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<Notes and Disclaimers>

= This report is produced by the trust corporation based on the contract with JICA. The contents of this report
are based on the information at the time of preparing the report which may differ from current information
due to the changes in the situation, changes in laws, etc. In addition, the information and comments posted
include subjective judgment of the trust corporation. Please be noted that any actions taken by the users
based on the contents of this report shall be done at user’s own risk.

- Neither JICA nor the trust corporation shall be responsible for any loss or damages incurred by use of such
information provided in this report.
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-—{%—&—%ﬁt;é*ﬂﬂﬁ }—————[ K A—G—D R HWEO S S RE ]
HEORLNES
] FIAEDESIVIZEERE ]
HAEOEEI L& RIS =K ]
HENRH KomERg
=}
HHIE L HRIVES :}— BAt-BIERSEE
A ) - E8EIcEES EE (mamcsshommm |

HE) TERRE I RBET TREEICLD,

T EREAT

2 BIVKDRREZDAREHZIRE

% Ministry of Water and Sanitation “Strategic Plan 2018-2022" (December 2018) R U EMEAE I TOK-FHE - EBRELOEHRICLD,
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WZBWT, T o MK RN : I I I I \ I I
Isiolo | B ER

B LI, AT o 1 2 LT T T [ cuamEm
A B EIR L AR SRR O 2 Nakuru Rural | | \
W TE, WEEKROARE Embu
1 72 R RN TR BC B A 0 B b T Murang'a SO_“th_
EHE VS RERD Y, EE Malind
Kakamega
BUEBEO T F A AR T & 5 .

L7 (K2), Eldoret ‘ ‘ ‘ ‘\
0% 10% 20% 30% 40% 50% 60% 70% 80%
WBER BRI K 5 HEIUK &t 4 1| 7K 5=
=g ) - 7 H88) WASREB “Non-Revenue Water Audit of WSPs: Final Report: Findin: nd Recommendation” (Al t2018)6 B
E/‘]ﬁﬁ?ﬁ? %) ﬁl—lﬂﬂ(@iu/—\ o0 m?_aig‘:{,ﬁﬁ;e ue Water Audit 0 s: Final Repo gs and Recommendatiol ugus
TIx, SEBJF O E TREFE X3 EIVKICEITEMEHNEREHEMERDES

B R (Water Services Regulatory Agency : WASREB) 23 L 72 A O#5 S 23 BLER AV, Z AuiC

L. AEXSRE L9 oD WSP N, 8 5D WSP THERRYEEXIZ K 25 B K DO EIE RN IEF | sl%b‘lfj(ﬁ
WD ZEPHLNIENTND (KM 3), DF V., KAKMER DRRAEL N LA R XK 2K Y
KORERERERS>TNWDH I LERETE T, KEMRZ EFR2RBICRT Z R TEL, BUK
PR VIR 52 LD TE HAEEMEEZ RO T D,

7, KEFEIZOWTIL, KA N LVRIZBEINTOWZR2WEO— AHTZ D RKEE S5 1,000 md i
Rz =7 OYKEITK 52T m TH Y | RIEITKEENDRWETH S Z L3, KEFEIET
% 5AEM O FAGHE A 72 [HERIE & 2018~2022 4F (Strategic Plan 2018-2022 : SP) | (Z/R&EN T
W5, ZOEIEOERIL, O L TIN5 &, FEIZEVAKR b LR FIZE I, KIE A EE
éﬁéﬁ%ﬁ#%wkwo_&%mbfwéoit\#:TTi%wAD%M¢#mWi%Eﬁéﬁf
WHZEH SPTHRMENLTWD, 22k d e, FEOANAINETDR L BER 26%THD L
EEH, 2017 D AHIE 4,660 5 AL SNTEY , 2022 4121349 5,300 H A2 5 & FHIER TN D
TSN A, BRI & R T K OV O JE I HIE 0D i N 0 FE AN AE TR K HE DR e AR TR B F@ﬁm
ERNTHDEERMLTEY . ZhO R ARHoKEES — BRI b DR > Tnd &b L TS,
SF Y KEMBEORAKPEIEITIZRN RV ZRNE ZATKA N L AEZL EIF5EHL2->TE
V. WPRAOEIRIC K B UK S SO AGE % O Hilsk Tld, FEEEOKA RV ARENTOKA L ALY
LEWIREBIZHD L EH 2N TE D,

2T, BEFOKERBRICE R T D L FHTE LS DB AGENE K LTV < OFSHICITTIX, 4T
E%Eﬂﬁﬁ@mmﬁﬂﬁ%énfwéo_n%kgﬁmﬁﬁ%mfﬂ\ﬁﬁm@ofmmﬁﬁmﬁﬁ
RPEEPITONTND DD, FETHOEMEGIZL Y, BEFORKEE T O E FIMA L T2 KA %
Ll ek Bbihs, FRICEFBEETEZS ﬁ%m@??tx#%@ﬁﬁﬁkbfmbt_kﬂ%
BRIRIRSDT 77 2R STV WHE A OFG /KT EX OFTERITEA TWD S, — 5 Tl W IKEE
BROEFHNHE D EAL T2 WA A S5, _zhl’o@imi‘ujzf 7k535%&i0f£753‘nfb\52ﬁ\ KD
BN RWIGE, HDWITKBEMN TERWIFHTERH 25808 L < Abi, ZORKROOE DITY
PR BRI X 2 BIUK DA EZ T2 2 &N TE D,
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ZDOXE ) T WAKERRR A TE OB EHRE | EEMERFE AT o T D WSP D& < I, o4 L
EE A RWVREREIZONT, LI ULIESEORRH AN OZ T TLEIMMEMIZH D, L LRRL,
%< O WSP [ZAEDEFE & B R D BIUKED @mWEFE LK 2 SE 70 <. 2D F 5] SN
ENTVDIED, P DL YA T AORE ZRNLI TS B, BEEZR D /KEE OBECHRAK OIS
IZED . ERIETHMBNEBRT DRI D Z L I30ARTH 5,

ZOED RN EBET H72DI121F D L THEML LI KER R OHREZ & T 572012, V—7 <
YUy I D T L DR VEIRENEBIZIE LI BN B EM DB ETH D, LInLBRRG, F=7 T
FROKE A RICERO TE 2B MFNTE L TR 69, BT T CRIE L 2B OB WVERF 2
L TEBZIT> TS e, BIZRAKZERLIZLE LTH, ZORRITAMEERE,

