oI A N

LK EFFEERENRIETOD Y

=T REHERERE S

Frk22% 9 A
(20104F)

RILITBUE NE R 17 e
b 33k I 15 &B

IR &

JR

10-103




NI4T
FKiesRMEEEEDR®IETOD Y F
BT R MAETREE

¥R 224 9RA
(20104)

ILITBUR NEFR 7 DS
b Bk I 152 BB



Fr X

Ty~ A (HfE L7 1,424km*, A1 262 5 N) DKEFEEITY ¥ ~ A HIEF/KZEES (National
Water Commission : NWC) (2 X » TR SN TE Y, AR EIRMEREHAHIIME I Tn
HHDD, BIGAZ 7O L~V F AT 2 A B 2 O & BERE ) 1RV R
WTL, 2O, FKRGHEHOERS « MERFE B, FUKKEIDIE Uz i@ bl 223 KOs TR O E
BROKFEIZIN U M R B K E B EN 01T TE 579 Bl L~V COHEITRE 1M k|
MM E AL« i RS B H O 58 IZ NWC 12 & » TR ERFREICR > TWE LT,

ZOXEHIRWA S, 2004 4 11 A Vv~ A BEUFIEZ NWC OBLR S D72 912 B AREUFIC
AR ERHERFE B )R A BN & L8 1A 5 L. 2 a5 T JICA 1 2007 4 3 A 7>
AN 17 ey =7 MEBBLE L,

g, 7uv el PO TEIZDICHEZY ., TNETCOIFEFERICHT LML EITH 2 &%
HEE LT, IR TEEBIFEMEZ BARMOREEE L, ¥ v~ A IHIEEFRER & o HFEEE
(2R DT REREAm A A A S L E LT,

AR EET, FERAEORE - R E2IV D20 THY . EAKBEESHFEOAS KO
W1 dic> T, BMRFmIZIAKIERAEND Z L E2FES DT,

Kbz, RAEICZWH I E TR ETEWTZ RS R L TIHRSHEAERTH L L b, 9l
feEx —BO I XEEZBEWT 2KRETT,

Rk 22 429 A

IRSEATEOE N EBR 5 1848
weksmsrm e ) B



Fox
B %
TRV ey hPA LB
CaN

W75

T IRE R Al A A G AR AR 2R

BB R BRI A OB EL v 1
1T — 1 FAR T IRIE D BRAE o veveve ettt 1
1 — 2 FAREHURIE O H I overeereeeie oot 1
1 — 3 AFEETEEEEH A L 2N OB et 2
1 — 4 FETHEEEMIFIAT O H R voereeoe i 2
1 =5 FETHFEEMIIOD JTEE et 3
1 = 6 FHEETITIRL covererrer et e 4

WO OVl FOEEE IR T T A i 6
2 . N 6

D — 1 — 1 F AR e 6

D — 1 — 2 DA I e 6
D = | PP 6
2 -3 E/E% ..................................................................................................................................... 7
2 — 4 E T T P E A 10
D B H B e 13
D B T I T A et 14

%3 % gglzﬁﬁ S5IEHIZL éng,mﬁ%% ................................................................................................. 15

3—1 ‘t{(‘%‘lﬁ ............................................................................................................................... 15
3—9 ﬁ;ﬁ‘lﬁ ............................................................................................................................... 15
3—3 ’;jJ$‘|‘$ ............................................................................................................................... 16
3—4 A 7N N e 17
3 B B LI T e 17

A B B e e 19

A — 1 T RN 19
4 — 2 G IE B EEAM e vreeeenrreeo e 19



B—1—1 ZRY=l METETICIRD MR E T o 20

5—1—2 7vev=Z METRIZIY I AREI I 20
B 2 B e 20
8
1. Whaae gk (Minutes of Meeting) oo 23
1T — 1 ATREEI LA o B oo 24
1T — 2 PDIM2 (ANNEX=L)  coeeeeemennttaiii e 48
T — 3 PO2 (ANNEX-2)  coetteeettmttn ittt 51
1—4 ARAFMZEY ZE (ANNEX-3) 52
1 =5  AFBHEZHA U A R (ANNEX-A) oo 53
1 =6 HBEGHEA U R B (ANNEX-5) oo 54
1= 7 AARMBHEEFEEE (ANNEX-B) vt 55
1—=8 T ~ATMC/IP U AL (ANNEX-T) oo 56
1= O JEBIZEEIE (ANNEX-B) oo 57
1—10 A=+ FL—=F—=UZF (ANNEX-9) e, 59
1-11 7ey=2 FTERESNIZE~Y=2T7 /LU A F (ANNEX-10) 60
1 =12 FHEIZ U » B (ANNEX-LL) v, 61
. PDIMI2 (R 71
3. FEMI U w0 B (FH)  ceerreoeeie i 73
4. FEMH 27U w2 B (BE) o 81
B A U R AR U A N 91
B . B R [E] o ettt 92
7. BFEREEES (CC) 1T DB REE T LB LT = 8 U 157



