement of the
PRV effect was performed.
Qmnf in stage adjustment of
PRV pressure  was measured.
NRW rate before and after PRV
adjustment was compared in A2
(Small DMA). Also, Qmnf
before and after setting PRV
was compared.

None3.13

The action team measures NRW after
conducting Activity 3-12 and examines their
effectiveness.

Plan 

Actual

3.12 The action team conducts measures for
reducing high water pressure

Plan Based on topographic and
network conditions, PRVs were
installed. Two in RY1 in Sept. ,
one in RY2 in Oct., 2018.

None
Actual

None None

None

None

None

None

None

None

None

None

JICA should speed up the procurement
process.

None

None

None

Continue NRW reduction in this pilot with
more attention. The activities such as
pressure  control , leakages survey and pipe
replacement should continue in the year 4

None

JICA should speed up the procurement
process.

Ditto

Procurement of Equipment

Installation of Equipment

Apr. 
4

Oct. 12
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Plan of Operation (PO) Attachment 5
Project  title: Project for Strengthening Non-Revenue Water Reduction in Kigali City Water Network Annex 2

Schedule of Major Japanese Inputs
Expert 1 2 3 4 5 6 7 8 9 # # # 1 2 3 4 5 6 7 8 9 # # # 1 2 3 4 5 6 7 8 9 # # 12 1 2 3 4 5 6 7 8 9 # # 12

Chief Adviser／Non-Revenue Water management
Adviser／Non-Revenue Water management
Non-Revenue Water reduction planning (1)
Non-Revenue Water reduction planning (2)
GIS
Hydraulic analysis
Leak detection
Pipe repairing and service pipe connection
ICT
JICA Long term expert

Equipment
Leak detection equipment
Ultrasonic flow meter with data logger
Gate valve, flow meter, and customer meter for Pilot Project
Electromagnetic flow meter and pressure gauge and gate valve for isolating 4
branches in Kigali
Equipment for training on pipe repair and service pipe connection
Mobile GPS
Vehicles for Japanese experts

15 persons were trained in Japan

2 persons were trained in Kenya

1 2 3 4 5 6 7 8 9 # # # 1 2 3 4 5 6 7 8 9 # # # 1 2 3 4 5 6 7 8 9 # # 12 1 2 3 4 5 6 7 8 9 # # 12

1 Planning capacity of NRW reduction of WASAC is enhanced.

 1-1 A management team is organized to prepare 5-year Strategic Plan (5YSP) for
NRW reduction.

 1-2
The management team assesses  NRW reduction measures currently
conducted by WASAC for Kigali city and other secondary cities (14 branches
outside Kigali city), and identifies problems.

 1-3
Based on the problems identified by Activity 1-2, the management team
proposes methods and procedures to conduct NRW reduction measures by
WASAC in the future.

1-4
The management team undertakes inventory surveys in order to identify
facilities improvement necessary to conduct methods and procedures
proposed by Activity 1-3.

1-5 Based on the results of Activity 1-3 and 1-4, the management team prepares
a draft of the 5YSP.

 1-6
The management team identifies organizational and institutional changes
necessary to conduct methods and procedures proposed by Activity 1-3 and
prepares a report.

 1-7 The management team prioritizes and schedules the conducts of specific
actions of 5YSP.

 

1-8 WASAC secures budget in accordance with the priorities of Activity 1-7 for the
next fiscal year.

1-9 The management team prepares the 5YSP on NRW reduction that
summarizes the achievements from Activities 1-1 to 1-7.

1-10 The management team holds seminars and presents 5YSP for NRW
reduction (Activity 1-8) for WASAC and other concerned parties.

  

1-11 The management team facilitate implementation and the monitoring of the
5YSP.

1-12
The management team drafts the revised New Connection Policy and a
Standard Enforcement Policy. In addition, the management team will facilitate
training and monitoring of standard compliancy of pipes with the existing pipe

1-13 The management team reviews 5YSP for NRW reduction, updates it as
necessary, and secures the budget for the next fiscal year.

1-14 Seminars are organized to present all the achievements of the project for
WASAC and other concerned parties.

2 Basic knowledge, skills and technique on NRW control are acquired by
WASAC.

2-1 Training materials on NRW control are prepared.

2-2 Training on NRW management is conducted for the management team and
WASAC management as necessary.

2-3 OJT is conducted on the updating of GIS data, using available GIS data base.

2-4 OJT is conducted on hydraulic analysis and pressure management, using
available hydraulic models.

2-5 In-room training and OJT on leak detection for the pilot project are conducted
with provided equipment.

2-6 In-room training and OJT on repairing leaking pipes and installing service
connection for the pilot project are conducted.

2-7 In-room training and OJT on meter reading, billing, customer services for the
pilot project are conducted.

2-8 Training materials on NRW are reviewed and updated.

2-9 Based on feedback of Activities from 2-5 to 2-8, training programs are
developed and training courses are planned.

3 WASAC learned how to conduct NRW reduction measures through the
implementation of the Pilot Project.

3-1 An action team is organized to conduct NRW reduction measures at Pilot
Area 1 and Area 2.