F7BUE, FETIX HDPE (REEARY =F L) BOHENEHIZEAL TS, LT AN, BiHo
HDPE ’ﬁ‘ﬁ@@‘i/—\&%ﬁﬁiﬁﬁﬂi)ﬁ&(ﬁ WSP OBUGA S v 7Bk, FriCm/KEICH 2 2 HDPE & H O
EHkETF° HDPE & OEHICHE LB FR 7 =7 ENTIIAFTERWVWEOBBAZZITTEY . FEEIC
TR 21T > 7o i R, RO %wétwwHMEﬁﬁﬁﬂihﬂl?im@wa@w:&@
NI oT2, ZOWRWO T, BAEDOAE— KT HDPE EOEHENEATZLGAE, £ 9 < VRIS
ILHTHLIC A% L7 HDPE & Ok & H R0 TIRAKDBZH L, HPE£®@m%EI&LﬁﬂWK#%ﬁ¢
HAREE DR ETE RN HDEBZXHND,

2. L4HFARREICEEY SREFTE. BER., EZF5F
(1) FA%EE

=T EEF X REOEZFZBEREOEE & LT, [KenyaVision2030] #HREL CW\W5, ZZ Tkt
H—ZOWTIE, 2030 E£F TIZETHOERICZEKEMGET L LEZAELZBITF WA,

(2) Bk

=7 EHEUFIE TKenya Vision 2030 (274Kt 7 ¥ — 0 BFEZ KT 572912, T8 kA HET
1 (Medium Term Plan lll of Kenya Vision 2030 : MTPIll) | #3KE L7z, #KkE 7 Z—i2B\\CTiX, MTP
KON TR nJRE72 B ¥ HAZ (Sustainable Development Goals : SDGs) | T Stk &EAICET 2 B
BAER T EEZHME L, KEFECET S 5 FEMOEARGFE 2 E O THIKEHE 2018~2022 4

(Strategic Plan 2018-2022 : SP) | % 2018 4212 HIZHRE L7z, SP O HME LTIL, LT EEBY T
b5,

@O 2016 FDOLGETKIEZ T T D 72010, 2022 FE TIZ 4 SDOEGR, 3 ODIEFE, K3 SOl 4
RET D, TNbDFEMZE LT, K- 4 - B4 (Ministry of Water, Sanitation and Irrigation :
MWSI) (2K 5KE7 Z—DfIa RN —& — v 7 ZiibT 5,

KEROEE, R, REBICLY ., —ADHT 0 OWKEE 527 mé 5 700 md [T,
RRIPIKA~DT 77 A% 2017 0 60%0> 5 2022 £ F TIZ 80% (2N =H 5,

W SN AR~ T 7 7 AF % 2017 H-0 68% 05 2022 H-F TIZ 80% TN EH 5,

— ANM 720 DRF/KEZ 2017 D 4.5 m3 )05 2022 4F TIZ 14 m3 [THIC T,

SECHEONS
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® 4E[ 363 NDOHEE ZFI# L, 2022 45 % T2 255 AOREZ MWSI TERATS Z Lick ., AE
OB Z ik 5,

@ 3 SOKIFEREBI DTN L idEE . KON 200 DR vy =7 hOEiZ @ U T, 2022 FF Tl
U7 Bl oWrgE, BAF 2 FhT %,

® TurIARLTu Y2l NeXETHOIZ6,010 B =7V 7 (#6,566 (5MH) Z=H AL,
Ker 2 —ogedlEtsmibd o2&,

Fro, FIDBTZ K 51T, SP TIHAENEIT 42% LV ) SWEIUKENRE RBETH L L LTE
N BE%M?:Y%K%?JE%#E@#?: (2 IENUKHRITRE OBE & L TALEM T 5T 5,

(3) ETF

=T OfKE 7 Z =TT S ES X, 2002 FITRE S TKIE], KDY 2016 FICRERI N

M&ETKE] THDH, izt v, FETEAK - #H4E4  (Ministry of Water and Sanitation : MWS) 73

EEROKITEIZEEZF D, KICET 2BOROIIE, ERE 70y =7 MEOFELZITH ZLilhoT,
ZT D, FERLERFAANEZE - #EE4E (Ministry of Agriculture and Irrigation : MAI) 725 MWS I S,
BITEITK - 4k - M4 (Ministry of Water, Sanitation and Irrigation : MWSI) & LT, K& 27 ¥ —2f%
EEEREL TN D,

BEFRETHEH SN IO EOTEILX, =7 E%H{t)s (Kenya Bureau of Standards : KEBS)
75>§FEO TW5, fHL, EHEED O TIXKEBS NEBEEH BIF, £ 212 MWSI 22 bfakt 7 #—
DOHEMELIRE L, £ S
Wiy 727 RoSA A%AT ’
S TWN D,

Ministry of Water, Sanitation and Irrigation (MWSI) ‘

P > P ~ I | | |

7 \

WASREB WRA \ KEWI WSTF NWHSA WAB
1
1
} I

1

WRA !

Regional Office ‘ ’ CAAC ‘ :

6 I

1

1

1

1

1

WsP WRUA %
\ ’

S )CNE

ST EE
i

—h. Kkt s Z—
(R STY RPN N IR 2 S
(22T, 2016 4RI
HESNT TSETKIE
[ZHID . B3 TR TR

Mz kv MwSI ek | 2 !
BRI T, Th | K| R oo mma oo
L
F j/b ) fﬁf& "C %I /\j:El ’ Water Resource Users / Water Users

EATVRED, OM ) comouFrEsonERT, ‘
oL cERE ST i) TEEERE IRUTERHLREITERLZET IV T I12L5,

% M4 7F=7I2ET5EKEY 2 —BEFREDOHEER

1) =7 /KHEF (Kenya Water Institute : KEWI)

KEWI 1%, ZF=7EERMNERRKIZT 7 BATEDLLICTHI AL L TRYLIN-EETH
. AREFERAREICEET DI a YT o T =R BRI EAANE LTINS,
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2) KB —+ b5 Ak T77>2F (Water Sector Trust Fund : WSTF)

WSTF (3514 & O 7e L omiBh a2 07 IR (B 125Kk L. AKIE A ARIE S O #ilsl T D /KGE
P—E 2O, KEREH, KEYV—E AT IMREDICELEEZA-> TV D,