RGLET A=Y

X
£—y A

NLLAF

RIey 4

—\(N—14

X

CNEIRIAS)ANE rvetcz @

X
wgrskogms om: @

KB =20 L



R— T HKGRE AINZ o - B UBIKIGEHE

TJL—bk - UNRN—FKSEE 072y FEKGHRE

BRFAEEZER (J0C) DH&RF vVES

I

m



W Fh JELEK R ol
AVP Assistant Vice President Rllfa#
C/P Counterpart T B —sN— |
EU European Union PR 2
GIS Geographical Information System HPLEHR > AT A
IDB Inter-American Development Bank KN BHFESRTT
JcC Joint Coordinating Committee BRFHEEZES
JM$ Jamaican Dollar Ux~AN R
MOH Ministry of Health rbEd
NRW Non Revenue Water K
NWC National Water Commission EFKEES
ODA Official Development Assistance BUR B %6 2 Bh
oJT On the Job Training W5 N T
0&M Operation and Maintenance T AR B
OUR Office of Utilities Regulation IN R SRR T
PDM Project Design Matrix Tzl T v Ry TR
P10J Planning Institute Of Jamaica ¥y~ A T T
PO Plan of Operation 2 S Jitn E
TOT Training of Trainers WHE RN
usD U.S. Dollar b %
WHO World Health Organization H SR R A
WQM Water Quality Management KB E
WSM Water Supply Management 7K 8 B
WTP Water Treatment Plant Gk




T IR AR LA R BRI

1 EZAOBE
R i B RIEA - LR Fs i A VR 7 2 D=
WU - KL BB - Bfiti )7 2 0= ) |

FrEE S« JICA HUERERES IS EREZEHR S (W H4e%E GHERES) : 315 4,000 5 H

N—7  BRETEPE R

7 MR |(R/D) : 2007 4F 3 H~2010 A 11|57 EAMRIERS « EZAKEZES

H AAMIE REEE - (Bk) =X « Yz — 2P ¥
4

1—1 BHOEREHME

Cx~AH (FfE 17 1,424km*, A 262 5 AN) OKEILY ¥~ A B [EFAKEES (National
Water Commission : NWC) |2 & » Ti#EE ST\ 5, NWC DOk E %1% 2,000 4 2 E C2E %2 )
P30, ZNENICHIEEERZRITER SN TWDH, HEOWMBEEFRERLTIT, TENn
DEREZ TN 4 HIXIZ 531, AKGESRHE (F/KIERR 1L 52 I ) Z#E L CTu\5, 2003 FBLIE T,
DX A B EAKEERRIT T1%ICEL TWDH, EREAKED 2 4 9,100 5 m*i2xt LT,
FERIA I K BT 35% D 145 100 HF mPic & EE - TV 5,

ZDOX IR D I, K - EFEH (Ministry of Water and Housing) (& 1999 4FlZ/KE 7 & —
B3k (Water Sector Policy) % 57 L. 2004 4E1013 2 OBGRIC S & TG & 1TENEHE ) 238E
L. KT AT DEMORME, KR OMREROWLE, =XV X =R om L, BEYT—
EADL, AMERR, WS AT LOFBEOHIEAZ LT TS, ZUHEKEOERICZSH -
V. NWC ZHEEEOAZR LT ONEOHEESH IFICL > T EKEEMEEDDL LD
2, BEDRILZD S LIZE L OMBRSEICEY A TV,

JICA (3 2004 4F 1 A6 2 Mk MERF E FLO B 2 NWC IZURIE L, A Lo/ R, A
AR 7 SRR S BRI S TV A b 00, B A X v 7O L~L, -, Zhkx
T 5 EEEHBRE OFBERENIIKAR L LTIERWZ ERHLNI o T2, D2, K
Gihiax OEGS « MEFFE L, FOKKEIZIS Uit e i KB TREOE B, KFFEIZS U=
B 722 RO K BRS8N AT DO T, BE L ~UL TORMTRE b . AM B RR « ik i
PRAKH O5RALIZ NWC O K E g EHIZ 72 > T\,