3-2
The action team grasps the current situations of Pilot Area 1 and Area 2
through reviewing available maps, customer ledgers, surveys, and other
necessary means.

3-3 The action team plans and schedules the implementation of the pilot project
for Pilot Area 1 and Area 2.

3-4 The action team hydraulically isolates Pilot Area 1 and Area 2, and installs
flow meters and pressure gauges at the inlets of the Pilot Area 1 and Area 2.

3-5 The action team establishes the baseline NRW rate of Pilot Area 1.

Year 1 Year 2 Year 3 Year 4

Training in Japan

Training in the Third Country

Year 1 Year 2 Year 3 Year 4Outputs and Activities



3-6 The action team conducts measures for reducing "Apparent Losses" indicated
by the water balance of International Water Association (IWA) for Pilot Area 1.

3-7 The action team measures NRW after conducting Activity 3-6 and examines
its effectiveness.

3-8 The action team conducts measures for reducing surface leakage (visible
leakage).

3-9 The action team measures NRW after conducting Activity 3-8 and examines
their effectiveness.

3-10 The action team conducts measures for reducing underground leakage
(invisible leakage).

3-11 The action team measures NRW after conducting Activity 3-10 and examines
their effectiveness.

3-12 The action team conducts measures for reducing high water pressure.

3-13 The action team measures NRW after conducting Activity 3-12 and examines
their effectiveness.

3-14
The action team reviews the results from Activities 3-5 to 3-13, and
undertakes cost-benefit analysis of NRW for each Activity of 3-6, 3-8, 3-10
and 3-12.

3-15
The action team summaries activities and results from Activities 3-1 to 3-14,
prepares the completion report on the pilot project for Pilot Area 1, and
submits it to the management team.

3-16 The action team holds a workshop and presents the completion report of the
pilot project prepared by Activity 3-15 to WASAC and other concerned parties.

3-17 Action team conducts activities from Activities 3-5 to 3-16 at Pilot Area 2.  

3-18
Action team prepares manuals on methods and use of survey equipment
learned through the implementation of the pilot project, and holds seminars in
order to share them with WASAC and other concerned parties.

3-19 Action team disseminates the manual and use of survey equipment to the
activity of whole branches.

4 4 branches in Kigali establish the system to measure NRW rates
accurately.

4-1 Isolation plan of 4 branches prepared by WASAC will be reviewed and revised
as necessary.

4-2
Based on the isolation plan prepared by Activity 4-1,  exact locations for the
installation of electromagnetic flow meters and pressure gauges are
determined by field survey.

4-3 Electromagnetic flow meters and pressure gauges are procured and installed
for isolating 4 branches.

4-4 Chambers are constructed as appropriate.

4-5 System input to each of 4 branches is measured.

4-6 Based on the results of Activity 4-5, NRW rates for each branch are
calculated and reported.

1 2 3 4 5 6 7 8 9 # # # 1 2 3 4 5 6 7 8 9 # # # 1 2 3 4 5 6 7 8 9 # # 12 1 2 3 4 5 6 7 8 9 # # 12

Steering Committee
Set-up the Detailed Plan of Operation
Submission of Monitoring Sheet
Monitoring Mission from Japan
Joint Monitoring
Post Monitoring

Inception Report
Progress Report
Project Completion Report

Seminars and Workshops

Monitoring Plan
Year 1 Year 2 Year 3 Year 4

Monitoring

Reports/Documents

Public Relations
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Progress of the Project

May 22, 2019

Project Structure by
PDM (Project Design Matrix)

Overall Goal

Output 1 Output 2 Output 3 Output 4

Project 
Purpose

Activities Activities Activities Activities
619９14
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Contents of the Project
【Overall Goal】
WASAC conducts NRW reduction measures as planned 
for Kigali city.

【Project Purpose】
WASAC's capacity is enhanced to conduct NRW 
reduction measures as planned for Kigali city.

【Project Period】
August 2016 to July 2020 (4 years)

Overall Goal & Project Purpose in PDM
Achievement

NRW rate of Kigali city
（year 2022/23 : 25 %)

Indicators of PDM for Overall Goal was decided with
25% in the 2nd SC of October 12, 2017
( 36.1% on the average of Q3 , 2018/19)

1 5-year Strategic Action Plan for NRW
reduction (5YSP) is approved by the
Minister of Infrastructure.

5YSP was approved by the Board of Directors of April
27, 2018.
The MININFRA is aware.

2 Annual action plan regarding NRW
reduction of each branch is reflected in
annual action plan of WASAC.

Annual budgets of Branches are incorporated in the
company NRW reduction budget. In the future more
specific actions for NRW reduction is needed.

3 The management at WASAC recognizes
the effects of NRW reduction, and
approves the budget of each branch for
implementing annual action plan for
NRW water reduction.

The  impact of NRW reduction in the pilot area is
recoganised and  some activities are being replicated
outside pilote area.

Overall Goal
 WASAC conducts NRW
reduction measures as
planned for Kigali city.

Project Purpose

 WASAC's capacity is
enhanced to conduct
NRW reduction
measures as planned
for Kigali city.