3) EXR&EK - Br/KT (National Water Harvesting and Storage Authority : NWHSA)

NWHSA 1X[EZF KR/ 1 77 1 /At (National Water Conservation and Pipeline Corporation :
NWCPC) D&Mk TdH . AKEPRO AT & BKHITE O 72D DE L~ L O KEBFE O FEhi, K OBI%E L
ToKA V7 T DHEFFEBICETL 2R > TV D,

4) K EFEESR (Water Appeal Board : WAB)

WAB 13K &R F 72 13KGE Y — B X2 T DG O5F B N ORI BT 2 B> T 0 | KEHPT (Water
Tribunal : WT) ~&BATTH5 TETH D,

5) KEEXEER (Water Services Regulatory Board : WASREB)

WASREB I3 2 E DO KIEFEICET 5 T 1 & ADFMAFRECKEREICEHT L — XK A
TAVDREZZL L TR —EAURDERBNICEEZA > TV D,

6) KEIRT (Water Resources Authority : WRA)

WRA X2 E O KEIFIZ BT 2 KB /KR LRE, AKEEH, 5wbhIEZ2 & T /KIEOEHE L FIHIZED
EHENCEEEE > TV D,

7) KEBEBRFT (Water Works Development Agency : WWDA)

WWDA (3 2002 4 D /K JE BT £ & 7% 7 S 7= Hilsi ki 25 B 25 (Regional Water Services Board: WSB)
DR T 5, BAEITIFE 117 T 9 OO WWDA T =742 +% I /3—L T\b, WWDA | WASREB

BN ST 3O %1 £SKEEEHRT (WWDA) A EET ZH0—E
TA B ADRME I, A WWDA BT DI
5 BIBIAD WSP & H—1E At Nairobi. Kiambu, Muranga
Z 7 @\: % H/l? ( Service Tanathi Machakos. Kitui, Makueni. Kajiado
Tana Nyeri. Kirinyaga. Embu. Tharaka Nithi. Meru

Provision Agreement : SPA) — — : : :
Lake Victoria North Vihiga. Kakamega. Busia. Bungoma. Nandi. Trans Nzoia

YR ~
%ﬁﬁ L. %ﬂ%ﬂ@ WSP Lake Victoria South Siaya. Kisumu., Homa Bay . Migori. Kisii. Nyamira. Kericho. Bomet

& % BLTW5D E Central Rift Valley Baringo. Nakuru. Nandarua. Narok. Laikipia
o )
WWDA 53:%%% ﬂﬂfﬁjz B H— North Rift Valley Turkana. West Pokot. Elgeyo Marakwet. Uasin Gishu
" N - - - Northern Isiolo. Laikipia. Garissa. Mandera. Marsabit. Samburu. Waijir
2 B R KE M O T, F% — _ _
Coast Mombasa. Kilifi. Kwale. Taita Taveta. Lamu, Tana River
= =u) - == — - N
it BRICOFEE RS TV ) Tamss RO R LA CRBLIE 7SS 12k B,

%
8) HKEHEMERSL (Catchment Area Advisory Committee : CAAC)

CCAC &, Y4 LA EIT 2OKEFROIRAE, HHLODE, QKEROHMAFTF IO 5 i
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RV HEHLEOER, RUOQ@KEROMY) 72 EEZICB LT, 4325 WWDA FHEFT~DBE %2175
B"HEZB-oTWS,

9) K&EEFIFAEE (Water Resources Users Association : WRUA)

WRUA (ZHUB O K& IR A2 LR TR, FEEORET 22 L2 Br9E LT, AKRAE)NDO 1T
HE. TOMOFFERGRHFIC L VRSN DA TH D, WRUA 1ZEKIEAE B (Catchment
Management Strategy) (2D Z RS 4L, KEROBFRICEERERH 2RI L TW5D,

10) /KEBEZ(K (Water Services Provider : WSP)

WSP [T EUF 23 HE L Cadr s iz REEETH 5, WASREB K U WWDA (2R S i, WWDA
& SPA %Al L. WWDA 23E% L, #IG B 5| & I S 7o KB R & S8 = MERFE L L T 5, FRikiy
K& L, MERIEO B WSP IZHRTOER T — L2 - TR | BEAFKE R OEBER/ N 72 Bl K&
MOPEEL HETO FHREE > TIToTW5, b ERtfiliof, 7 =7 Tl eE o WSP &4 5
k& LT, KEFEAEHS (Water Service Provides Association : WASPA) 723# (& STV 5, WASPA
1% 2002 FE DKL IS & | FHIUZ WSP DN E SN2 LItk TRELEHETHY, T2 HM
LT3,

r =7 ENCB T DKL O A — AR Lo pg b 2Rt 5,

K O AR R% D Fifoe vl R 72 B B & B A (RS 5,

=7 EIZET D ETFAKE - FEY—ERIZBT B R EG R OEER R, BT S,
SRBEICEET AEROTDOT —F NI AZT 4 T — Py NT—F 7 [HANHNOA X
Y DOBMEE LT, 1FRERROLG 2Rt 2,

fhoOBRE LI LT, hL—=2 7 OREREIE L, OO0 BE T 2 MR O %
ST D,

® BARESDOESEIHRT 5,

® 0 e

©

WASPA [3&H < ET/KEFEICEDLIRBREDOHERZXN 72O DOHIKTH Y | KEFHEICHE AT 58
BRI OB OREIITEAD - T, (B L, BEERHOHESE S 2 BB M OIS IERRIE T,
HAEDPEITIE, BB ITE, MEREBITEEICREAT 204 R 74 COREITITF TR &E 2 H N ZER
WEIDOIYD £ L O EIToTFEEN DD, o, WEEEOHEREOHEZ~DOIMEHLRDOTIHY | £ DR
IIZEED WSP NEXAEAETORGOTEL A ML —2 a3 U OBEESOIRMIE I ToTWNDH ED T
EThHD,

3. MBBIRBMEICEET ZHRAEOERIERE AT
B R S e % BN E ORISR 1) EHEL, A F O L350 Th D,

FED ODA DEATE# CREAR) « REMRKICET 2 FiftfIBH%E & A Fatt2 R~ OHBR
HAn¥ (FHEE
(6) ZREL

[E 10> 8 A HLkf « PRCBHIAN LoD D 2 LITNA ., RAREB OB LV | BT H1H
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M2 2 FIXDFEOHES, MHREOEA~OXIENRBEORETH L Z L 2B E 2, KE
TR B & BRAAR AT K DI « FEFN I 2> & ORI BR R SR, #iiicds T 2 L FKEY
— Rl - FEREE PRI O SCHR T Y T,