2004 4 11 H. ¥ ~A B BUFIE NWC OBLIRE D 72 012 B ARBURIC b K i 5 HE R & PLEE
JggfbAa B & Lo Hdfii 2 B35 L. Z4uZas2d T JICA 1 2006 4 10 A IZ FAijFH AR 2 Ik
i L72,2007 43 H 28 H. . Hiffith e =7 FoFEwIZBET 5 RID 2 B &b LTz,
Flo. ATVl e 1 AT—Y (200143 H~9 H)., % 2 A7 — (2008 4£ 1 A ~2010
1L A) WZTTTEML, 51 AT — IS THUEBRBIFEREE & O INE O EE O FLRE, HE % 5
fid D7D, 1y NEOKEGERE, WMAINEO BRI EED, FH2 AT —VTIEHE L AT —
CTEESNZREICE S E MBI A I L T\ D,

2009 /- 6 HICiEH M L B a—fa&NE S, IEEhoESICEbE I ey =2 b TH A
>+~ kU v Z A (Project Design Matrix : PDM) 1 ®kE (PDM2) ML S, BRFAKES
2 (Joint Coordinating Committee : JCC) THERIN TV 5,

ARl 2010 4F 11 Ho7 ey =7 METIZHIT, 2 E CTOWRENEFZFFM L. &0 4
MTrreyor NEEZERL, FELZHERT D2T-OICHERRES, SBORSE TR




V= bOBGEN TS 2 L2 BRI, #& T RrRE AR A S L7z,

1—2 WHBARSE

AT vy =y ME, HRGERHERE ORI OUE, KEEEOML, K OZh M
DWFEIHRLEZBL, Vv ~A U DO NWC BEDOHEKICER L8 2 HE - BO M H Tk d
LT E I,

(1) EA7EE
NWC (Z L 2K D'E - EOEHEMENRE D LD,

2 Ymv=7 FNHE
4 KRBT L EEETLE LT, NWC OKEFEIZFR D HESI 2
Tk b,

3

B &20mmizisn

(3) MR
0) 7uv=Z O, A 1y Ml IEBOFEMA RIS NS,
1) EEE - MERFEEORENGE SN D,
2) KEEBEIBLISND,
3) KEMEHE 2 U KGR ORMDB L ES NS,

(4) A GRS

H A - fepe N%E - 3 1% 4,000 T H
HZEIRE : 94
¥Af it 5.« 3,514 J5 4,000 MY
WMEBE= A : 16 4
o—H L3 X M 890 7 3,000 [

Cx~A T h o Z—R— NEUE 27 4
MRk - E X O B =
n—J b3 A A 513 159,000y~ A 4 - Kb

2 FHMEFHEROBE

FEE |H E AR W QICA EEEH HEME)
4 1] RO — (JICA HIERER BT ER TS HE 7 L — 7 BR B BRIk B)
SR 53 BT CEBA R MRS Su— s —F 2 VxS =T o

VYL E L R)

A | 2010 4E6 H 14 H~20104F 7 3 1 0 [EPARFRNE : & T HReEFAM

3 FHEEROBE

3—1 EHEDOHER

3—1—1 7my=s EEOERKE

BRI 1 T4 SO f vy NFKBIZEBWTERENKAEEREO KBLEG N5 (12
DT, AR ZIEE L CHEE DR T4 2 L1280, 2009 FRim T/ L—h « UN
— VKGO KB I 2007 HIT LR 3% HI S, v 7Ty REKGOKERIZFE T < 39%
Hik Sz Z &0 h, R LITER STV 5,

BIE 2 [xf my NEKIGICEWT LAERMOEKKERES 720525, Z2E LW



AE (BEEIL NTUL DL R CEEERIT 15 U E) &3 T 5 BIEMEOMRARE R A H 2 4E

2, EEIZOWTIE 80%LL L, FREERICONTIT100%EFTERTHZ &) ICHLT, &
FEIZOWTIE, WK O R —THKIGRRANR =y o« X0 KBICE W T HIEEOR

ERER D DD 2009 4EFTENEI 93.1% & 99.2% TH Y | 80%LL L&V 5 BAZILER
SN, —FH, BHXO 7L — K - UNR—EKIGE e 7Ty REKGOMEIZENZEN 54.0%
ET731%THY ., BIEIZEL TRV, ZOEREEEFKGIZBITSABONRT 5 —< R
KTICH D, FREERIZONTIEL, BEMEORARE LN H 2 HED 100%I12725 2 & & BIE
ELTWADA, 2009 FRFR T, 4 DOHKGTHOT L ER I N TR, F—7HKE T
DOHEEIL 68.3%, RILL A=y v a « X7 TiE 97.9%., ZL— b « U R—TI% 80.1%.
Dﬁva?i%4%f%éos% Bk S EHE B T A HE D BIMER A LETH 5 &
FIRFIZ, Bk - EROTH, ESMSF IS, U ED X ST, B 2 OFEMITIRE
énfméo