Narrative Summary Verifiable Indicators
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Achievement of Outputs
Achievement

1.1 5YSP is reviewed and updated, taking
into account of the results of the Pilot
Project.

Pilot projects (Kadobogo of Kacyiru Branch, Ruyenzi of
New Nyarugenge Branch )  have not yet completed.

1.2 All the project achievements are shared
by WASAC and other concerned parties
by holding seminars.

Seminar will be planned to take place after
preparation of the completion report of the Pilot
Project.

2.1 More than 300 number of trainees
receive training.

482 cumulative number of trainees were received
training.

2.2 WASAC human resource development
plan includes training programs prepared
by the project.

Training programs will prepared after the completion
of the pilot project.

Outputs
Narrative Summary

1

Planning capacity of
NRW reduction of
WASAC is
enhanced.

Basic knowledge,
skills and technique
on NRW control are
acquired by
WASAC.

2

Verifiable Indicators

Achievement

3.1 NRW rates are reduced at each pilot area
as follows: Pilot Area 1:  from  37% to
20% and Pilot Area 2 from 68% to 25%.

 Pilot Area 1:  12% (Q3)
 Pilot Area 2:  54% (Q3)

3.2 Action team members share experiences
at workshops regarding implementation
of the pilot projects.

Workshop will be planned after evaluation of the Pilot
Project 1 & 2.

3.3 The action team prepares a completion
report of the pilot project.

Completion report will be prepared after evaluation of
the Pilot Project 1 & 2.

4

4 branches in Kigali
establish the
system to measure
NRW rates
accurately.

4.1 NRW rate of each branch is periodically
monitored and reported in PIP
(Performance Improvement Plan) every
month.

・Boundary line for Isolation of 4 branches was
decided.
・Exact locations for the installation of electromagnetic
flowmeters were decided.
・The 23 chambers has been constructed.
・The tender procedure on procurement and
installation of the equipment is delaying.

Verifiable Indicators
Outputs

WASAC learned
how to conduct
NRW reduction
measures through
the implementation
of the Pilot Project.

3

Narrative Summary
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Output 1: Planning capacity of NRW reduction of WASAC is enhanced.
Achievements Issue Countermeasures

1.4

The management team
undertakes inventory
surveys in order to identify
facilities improvement
necessary to conduct
methods and procedures
proposed by Activity 1.3.

The inventory surveys is
being updated.  So far, this
inventory shows that some
facilities  (floater valves ,
PRVs ) requires
replacement/installation.

Complexity of the
task  to all WASAC
infrastructures.

Completion of the
survey and replacement
of defected or missing
equipment.

Activities

Issues and Countermeasures of the Activities

Issue and Countermeasures of the Activities

Output 2: Basic knowledge, skills and technique on NRW control are acquired by WASAC.

Achievements Issue Countermeasures

2.5

In-room training and OJT
on leak detection for the
pilot project are conducted
with provided equipment.

Done

Capacity Assessment of
the new knowledge
acquired through
training has not yet been
conducted.

This will be done after
the completion of the
pilot project.

Activities
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Issue and Countermeasures

Achievements Issue Countermeasures

3.10

The action team conducts
measures for reducing
underground leakage
(invisible leakage).

Done

Some leak detection equipment
not appropriate for the majority of
the existing water network
condition (lack of some facilities
such as valves, etc.)

Use those equipment efficiently where
they can be applied  more training on
sophesticated one.

3.14

The action team reviews
the results from Activities
3-5 to 3-13, and
undertakes cost-benefit
analysis of NRW for each
Activity of 3-6, 3-8, 3-10
and 3-12.

Done

The cost- benefit analysis not yet
completed .  There is worry of
sustainability after the end of the
project .

Cost benefit analysis will be completed
after the completion of the pilot area 2.
For the sustainability of NRW reduction in
the pilot area 1,  WASAC should ensure
the availability of necessary budget for
the continuation of routine activities
within the pilot area.

3.14

The team reviews the
results of Activities, and
undertakes cost-benefit
analysis of NRW for each
Activity.

Not yet done

The target is not yet reached, poor
quality of pipes and high pressure
still the main cause of not yet
reaching the target (25%).

Continue NRW reduction in this pilot with
more attention.
The activities such as pressure  control ,
leakages survey and pipe replacement
should continue in the year 4 .

Output 3: WASAC learned how to conduct NRW reduction measures through the implementation of the Pilot Project.

Activities

Issue and Countermeasures

Output 4: 4 branches in Kigali establish the system to measure NRW rates accurately.

Achievements Issue Countermeasures

4.3

Electromagnetic flow meters
and pressure gauges are
procured and installed for
isolating 4 branches.

Not yet done

Delay of procurement of
equipment of the monitoring
system.

JICA should speed up the
procurement process.