4. LYMRFEICEET S ODABER UM FF—DEITEHIH

(1) THAE®D ODAEH

HAE, TenERN K2 THHETKES—ERRIELTOTSLIOTTEHEFPD ODAEE

N s B EHE RE—Ls EHEHAR XIELH
AL S LA |IUKBEIERE DB ETOS o+ 7O 20164EFE ~20214E | 6.45(8M
W5 TBREE | OWN. |EBE-KEEHGEEKEHERIELESE | RREERE | 2019FE ~20234FE -
e - L [KEMEERISE TR EIUKR EICR S ERAE ERAE 20194 & ~ 20204 -
SRR [ e 30CV ~ 20225 -

LClk, # E T e ssalsy =7 40E BLEMEE(2020 £ 9 B)I2&3,

AOEFEROFHEENE - EHERE ) OML-CH BURE 2L 2 X0 | Rtk - £V —EADILT - HEFF A
XETHLEAME LT, I ETKEY— 2T R 7T 5] ZRELTWD, RA70T T L0
TCTHEMSN TS ODA FEIZHOW\WT, £2I1TRT,

ZOW, MERUKERERE DM 7y e 7 b 3R aa oA VRO T X v 7 OB TELE bk
IR TH Y, 2022 4FE6 HICK TT 5 TE Q21 FEENICK T TELE~T2NIEE) Tho, £72. 1
/M - SDGs BV A iEFIE KB IZB T 2 EIUKH IR 2 MEHRE (LU, TEREHRE )
X, RRMETAEDOATHE L L TIREGENEBL-LOTHY, FillanF UL LADRUT Iy
7O BIHEANZTER L7CRAICEEE RESELE L, PEFEMPIBAICE T SEFHETH D,

(2) fth FF—DEITEHISH

AKIEIZH T 2 MNOKHRIZ B3 24t K — D5 7H 6 & L CiE, 2014 225 2018 I S -4
F oA EREENZ L DFEF, 2017 F b 2018 T HE i S 7z RA VI X D F6], LT 2015 455 2019
DT CEM IS N AT U HXICLDERFNFET DD, KA LI BITER L LTE, BT T
F72 0D BN DBLEMBERA LD 7 N —FIC KD FFINRET oD, ZHOETEIZOWNT, LTI
Y,

1) Climate Resilient Water Services (CREWS)

R . AT X B%EHEAE  (Netherlands Development Organization : SNV) | el [E [ BH
%4 (Department for International Development : DFID)
T it 191 P : 2014 4-~2018 ¢

TR GARE 0 9 T WSP (Tavevo, Nakuru-Rural, Isiolo, Nanyuki, Malindi, Homabay,
Kakamega, Thika K& " Gatamathi ® WSP), WASREB

- CREWS |Z NRW (fEIU/K) FHEOUEE B E LT, 9EATO WSP 244 & LT, SNVIZLY
Fhis iz, £z, TOREE WSP OfREHIZ T 725, DFID O&&%IEH LT, NRW B
MEME STz, TORER. & WSP QKA L2220 . ORI BRE ik, @YK
A — X —OBE N5 L 2], QBUE N OEY) 2K EEE, @NRW OG0 %3, GGIS
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12 LD NRW EEOFZhE, @ KXKEFEEOF S, @KEOEEFH~OXL T, R O®HE
WABIZ X D NRW OB EGEI & LTk ST,

2) Water Sector Reform Programme (WSRP)

KF— - R Y EBERE 1A (Deutsche Gesellschaft fiir Internationale Zusammenarbeit :
Glz)
eyl : 2017 4£~2018 4=

IERGHEME © MWS,WASREB, WASPA, 7 U 7 a U | F/KiE2 1t (Kericho Water and Sanitation
Company : KEWASCO) Kk UFr 71 #— L /K=t (Oloolaiser Water and
Sewerage Company)

< ARFEFEIZ, OMWS (2 L5 NRW OEFELEHIICBET 214 K74 o OkE. @WASREB 12X %
NRW % & e ~OHERLD T = & — L ER~OHE, QWASPA IZ L% NRW (ZBET 56 &
D7 X —NTOHE, LO@ODKEWASCO &4 1 F A %— EFAKESHIZEL D NRW FH D
OOk E 7T ADAEET D2 2N E LT, Fudhic, TOf5%, KEWASCO
DA 1y MEKKE T, WHEAER S NRW ORKE 2RI L 22> T D REDO K2 A &S
Niciz®, WAKDIEL TWOBERECE 2 PN16 7 7 A HDPE &2 L. NWR OS5 EIZ L
LT,

3) Non-Revenue Water Audit of WSPs

R — D REBUN

SR Kt B : WASREB

St HEF%RES  : Kenya Market Trust, Foundation of Netherlands Volunteers (SNV)

T it 1) ] : 2017 4-~2018 4

EiESSSES : 9 f&5fFT®> WSP (Eldoret, Thika, Kakamega, Malindi, Murang’a South, Embu,
Nakuru Rural, Nanyuki X O Isiolo ™ WSP)

« AKFHA L. WASREB ¢ NRW & EEFLHEICAE — 72 NRW e his Bk 5% 7 o0 B B & WSP % B fii (2 ]
HTHZExHPE LT, 950 WSP T LT, @ffify7e NRW BE&ERN L S 7z, AREDORS
D—HE LT, NRW ZWPH sk & a2k mn®I L CRR T 2 2 & o HEEM, o EHERESE %
GIS Titdk7 2 Z L OEHEMN RSN TV D,

4) Performance Enhancement of Water Utilities in Kenya (PEWAK)

R — . Vitens Evides International : VEI (47 > % ®/KiES4ETH 5 Vitens 11 & Evides
FHENEE T LEE NGO) ., &7V XFEAIZ L DRI R KES T v 7T 4
(Sustainable Water Fund Programme : FDW)
ey -El| : 2015 £~2019
TR GARE - 10 BT WSP (Bomet, Kakamega. Kericho, Kikuyu, Kisumu, Malindi, Mathira,

C TERREITE. MERRIRVIERBL IZTNTAYENER I RUTHEMNERIELTR S L,
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Murang’a, Nakuru X O Nakuru Rural ® WSP), WASPA

- PEWAK /X VEI & FDW O FHHEIZ L v, VEI, SNV, =3 2 2 /Kk#EMZFHT (UNESCO-IHE) T
T STz, BEINTZ 10 EFTO WSP ~DOFE L EENTEY ., NRW % 25%F CHIJET 5 Z &
THHEIE LTV,

5) Workshop to show case high quality pipes namely; HDPE, PVC and PPR.

T : Danco Capital 1 (7 =7"). AVK Valves t1: (7> ~—7). DIEHL Water Meters
. (A7)
it [ . 2017 4F

XS - WASREB. &E D WSP, WASPA

. FE A RLES R Danco Capital #: (LLF, Danco ft)) . frfEfliESH0 AVK Valves t, 7KjE £
— A —HlES 410 DIEHL Water Meters £1:75 WASREB D& #EHIZ)5 U T, &ED WSP 23 X, ?ﬁ;lg
%70 L. NRW ZHIE T 5 121X, OHDPE B4 M T 5 Z & @QFFITITE L MERRO A
RAT228, QBEEDRVKEA—X—%HHT 252 L OEBEMHIZONT, A EITo 72, AMFITE

FOEE CHM I 1 &2 HEE L 7= F I CTh 5,

T IATEBION, 2017 4R ’Bkd‘l‘lﬂﬁﬂﬁ@ﬁ;ﬁ%ﬁ%ffiﬂ) TN—T N ENE LTI, EOBORIEO
BLEM IO RE B Z M Lz, P THL =7 ZHLAIZ LTV 5 Danco tL1X[FI[E @ HDPE & it C
BEMDY =T 4 7 ==L R E2%T, FAETO HDPE BHOEKICKESHBRL TWD, &
SN DECE M Z A - 7o s R I L W NRW ZHIKCE 2 LT 2RIZN—TD A v —UM, FJE®7J<
ERERFOFIZEEICRE L >obH D Z &, [HEHRE) KOAREOKERGRE & OEROF T LI
LIFR A aniz,

F7o. 2017 B 2018 FITHEEBEUF O ERIC L 0 FElE 47z NRW BSAFRHA CTlE, ZHETHL
2SN TWRDr o 7o NRW DJFRRIFAA 23 Fhis < 7v, WEHRR L iR k0BG b ic s, 2
koL, HESNEZ 9D WSP DN, 8 50 WSP THHHEKDOEIA M -5 %E S Tz 2 & 2V
LCRY (i, K322, ZORRITRERNLS NRW HEOAF 172> — v b 72 0 #5525 aTRENME 2 7R
LTW5HEERD,
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£2 REZEA. B 5
1. REZAOHE
(1) BEHER

=t BRI AKIER R

BNAEHH 195247 A 2 H

FHENE - RSt NIVEAGERER L, AR BTS2 F)NRICE < SR o B ICRH b Lo/
FIA = —Th v, @i LM, WA, Zatha b OERFRE O, fiE, kit
ZITo> T\ 5D,

(2) BHAESRRAEROME DS

BRMEIBE, RV oF L UERFETHR DA =D —L752 L] ZAEL L, ENEEOLM
DIZKHS LoD, R HEEIRKREZKD 2D, THFHETIZLL IO 3 DOMIKAZED, FELZHEEL
TW5,

O MFEOTA T v TOWFTIZ L DETOEM~ORIE L FBEDOEY AL
Q@ EIEEEOBEEE kST DR OB L A AEFRE~DOKLED S OILH)
@ EHEF O EEILRIC X DS TS OB Y AL
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ERESLS T

—_ SDGs Business Model Formulation Survey with the Private Sector
. ) for the Measures against Non-Revenue Water of the Water Supply System
leA by Utilizing Mechanical Joint Connections in Kenya ﬁ &

SK-KAWANISHI CO., LTD. (Ayagawa Town, Kagawa Pref.)

rDevelopment Issues Concernedin Water ) ( Products/Technologies of the Company

Supply Sectorin Kenya * Realization of easy installation regardless any ability of

- Challenges indicated in Strategic Plan 2018-2022 plumber by adopting innovative clamping structure

; £ Qo - Not necessary to use special tools and possible to rapid
* Lack of water supply services due to rapid urbanization . he i lati
* Low access to piped water (55.9%) in rural area operation of water supply after the installation

. i : - Possible to repair leakage without any water outage
* Aging water supply facilities and high non-revenue water : 2 :
(42%) as before - Possible to connect between dissimilar pipes

k. ke High endurance and safeness )

Survey Outline i i

* Survey Duration: June, 2021~ September, 2022

» Country/Area: Kenya/Africa

» Survey Overview: The survey is designed to prove solutions to the
challenges in the water supply sector in Kenya by addressing aging
water supply facilities and non-revenue water with the provision of
effective tools and technics toward the realization of high-quality
water supply infrastructure. The survey finds the demands for R
sustainable piped water schemes, analyzes the feasibility of future Cast-lron Mechanical Joint
ODA projects such as SDGs Business Verification Survey, and having features of easy joint connections
establishes a feasible business model with hedging risks.

(i & B

How to Approachto the Development Issues E Expected Impactin the Country k.

« 2 business models shall t.Jev prepared and expanded use of The following Impacts are expected by using proposed products;
proposed products since it is difference procurement route of « Decreasing the water leakage from water supply system and
water pipe materials between for repair and new installation of then moderating tight water demand due to the urbanization.
plpellnes. - ; « Realizing homogeneous and high quality workmanship of

- MeanWh"e, the recognltlon of proposed prOdUCtS shall be built p|umb|ng regard|ess any ab|||ty of p|umber and then meet"']g
though the seminar and demonstration activities since it is low with high demand of plumbing works.

";dKe"Ya-f Also the effect OI progoiid prrc‘)duct;shagau;s:';the « Realizing easy rehabilitation works of old existing pipelines and
PECULE DL ION TEVEIS IWAICE STk e SHOWR SRovgiie then decreasing the percentage of non-revenue water.
verification project. . =

As of July, 2022

4
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1. BACKGROUND

SK-Kawanishi Co., Ltd. (hereinafter referred to as “SKK”), located at No. 7188-1 Sue, Ayagawa Town,
Ayauta County, Kagawa Prefecture, Japan, is a pipe fitting manufacturing company established in 1952.
Since its establishment, SSK has continuously improved the technology in the design and production of a
wide range of high-quality pipe joints suitable in many applications and user friendly with an aim of saving

every single drop that would be lost at the pipe joints.