Activities
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Project Implementation Schedule

Year
Month 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10- 11 12 1 2 3 4 5 6

▼

▼

▼ ▼
3rd S/C 4th S/C

【Output 3】

Learning how to
conduct NRW
reduction measures
through the
implementation of the
Pilot Project

【Output 4】

Establishment of the
system to measure
NRW rates accurately
in 4 branches in Kigali
(Monitoring System)

2020
Year 1  Year 2  Year 3  Year 4

【Output 1】

Enhancement of
Planning capacity of
NRW reduction of
WASAC
【Output 2】

Acquisition of Basic
knowledge, skills and
technique on NRW
control by WASAC

Project Phase
2016 2017 2018 2019

Monitoring and Maintenance
Pilot Project 1

Pilot Project 2

Preparation of 5YSP

In-room and On- the-Job Training

Preparation

Monitoring and Maintenance

Construction Chambers
Preparation

Approved

Target Achieved

Equipment Procurement and Installation (Scheduled)
Re-Scheduled

Training

Development of Training Program and Training Course

Facilitate implementation and Monitoring the 5YSP

Thank You Very Much !
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Effect of the Pilot Project Activities

May 22, 2019

Evaluation of Project Activity

1. Trends in NRW Rate Reduction
2. Trends in the Number of Leakage Repair
3. Trends in Qmnf Reduction
4. Effect of Meter Replacement
5. Cost Benefit Analysis
6. Activity with High Priority for NRW Reduction
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1. Trends in NRW Rate Reduction

Pilot Area Kadobogo Ruyenzi
Base Line 37% 68%

Target 20% 25%
As of Q3 (2018/19) 12% 54%

PRV PRV

PM2

PM3

PM1
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Base Line 37% 

Present 12% 

2017 2018 2019

PRV Covered Areas
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Base Line 68% 

Present 54% 

2018 2019

2. Trends in the number of Leakage Repair

Kadobogo
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Kadobogo Pilot Area
Leakage Repair Number
Month PM1 PM2 PM3 Total
Aug-17 1 1 4 6
Sep-17 5 4 4 13
Oct-17 10 1 3 14
Nov-17 13 4 3 20
Dec-17 6 2 1 9
Jan-18 5 3 4 12
Feb-18 6 1 0 7
Mar-18 3 1 7 11
Apr-18 5 5 7 17
May-18 2 1 2 5
Jun-18 2 2 2 6
Jul-18 2 0 3 5
Aug-18 16 2 0 18
Sep-18 5 0 1 6
Oct-18 7 0 0 7
Nov-18 6 0 0 6
Dec-18 5 0 0 5
Jan-19 5 0 3 8
Feb-19 3 0 1 4
Total 107 27 45 179

Average 5.6 1.4 2.4 9.4
Before Sept. 2018 5.8 1.9 2.9 10.6

After Oct. 2018 5.2 0.0 0.8 6.0

PRV Installation

Aug. 2017- Sept. 2018
Before PRV Installation
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Oct. 2018- Dec. 2018 After PRV Installation

Jan. 2019- Feb. 2019

After PRV Installation
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3. Trends in Qmnf Reduction

Trend of Qmnf Reduction in PM1

PM1 Qmnf (m3/h) P   (bar)
Dec. 21, 17 7.8 -
Jan. 11, 18 5.5 10.5
Jul. 20, 18 9.2
Oct. 24, 18 7.7 10.0
Nov. 27, 18 10.2 10.0
Mar. 27, 19 5.8 6.5

No Installation of PRV in PM1 Kadobogo

No Reduction Qmnf

Pipe replacement Feb.
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Trend of Qmnf Reduction in PM2

PM2 Qmnf (m3/h) P   (bar)
Dec.21, 17 3.3 2.0
Jan.25, 18 3.3
May.24, 18 2.9
Jun.14, 18 2.3 4.0
Jun.21, 18 2.8
Jun.27, 18 0.1
Jul.20,18 0.2

Oct.24, 18 0.3 2.5
Nov.27, 18 0.3 2.5

Installation of PRV in PM2

Reduction Qmnf
PRV setting May

Pipe Replacement June

Invisible Leakage Survey April

Trend of Qmnf Reduction in PM3
PM3 Qmnf (m3/h) P   (bar)

Dec.21, 17 10.8 9.6
Jan.11,18 12.5
Feb.23, 18 13.5 7.8
Jul.20, 18 9.3
Oct.24, 18 5.8 5.5
Nov.27, 18 3.3 2.5
Dec.20, 18 2.9 2.5
Jan.29, 19 4.7
Feb.6,19 3.5

Installation of PRV in PM3

Reduction Qmnf

PRV setting Sept

Invisible Leakage Survey Mar.
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Effect of Pressure Management by PRV
Minimum Night Flow (Qmnf)  Measurement

Kadobogo (Oct. 2018)
Qmnf

Measurement Pressure Flow Rate Pressure Flow Rate
1. Baseline 7.0 bar 0.74 m3/h 7.5 bar 9.44 m3/h
2. Effect Measurement 2.5 bar 0.31 m3/h 2.0 bar 5.80 m3/h
3. Reduction  Volume 0.43 m3/h 3.64 m3/h
4. Reduction Rate 58% 39%