SKK participated in the International Water Exhibition of 2018 held in Tokyo by the International Water
Association and Japan — Africa Business Expo at the Seventh Tokyo International Conference on African
Development (TICAD7). During such presentations, SSK interacted with several stakeholders from
Kenya who developed interest in the products suitability in reduction of Non-Revenue Water (hereinafter
called as “NRW?”). Further interactions with the participants revealed that the republic of Kenya is faced
with challenges of supply of high-quality joints and that leakages at pipe joints constitute a significant

percentage of physical losses in NRW.

As a solution provider with vast experience in manufacturing superior pipe joints, SKK decided to have a
contribution in the reduction of Non-Revenue Water levels in Kenya by introducing its pipe joints to the
Kenyan Water Sector. SSK presented a proposal to Japan International Corporation Agency (hereinafter
called as “JICA”) to facilitate the process of introducing its products to the Republic of Kenya. JICA in
turn accepted the proposal and contracted SKK through “the Small and Medium-Size Enterprise (SME)

Partnership Promotion Survey for the Measures against Non-Revenue Water in the Water Supply System”.

In February 2020, a team of SKK visited various agencies in the water sector in Kenya to find out the
situation of Non-Revenue Water in the country. Among the offices visited by the team were Ministry of
Water, Sanitation and lIrrigation (hereinafter called as “MWSI”), Water Services Regulatory Board
(hereinafter called as “WASREB”), Water Service Providers Association (hereinafter called as “WASPA”),
Water Service Providers (hereinafter called as “WSPs”), several local pipe manufacturers and pipe
hardware shops. During such visits, SSK displayed samples of the pipe joints to the various agencies
and demonstrated assembly and installation of such joints while highlighting a number of advantages in
using pipe joints of SKK. Also, the team conducted a survey on the types of pipe fittings available in the

Kenyan market including their materials, suitability, durability and prices.

As a result, the team found that significant amounts of physical water losses occur at the pipe joints, a
condition that is a major cause of high NRW levels recorded in most WSPs. In order to improve this
situation, the industry needs to invest in high quality fittings with advanced technology that will ensure a
positive economic gain in operation and maintenance of the water supply systems. This can be achieved
by introduction of pipe joints of SKK, which comprise a wide range of pipe fittings coupled with many

advantages in design and installation aspects that guarantee elimination of water leakages.

In this situation, the team reported to JICA that the detail survey of NRW related with the pipe joints in
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Kenya would be needed, and JICA decided to dispatch the team of SKK to Kenya as a mission of “SDGs
Business Model Formulation Survey with the Private Sector for the Measures against Non-Revenue Water

of the Water Supply System by Utilizing Mechanical Joint Connections”.

2. OUTLINE OF THE PILOT SURVEY FOR DISSEMINATING SME’S TECHNOLOGIES
(1) Purpose

The purpose of this survey is to formulate the business model through the studies of;

a) possibility of business solution of NRW challenges by using pipe joints of SKK,
b) business idea contributing the achievement of SDGs by using pipe joints of SKK, and

c) possibility of usage of pipe joints of SKK to Official Development Assistant (ODA) Project of Japan.
(2) Activities
To achieve above purpose, the team conducted the following activities;

a) Implementation of hybrid (real and virtual) seminar on the pipe joints of SKK, connected between
Kenya and Japan online.

b) Implementation of the outline design study for “SDGs Business Verification Survey with the Private
Sector for the Measures against Non-Revenue Water of the Water Supply System by Ultilizing
Mechanical Joint Connections” (pilot project) for the promotion of pipe joints of SKK.

c) Implementation of the study of intromission possibility of the system for inventory control of pipe
fittings and repair record of water leakage by using App developed by SKK.

d) Support of formulation and realization of the small scheme water supply project using pipe joints of
SKK.

(3) Information of Product/Technology to be Provided

SKK recommends three types of joints suitable for various types of pipes in Kenya namely NEO-SK Joints,

Suppon M Joints and Suppon Joints HP Series.

<NEO SK JOINT>

NEO SK JOINT are suitable for joining small diameter pipes of up to 50 mm for both f\)
PVC and steel. Suppon Joints are designed with considerations of easy installation, o
shock resistance, adaptability to different pipe materials, safety and anti-corrosion \ Y
properties. The advantages of NEO SK JOINT are listed below:

NEO SK JOINT

a) Easy Installation
While installing a NEO SK JOINT, there is no need to disassemble the fittings. The joint is simply
plunged onto the pipe and the eye nut locked. The film washer and the rubber packing ensure a

firm grip is achieved. For repair and maintenance, the joint can be easily slid onto the pipe without
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much effort. _ Eye nut (CV350)

b) Shock Resistance
NEO SK JOINT are designed with an allowance of 6

~20 mm gap to accommodate expansion of pipes.

Body of Joint
The pliability for a single connector joint is 3° and 6°

for double connectors. The pliability of the Hi-epoxy powder coating

)ﬁ‘

bendable pipes can serve as an excellent shock Rubber packing (SBR or NBR)

resistance function during earthquakes. Structure of NEO-SK Joint

c) Adaptability to Various Pipe Materials
NEO SK JOINT can be used to join pipes of similar or different materials of PVC, PE or steel. For

the case of steel pipes, there is no threading required.

d) Anti-corrosion
The joins are made of compacted graphite cast iron with high carbon content providing the best anti-
corrosion properties. Both internal and external surfaces are painted with epoxy powder coating

as an additional anti-corrosion measure.

o ¢Q -e __ )
\ . . \ \ 84 = /}9

Socket Reducer Valve Socket Elbow Stop Band

~ N p p
N» &7 ¥ \ ) \ E

Tee ends Nut Tee,Nut/Nut/Female  Tapered threaded Socket Union Socket

Lineup of NEO-SK JOINT

<SUPPON M JOINT>

SUPPON M JOINT is designed for PVC, steel and PE pipes. The flexible SUPPON MV stop ring can
absorb the expansion and contraction of pipes due to
temperature differences and the distortion caused by external
forces. In addition, it is independent of the push ring so the
separation force does not act on the push ring, thus not

hampering its water tightness. Even a smaller force can deal

with expansion/contraction and flexure or bending, so PVC pipes

SUPPON M JOINT

will not be damaged. The features of Suppon M Joints have

many advantages which include:
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a) Workability

The joint can easily slide onto the pipe without resistance Stop ring release nut
and there is no need to disassemble the joint during  scmenimgnu [ ==

installation. It's easy to align the joint during installation. pushring

Push ring tightening
T head bolt

The joint can be easily removed from the pipe by simply \g

loosening the nuts.

A Temporary fixing

b) Anti-Corrosion

Stop rin,

ip pai

The powder coating on both internal and external surfaces
Structure of SUPPON M JOINT

as well as bolts and caps improves corrosion, impact and

weather resistance of these joints.

c) Water Tightness
The push ring, stop ring and concentric packing ensure maximum water tightness of the joint thus

eliminating any chances of water leakage at the joints.

<SUPPON HP JOINT LINEUP>

SUPPON HP JOINTS are mechanical joints designed for HDPE pipes with superior features with more
advantages compared to the other joints on HDPE such as electro fusion, butt fusion and compression

joints.

B SUPPON HP-P B SUPPON HP-KS Il SUPPON HP-P (K type) B SUPPON HP-F
(Coupling for HDPE) (Reducer for HDPE) (Coupling for HDPE X DCIP) (Flange adapter for HDPE)

Wt @ Pt B

M SUPPON HP-B B SUPPON HP-T M SUPPON HP- with TF stand B SUPPON HP-CAPI
(Bend for HDPE) (Tee for HDPE) (Flange tee with base for HDPE) (Cap for HDPE)

Lol i

| M SUPPON HP-V l SUPPON HP-V Hl SUPPON HP-T-V
’ HDPE X PVC | (coupling for HDPE X PVC) (elbow for HDPE X PVC) (tee for HDPE X PVC)

o g S

Lineup of SUPPON HP JOINT

Only one joint
is enough to connect
between different

types of pipes.

a) Workability

This joint can easily slide onto the pipe without disassembling the unit, and can be installed in harsh
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b)

conditions such as in water logged areas, in rainy weather as well as in the presence of return water
that would be a hindrance when other methods are used. No curing time is required after installation.
Limited excavation is required in case of repair compared to other methods of joints on HDPE pipes.
Less time is spent installing HP series joints since only a torque wench is required for installation.
No specialized skills are required. Torque control is predesigned in the assembly which eliminates
torque monitoring during installation. Thrust blocks are not required on the joints hence reducing

construction costs.

Anti-Corrosion
The joints are coated with epoxy resin powder on both internal and external surfaces ensuring
improved corrosion, impact and weather resistance. This property reduces maintenance costs of

periodic replacements due to wear and tear by corrosion, impact and weather conditions.

Water Tightness
The design technology eliminates chances of water leakages. The rubber packing, push ring and

stop ring on this joint are designed to ensure water tightness in extreme conditions.

(4) Counterpart Organization

The counterpart organizations of this pilot survey are not fixed yet. However, the related organizations of

this pilot survey were as follows;

)

Ministry of Water, Sanitation and Irrigation (MWSI)

Water Services Regulatory Board (WSREB)

Water Service Providers Association (WASPA)

Chemususu Water and Sewerage Company Limited (CHEWASCO)

Eldoret Water and Sanitation Company Limited (ELDOWAS)

Gusii Water and Sanitation Company Limited (GWASCO)

Kericho Water and Sanitation Company Limited (KEWASCO)

Nol-Turesh Loitokitok Water and Sanitation Company Limited (NOLWASCO)

Target Area and Beneficiaries

Target area of this pilot survey were Makueni, Kajiado, Machakos, Baringo, Kisii, Nyamira, Kericho and

Uasin Gishu Counties.

(6) Duration

- June 2021 to September 2022.

(7) Survey Schedule

The team from Japan conducted the survey in Kenya during the following periods. However, a Kenyan

engineer employed by the team conducted the survey solely for the remaining period when the team from
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Japan were not in Kenya.

- 15t Survey in Kenya:November 5, 2021, to December 4, 2021 (30 days)
- 2" Survey in Kenya: 1 March 1, 2022, to March 19, 2022 (19 days)

3. ACHIEVEMENT OF THE SURVEY

3-1. Current Situation of Non-Revenue Water

The Government of the Republic of Kenya 60%
. « ” —o—\\ater Coverage 57%
(herein after called "GoK”) has a goal to supply = —e—Rate of NRW 550% 55% 59%
Z 55%
safe water to all the people in Kenya by 2030 as © 52% 55%
) o ) ) & . 53% 53% 53%
stated in “Kenya Vision 2030”. To achieve this g * [
©
goal, the GoK has allocated the huge amount of £ 450, o\, . e
8 46%\\42:&"_\42%\/
> 0,
budget for many water supply programs through § o 43% 139 St
%

“Third Medium Term Plan 2018-2022”. As a

result, the growth of water coverage by WSPs

2010/11
2011/12
2013/14
2014/15
2015/16
2016/17
2017/18
2018/19
2019/20

2012/13

Year

Source: WASREB “Impact Report”.

which was a stagnant untill 2017/18 was rapidly Water Coverage and Rate of NRW
increased after the adoption of this plan.

) i I I I I I I I
Isiolo [ I["m commercial Loss

Nanyuki
NRW is also a major challenge. However, the Nakuru Rural

Meanwhile, the GoK recognizes that high rate of

O Physical Loss
I I

national budget towards reduction of NRW is Embu

Murang’a South

Malindi
as the responsibility of the WSPs. Kakamega

minimal and the reduction of NRW is recognized

Consequently, the rate of NRW has continued to Thika

increase over the years despite the efforts by Fidoret — ——

. . 0% 10% 20% 30% 40% 50% 60% 70% 80%
WSPs to maintain the water supply systems. Rate of NRW

Source: WASREB “Non-Revenue Water Audit of WSPs”.
This current situation, whose objective is to Proportion of Commercial and Physical Losses

increase water production and to expand water supply areas has continued to record increase in NRW.
The strategy is therefore very inefficient and needs to be restructured in the entire water supply sector
eventually. According to the report of “Non-Revenue Water Audit of WSPs” published in 2018 by
WASRERB, the result shows that the physical losses accounts for more than half of all the causes of NRW.
This is because most of WSPs took over the aged water supply facilities and still use them without any
rehabilitation. Therefore, WSPs are faced with the daily critical = ;
challenges of necessary repair works of water leakages from the
water pipelines. This cost of repair works is well known to have
a direct impact on the revenues of WSPs.