Ruyenzi (Oct., Nov., 2018)
Qmnf

Measurement Pressure Flow Rate Pressure Flow Rate Pressure Flow Rate
1. Baseline 9.1bar 7.48 m3/h 8.7 bar 3.74 m3/h 4.0bar 1.84 m3/h
2. Effect Measurement 2.5 bar 1.50 m3/h 6.0bar 2.60 m3/h 0.8bar 0.78 m3/h
3. Reduction  Volume 5.98 m3/h 1.14 m3/h 1.06 m3/h
4. Reduction Rate 80% 30% 58%

PM2 PM3

PRV1 PRV2 PRV3

Effect of Pipe Replacement 800m, DN 1",  DN3/4"
Minimum Night Flow (Qmnf)  Measurement

Kadobogo PM1 (Feb. 2019)
Measurement Flow Rate Note

1. Baseline 5.38 m3/h before replacement
2. Effect Measurement 3.10 m3/h after replacement
3. Reduction  Volume 2.28 m3/h
4. Reduction Rate 42%
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Effect of PRV, Pipe Replacement and Leakage Repair

It was proved in the Pilot Project that the activity
such as high pressure reduction, pipe replacement and
leakage repair are very effective for the NRW
reduction.
Reduction of high pressure should be performed before
leakage repairs. Otherwise leakages repeat again.
To sustain the effect of pressure reduction, continuous
monitoring of pressure and maintenance of PRV
should be taken.

4. Effect of Meter Replacement
Kadobogo
• On-site Meter Test  :   Sep. 2017- Dec. 2017  (4 months)
• Meter Replacement:  mainly Dec. 2017- Apr. 2018  (5 months)
Ruyenzi
• On-site Meter Test   : Sep. 2018 - Nov. 2018  (3 months)
• Meter Replacement : Dec. 2018 - Jan. 2019   (2 months)
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Result of On-site Meter Test
Kadobogo

<-5% 5%< Sub Total
149 90 239 845 1,084 88 1,172
12% 8% 20% 72% 92% 8% 100%

Ruyenzi

<-5% 5%< Sub Total
46 40 86 321 407 6 413
11% 10% 21% 78% 99% 1% 100%

Note: Big customer w hoses billing is more than 20m3/month in June, July & August, 2018

Total
Surveyed

Total
Surveyed

Meter Error Tested

Meter Error Tested
Intolerable

Intolerable
Tolerable Total

Tolerable Total

Defected

Defected

Adjusted the replaced month to same Feb. 2018

Effect of Meter Replacement
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Billing Volume before and after Meter Replacement

Before Replacement After Replacement

Three Month Average Line
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Monthly Average Billing Volume (m3/month)

Before Replacement After Replacement Increase Ratio
3,314 3,334 1.006

20
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20
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/4

20
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/5

20
18

/6

20
18

/7

20
18

/8

20
18

/9

20
18

/1
0

39 23 24 36 0 0 23 17 14 14 13 10 13 14 13 13 19
7 9 7 7 5 5 5 5 5 4 4 7 0 0 27 9 7
10 10 0 10 12 8 10 5 10 12 14 7 10 12 9 26 10
10 10 0 10 10 11 11 5 10 11 10 7 11 8 10 9 9
0 30 7 6 0 0 0 10 9 0 0 0 0 0 20 0 25
5 8 8 8 10 8 10 10 5 0 11 6 11 10 9 10 8
64 44 36 36 36 29 30 38 47 36 31 38 54 39 42 23 22
9 10 18 12 8 7 16 10 11 8 10 9 12 8 8 10 13
11 14 10 0 19 12 0 0 20 10 9 13 13 11 15 12 13
11 19 29 35 11 18 21 20 21 45 38 31 57 34 37 126 53
8 8 7 0 18 0 13 11 7 8 14 8 9 7 8 10 8
13 0 6 18 20 20 20 20 13 16 0 39 15 16 20 20 16
0 0 0 0 0 0 0 0 35 50 33 201 35 27 24 22 54
0 0 6 18 0 30 13 0 0 0 0 0 0 0 0 0 0
6 0 0 54 18 0 28 0 36 25 22 15 18 22 22 20 15
14 9 9 9 16 15 15 9 17 9 11 5 10 10 10 10 10
15 16 11 11 9 10 10 10 11 16 13 16 18 20 23 23 20
19 20 20 23 21 19 15 22 16 18 12 15 12 14 14 13 18
0 23 10 10 11 0 15 15 0 17 0 20 10 10 21 15 14
9 10 16 10 11 11 13 10 7 6 9 13 12 8 10 11 9
94 101 184 165 156 25 177 92 118 67 145 80 182 113 108 200 142
23 19 23 25 20 17 17 21 26 18 15 19 20 17 20 23 22
49 35 31 40 35 33 28 39 41 33 32 41 35 31 40 44 43
0 14 5 0 0 8 4 7 6 6 6 6 5 2 5 4 6
7 5 5 6 4 5 2 3 5 5 5 5 6 7 7 6 0
0 31 15 0 32 11 5 20 0 27 8 0 0 37 13 11 13
17 25 16 17 24 20 12 19 22 22 18 16 16 18 21 16 15
8 8 8 6 8 7 8 8 0 20 0 0 0 0 0 0 0

Monthly Average Billing Volume (m3/month)
Before Replacement After Replacement Increase Volume Increase Ratio

3,314 3,334 20 0.60%

Kadobogo

This table shows a part 
of calculation sheet.

Meter Test Result

The meter setting coverage rate of WASAC is  high.

However the meter test and meter replacement were carried 
out with expending much worker and time, the NRW reduction 
effects was relatively small.

When there is the meter error of the plus side, it becomes the 
opposite effect for NRW reduction.

The replacement of the meter should be intended to maintain 
equitable service of the billing collection for the customer.
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Meter to be Replaced

The meter which should be replaced or repaired are
・Defected meter 
・Blocked meter
・ Aged meter

About the following meter should be tested and it should be 
replaced if there is an error more than ±5%.
・Meter abnormality is found by the analysis of billing volume.
・When the customer make a complain about a billing amount.

5. Cost Benefit Analysis

Cost, Benefit: With Project – Without Project
Evaluation Index of the Project Effect 
1. NPV: Net Present Value
2. B/C: Cost Benefit Ratio (CBR)
Discount Rate for the NPV calculation = 6.0%
1. CPI Rwanda = 5.00% (average for the past 10 years)
2.  Interest Rate= 6.53%( ditto)
3.  Inflation= 3.82% (ditto)
Evaluation Period : every 1 year

Conditions of the Analysis
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Project Effect
1. Water Charge of Selling of Surplus Water 

Water charge unit price:  Average of 2018 
Kacyiru Branch        :  567 RWF
Nyarugenge Branch: 592 RWF

2. Reduction of Production Cost
Unit cost of production Nzove  : 319 RWF
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With Project

Without Project
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Surplus Water

Schematic Chart of Surplus Water produced by NRW Reduction Activities



15

Without Meter Replacement
Project Effect  Case 1-1 
Selling of Surplus Water made by NRW Reduction Activities

Benefit  Cost NPV B/C
Project 2018 9,792,908 37,521,482 -27,728,574 0.3

1 2019 48,484,569 37,306,840 11,177,728 1.3
2 2020 84,986,136 37,104,349 47,881,788 2.3
3 2021 119,421,577 36,913,318 82,508,259 3.2
4 2022 151,907,842 36,733,101 115,174,741 4.1
5 2023 182,555,262 36,563,085 145,992,177 5.0
10 2028 311,653,343 35,846,915 275,806,428 8.7

Project Effect  Case 1-2
Saving of Production Cost by Deducting Surplus Water

Benefit  Cost NPV B/C
Project 2018 5,509,590 37,521,482 -32,011,892 0.1

1 2019 27,277,914 37,306,840 -10,028,926 0.7
2 2020 47,814,070 37,104,349 10,709,721 1.3
3 2021 67,187,801 36,913,318 30,274,482 1.8
4 2022 85,464,906 36,733,101 48,731,805 2.3
5 2023 102,707,458 36,563,085 66,144,373 2.8
10 2028 175,339,359 35,846,915 139,492,444 4.9

Effect of the Project (RWF)
Year

Year
Effect of the Project (RWF)

Cost Recovery Year

With Meter Replacement
Project Effect  Case 2-1  
Selling of Surplus Water made by NRW Reduction Activities

Benefit  Cost NPV B/C
Project 2018 9,792,908 60,572,920 -50,780,012 0.2

1 2019 48,484,569 60,358,278 -11,873,710 0.8
2 2020 84,986,136 60,155,787 24,830,350 1.4
3 2021 119,421,577 59,964,756 59,456,821 2.0
4 2022 151,907,842 59,784,539 92,123,303 2.5
5 2023 182,555,262 59,614,523 122,940,739 3.1
10 2028 311,653,343 58,898,353 252,754,990 5.3

Project Effect  Case 2-2
Saving of Production Cost by Deducting Surplus Water

Benefit Cost NPV B/C
Project 2018 5,509,590 60,572,920 -55,063,330 0.1

1 2019 27,277,914 60,358,278 -33,080,364 0.5
2 2020 47,814,070 60,155,787 -12,341,717 0.8
3 2021 67,187,801 59,964,756 7,223,044 1.1
4 2022 85,464,906 59,784,539 25,680,367 1.4
5 2023 102,707,458 59,614,523 43,092,935 1.7
10 2028 175,339,359 58,898,353 116,441,006 3.0

Effect of the Project (RWF)

Effect of the Project (RWF)
Year

Year
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Cost Recovery Period of Individual Activity

Kadobogo
Qmnf Effect

Month NPV (RWF) B/C m3/h
Pipe Replacement PM1 8th 1,186,196 1.2 2.28

PM2 6th 258,324 1.3 0.43
PM3 2nd 1,177,220 1.7 3.64

Ruyenzi
Qmnf Effect

Month NPV (RWF) B/C m3/h
PRV1 1st 342,168 1.2 5.98
PRV2 10th 308,829 1.1 1.14
PRV3 3rd 373,155 1.4 1.06

PRV Setup

Activity Area

Activity Area

Cost Recovery Month

Cost Recovery Month

PRV Setup

Result of Cost and Benefit Analysis

It was proved that the cost of activity such as high
pressure reduction, pipe replacement and leakage
repair were recovered in short period, and produce
benefit expansion.