3-2. Distribution of Water Leakage Points

&

According to the results of this survey, most of water leakages Water leakage between pipes
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along the water pipelines occur at the joints between pipes. In most cases the
pipe joints manufactured at a local factory known as “VJ Joints” are commonly
used to repair water leakages by WSPs. However, it is very difficult to install
a VJ Joint and eliminate leakage at the repair site due to the small contact area
between the gasket and the pipe surface. Also, there is a high likelihood of
slip between the VJ joint and the pipe in case of accidental drop during
installation and backfilling works because there is no anti-slip device on the VJ
Joint. A spot check from the plumbers of the various WSPs revealed that it is
necessary to repair the same leakage point several times when VJ joints are
used.

Therefore, in case WSPs can obtain suitable pipe joints in the Kenyan market
to be used for the repair works of water leakages, it would become easier to

repair the water leakages without any complicated workmanship and to stop the

water leakage in a single repair. Moreover, in case WSPs could stop water psg

leakage by only one repair work, NRW from the aged water pipeline shall be
decreased and the expansion of water supply areas may be promoted by the

current strategy without any concern on NRW.
3-3. Concern on the Plumbing Method of HDPE Pipes

HDPE pipes have been adopted for new water pipeline installation as a new
technology for several years, and butt fusion method is mainly used for
connecting larger diameter pipes. The butt fusion method directly connects
two HDPE pipes by melting the connecting faces by electric heating and by
pressure bonding the connecting faces. Therefore, it is necessary to prepare
a generator, heating machine, trimmer machine for connecting face and

hydraulic pressure bonding machine. Also, it is necessary to have high level of

workmanship and dry condition for the connection of HDPE pipes properly.

Worn out gasket due to
leaking water flow

i
Disconnection

of HDPE Pipes
by water pressure test

Otherwise, it may be

disconnected at the point of pipe connection during implementation of water pressure test and/or after the

commencement of water supply services.

3-4. Planning of JICA SDGs Business Verification Survey with the Private Sector (Pilot Project)

The team found the challenges of water supply sector in Kenya as above and has deemed to be able to

solve above challenges by using pipe joints of SKK. Therefore, the team has considered on the possibility

of implementation of the pilot project namely “JICA SDGs Business Verification Survey with the Private

Sector” to verify the efficiency of pipe joints of SKK to reduce and prevent NRW in Kenya.

The team already discussed with Kericho Water and Sanitation Company Limited (KEWASCO) on the

implementation of the pilot project during the periods of this pilot survey, and has further discussed with
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JICA on the planning of the pilot project as below;

Title: SDGs Business Verification Survey with the Private Sector for the Measures against Non-
Revenue Water of the Water Supply System by Utilizing Mechanical Joint Connections

Project Team: SK-Kawanishi Co., Ltd. and Kericho Water and Sanitation Co., Ltd.

Project Area: Water Supply Area by KEWASCO

Estimated Project Periods: from September 2022 to June 2024

Project Purpose:

1) To verify the effectivity of pipe joints of SKK against water leakage.

2) To contribute to the reduction of non-revenue water levels by using pipe joints of SKK.

Project Contents:

1) Supply of pipe joints of SKK, installation of inventory management system, and repair of water
leakages using pipe joints of SKK and SSK’s inventory management system.

2) Installation of new distribution pipeline in Ainamoi using pipe joints of SKK.

3) Conduct a study tour and seminar on this Verification Survey by inviting WSPs in Kenya.

4) Support of KEWASCO'’s construction management of the Project for Expansion of Belgut Water

Supply System and assist on formulation of small scheme water supply projects by other WSPs.

4. FUTURE PROSPECTS

(1) Impact and Effect on the Concerned Development Issues through Business Development of

the Product/Technology in the Surveyed Country

The team found the following challenges in the water supply sector through this survey.

Most of WSPs have a challenge of NRW at their water supply system and the main cause of NRW
is water leakage from the aging water pipelines. Therefore, they are faced with financial difficulties
which cannot enable them to recover the cost of water production due to the high levels of water
leakages.

It is necessary to rehabilitate their aging water supply system to solve this challenge. However,
the budgets of WSPs, county governments and GoK for the rehabilitation of aging water supply
systems are limited. In this situation, if WSPs will be able to obtain the best pipe joints to repair
the water leakages properly at the local market, many WSPs can repair the water leakages promptly
and continue using even the aging water supply system.

Meanwhile, the installations of HDPE pipes for new water pipeline have been rapidly dominated in
Kenya despite the fact that there are no suitable pipe joints for HDPE pipes. Currently the butt
fusion method is used for the connection between pipes, which requires many special equipment,
advanced workmanship, flat and wide working space and dry weather condition for the connection
works. These complex working conditions may lead to poor connections between HDPE pipes

hence resulting into increase of the water leakage in future.
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To solve above challenges, the team has concluded that the adoption of pipe joints of SKK is the best way.

Pipe joints of SKK apply not only to PVC pipes but also to HDPE pipes and other pipe materials .

Therefore, pipe joints of SKK will be used not only for the repair works of water leakage from aging water

pipelines but also for the new installation of water pipelines. From this view point, pipe joints of SKK will

contribute to reduction of the Non-Revenue Water by stopping and preventing the water leakage from

water pipelines.

(2) Lessons Learned and Recommendation through the Survey

The team found the following lessons and recommendation through this survey.

GoK has implemented new water supply project at the non-water supply area and water coverage
ratio is increasing. Meanwhile, NRW ratio is increasing in the existing water supply areas supplied
by aging water supply systems. This situation means that limited water resources are continuously
being wasted. Therefore, it is necessary to consider expansion of new water supply areas and at
the same time to repair and prevent the water leakage at the aging water supply systems.
However, it is impossible to address the issue of water leakages only by WSPs that run the aging
water supply systems now. To resolve this dilemma, the team recommends introducing pipe joints
of SKK for the easy repair and prevention of the water leakages from the aging water supply
systems. The team believes that this will finally reduce the budget for rehabilitation of aging water

supply systems.

ATTACHMENT: OUTLINE OF THE SURVEY
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