Selling surplus water : from 1st year after project
Saving production cost : from 2rd year after project
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6. Activity with High Priority for NRW Reduction

Result of the High Priority Activity

High Pressure Management by PRV 
Replacement of Substandard Service and Distribution Pipe

High NRW Reduction Effect 
Preventive and Minimize Effect to Leakage

Customer Meter Routine Management      

Provision of Fair Service for the Customer
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Murakoze Cyane!!
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Proposal of additional
activities
Methode Rutagungira

Director of UWSS, WASAC／Project Director

Background
Pilot activities are going to the end with important findings.
At the same time, 5YSP is going to the second year when more 
tangible results are expected.
Therefore, the activities which given to the priority based on the 
findings of pilot activities should be expanded to outside pilot area.  
To accelerate the 5YSP activities and enhance the impact and 
sustainability of the project, the following activities are proposed as 
additional activities in the project.
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Proposed activities

1. Pressure control outside pilot area
2. Reservoir Survey
3. Procurement of on-site test meters

Pressure control outside pilot area
[Objectives]
The effectiveness of the pressure control was proved in pilot area. WASAC 
staff need to enhance experiences to control the pressure outside DMAs.
by conducting this activities, WASAC can easily expand this activities to 
whole WASAC supply area.

[Activities]
Identification of high pressure area and frequent leakage pipes in Kigali
Planning for pressure reduction (GIS, Survey, Qmnf)
Implementation of the plan (Manhole, PRVs, valves, pipe replacement)
Impact analysis



3

Reservoir Survey
[Objectives]
Many Inadequate use of the reservoirs were confirmed through pilot area and 
5YSP implementation, which causes the high pressure supply and water loss by 
overflow.
by conducting this activities, WASAC can easily plan and implement the 
rehabilitation plan for the reservoirs.

[Activities]
Site survey for all reservoirs in Kigali
Development of a inventory for the reservoirs, which indicates the 
functionality of the facility and necessary measures for improvement. 
Replacement of some equipment for quick impact.

Procurement of on-site test meters
[Objectives]
According to the result of pilot activities, about 25% of the customer meters 
were not accurate enough to follow the WASAC’s standards.

by conducting this activities, WASAC can accelerate the on-site meter testing and 
improve the customer satisfaction.

[Activities]
Procurement of 12 on-site test meters for 6 Kigali branches
Training of the staff in charge in Kigali branches

Japanese products are preferable.
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PROJECT FOR STRENGTHENING NON-REVENUE WATER CONTROL IN 

KIGALI CITY WATER NETWORK 

MEMORANDUM OF THE SC MEETING  

Name The Fourth Steering Committee (4th  SC) 

  Date 2019/05/22, 8:45 – 10:15 

Venue Karisimbi Hotel 

Participants 

- Eng Aimé MUZOLA , WASAC –CEO  
- Maruo SHIN : JICA- Chief  Representative  
- MPIMBAZIMANA Venuste , MININFRA representative  
- IZUMI Shoji : JICA Monitoring Mission from JAPAN 
- NTAGUNGIRA Methode : Project Director 
- BAHIGE Jean berchmans : Project Manager  
- MAYUSUMI masunobu : JICA – Long term Expert  
-  SHIGEO Otani : JICA Expert  
- MWIJUKYE James : Commercial Director  
- GATANAZI Felix : Manager , Commercial Services  
- GASHUGI Innocent : Water operation services  
- KOJI Nakashima,: JICA –RWANDA Office 
- KWIZERA Virgile : JICA –RWANDA office  
- Other WASAC and JICA staff : see attendance list  

 The agenda was as follow: 
・ Registration 
・ Introduction of participants 
・ Remarks by CEO WASAC 
・ Remarks by JICA RWANDA representative 
・ Progress of the Project 

(Effect of the Pilot Project Activity) 
・ Equipment Procurement and Installation Schedule of Output 4 
・ Next step of the Project 

(Proposal of Additional Activity on Output 1) 
・ Question and Answers  
・ Remarks by MININFRA 
・ Closing Remarks by WASAC CEO 

 

 Opening remarks by CEO WASAC  

WASAC–CEO, Eng Aimé MUZOLA started by thinking JICA for the continuous support 

to improve water and sanitation services through different Projects. He thanked also 

MININFRA for the assistance and support to ensure that the project is delivering expected 
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results. He invited all participant for a fruitful discussion on project result, challenges and 

way forward.   

 Remarks by JICA RWANDA representative 

Mr. SHIN Maruo started his speech in thanking the CEO, the representative of MININFRA, 

colleagues, experts. 

He said regarding the NRW reducing, Japan has several experience in different places in 

Asia, Kenya….so Japanese experts have technical experience that why this project of NRW 

was introduced here in Rwanda. 

For this Project, so far it going well like in 3years implementation, so many trainings have 

taken place for WASAC’s staffs, but we say there are more challenges. 

Mr. Maruo concluded by saying that we should consider sustainability of actions after this 

project, also as the master plan project is starting the lesson from NRW project can support. 

 Progress of the Project  

Mr. Otani reported the progress of the project based on the result of Joint Monitoring which 

were held on 15th and 20th of May, 2019 by Management Team and JICA experts. 

Here bellow the summary of result presented :  

 

Output 1 
The output 1 which is related to the development of the 5YSP was completed and now and 

implementation. It was recommended to continue to support the implementation of the 

5YSP and the lessons learned through the Pilot Project. 

Output 2 
About the basic knowledge, skills and technique, many staffs of the WASAC were already 

trained, not only the HQ but also Branch staffs in Kigali city, and the result is going to use 

in the daily activity.  Training program will be prepared based on the feedback of the 

activities conducted in the Pilot Projects. Capacity assessment will be done later   

Output 3 
This is about the Pilot Project. In the activities of pilot area 1, the baseline of NRW Rate 

was 37% and now average of Q3 in 2018/19 (January –March 2019) NRW rate achieved 

12% for the target 20%.   
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In the pilot area 2, very high pressure is observed to this area. In addition, the existing 

network is quite complex. So, the leakage survey and detection work are difficult. From the 

baseline of 68%, the NRW have reduced so far up to 54%  

Output 4 
Activity of the monitoring systems construction in 4 branches in Kigali City is still delaying 

due to the delay of procurement equipment   

 

 Effect of the Pilot Project Activities 

Mr. Otani reported the impact of the Pilot Project activities such as PRV installation, pipe 

replacement, leakage survey & repair and customer meter test & replacement. Cost benefit 

analysis the pilot project will be detailed after the completion of the pilot project 2.   

 Equipment Procurement and Installation Schedule of Output 4 

For this, Mrs. IZUMI Shoji said that there is a big delay due to the delay of tender 

procedure in Japan. She explained the proposed schedule of the procurement as follow. 

1. Documentation of tender by the end of August 2019 

2. Tender term in August 2019 

3. Production and transportation in Dec 2019 

4. Custom clearance in Dec 2019 

5. Installation of test in March 2020 

The steering committee agreed the proposed schedule and recommended to have another 

Steering committee meeting in October 2019 to evaluate the progress of the installation of 

the monitoring system and examine the project necessity for project extension.  

 

 Next step of the Project 

Mr. Bahige explained that to accelerate the 5YSP activities and enhance the impact and 

sustainability of the project, the following activities are proposed as additional activities in 

the project. 

1. Pressure control outside pilot area 
From the pilot area results, it has been confirmed the impact of pressure control in the 

reduction of NRW.  It is in this context that WASAC requested the support of JICA through 

the project to assist for pressure control in Kigali water network by installing PRVs. 
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2. Reservoir survey 
This activity is about to survey all WASAC Kigali water reservoir and implement corrective 

activities such as floater valve replacement / installation of new one.  

  

3. Procurement of on-site test meters 
This activities related to the procurement of additional potable test meter. This activity will 

accelerate the on-site meter testing to ensure NRW reduction and improve the customer 

satisfaction. 
 

After the presentation of the proposal additional activates by WASA, JICA recognized the 

importance of these activities and committed to support and finance them. 

 

 Remarks by MININFRA 

 

MININFRA representative, Mr. MPIMBAZIMANA Venuste appreciated the continuous 

support of JICA countrywide in all sectors especially in water sector, he thank WASAC 

team also and committed ministry support for the successful implementation of the project 

and the WASAC mandate.  

 

 Closing remarks by CEO WASAC 
Eng. Aime MUZOLA closed the meeting by acknowledge the progress of the project and 

invited all stakeholders to continue to work hand by hand for the implementation of 

remaining activities, he recommended WASAC engineers to take advantage on Japanese 

expertise. Finally, He thanked all the participants for the fruitful meeting and suggested to 

continue put our efforts together to overcome challenges and ensured that with support of 

JICA.  WASAC is confident to meet the target of 2024 to provide clean water for all 

Rwandan. 
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KN4 Av 8, CENTENARY HOUSE, Nyarugenge District, Kigali City, PO Box 537, Rwanda. e-mail: wasac@wasac.rw, 
www.wasac.rw 

 
 

“Dignifying Life” 

 
Project for Strengthening Non-Revenue Water Control in 

Kigali City Water Network 
 

 
Agenda of the 7th Steering Committee (SC) 

 
 
Venue: Hotel Karisimbi 
 
Date: 25th November, 2021 
 

 
Time Activity Responsible 
10:30 Registration  
11:00 Introduction of Participants  
11:05 Remarks by CEO WASAC CEO WASAC 
11:10 Remarks by JICA Rwanda Representative JICA Representative 
11:15 Achievement of  the Project and Way Forward Project Director 
11:45 Result on the COVID-19 Response Head of LDPM  
12:00 Discussion All 
12:30 Extension of the project period JICA Office 
12:40  AOB    WURP Activity Project Director 
13:00 Closing remarks by MININFRA MININFRA representative 
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