I3 [ ay NFKBIZEBWTZ RV —HEENFD T 5 1220 Tk, 2009 D
KAEPERAL Y 720 OFE TR (KWh/m®) 1%, 2007 4EH T, A — 7V kST 6.4%, v s
v R TO05%DHIEA A OND, TXAX—{HEORERm ELIZZ EnD, fHIE 3
LR STV 5D,

B A [(Fuy=s b)) B LIZEM A2 AW EiRER S H, KE, AKEM ISR S HE
T— ANEE, ERESIND] ITOWTIL, 2008 45 10 H X Y JICA HfFEF—20x, NWC 7
7 & —s3— | (Counterpart : C/P) & /1 L., iEliniER &8, KEEH L OKEHICET S
WHET v 77 AEFELTW5DH, WHEAZERIL, EMAFEE CPIZXL> TEREN TS, =
NETIZL OPHE T — AN EE S GEIRHERFEHE 8 o — X KEEH 7T a—2 KiEH 2
a—R) . 400 LRSI LTWD, HHE T —Z2DELBMAEKIZ O W THATIC BAEITRE
INTW oz, {FEIRE S LTHoRMThD LW TE 5720, 15 4 ORI
[S1AN

FEHE 5 INWC N TR G S N7 EiRfER A B, KB, ACGER IR D AHERERT O N 1220
TiX, ZAETIC 8 DDWE = —RITH T, 19 4 DOWFEGER (v A% —+ L —F—) 23
BEk SN TN D, WHEFRAOBEENZ DWW THEATNC BAREITHE S TW o 22y, iHE
EEETDHICHT > THORBOBAINBERINIZ L AW SN D720, S ORREILE
l/\

ED Xz, f5HE 1. 3, 4, 5 IBBOLRER I TS, —FH, 1B 2 ORRE LT
ﬁﬁﬁfiﬁmew_&&ionéﬁ\%%%5&&@&%@%%?%50:h%%%
BENHETH L, Yy PERTHEICEWT, Yo =27 FEEITIRIEERLTWD
ERIATZ LN TE S,

3—1—2 7Y NSy NOEKE

Q) 7Oy UL, P METRIZITIERK SN OO LT 5,
FEEE LLICBEA L TIE, 4 I TS 1By MFKRIGIZENT T3EREA] O~v=
2T DMERR S, £o, R—TWH KRG ZRLS 3 AFTONRA 0y MEFKGIZBWT A
WHYEE | O~==2 T AMMER SN T2, £72. 2SA 0 v MEKSERES 25502, T
K7mtvR) TEEGEEAN] DKEE] OMHENFER STz, L Lans, EEEOE



BN ERIC~Y =2 T AV EBVICEEN T D NIHOWTIL, FHliFEER 2 B2+ 5
B, T LH IR TERNoTZ, ~=a2 T VD - & o T EIEOMEF 72 I
N7V xy METHREE TIZERT 2 2 ERWIFESND, BE 1.2 (2B LTk, BiE
WZiX 4 AT A vy MEKFITE WL WK RE R 2R BRAE Lied o7
7o, FEMEEEITBRE L TWRY, L LR, MREHEESZMT2HEES L
T, AN T OMERFE BRAMNE B OB OB A A5 & BHIX, PEHLIX & ¢ 12 2007
DD 2009 F 2T T, M, BFEITE LB LTWD, itk v, THhfkae
BIXAMRAICE L T D LW TE 5, 8 1.3 ICB LTIk, EH 3 v X
DHEFFEHMIC I VBAEEBIN TS, —J, HKEEIREIC L2 B AL, £
%ﬁ<ﬁﬂéhé%mf%©\%%0@%E#%_H@%xftoﬁ@@kw@7¢
— DTHERFE BER 2MER L. AR IC T TG Th 5,

(20 7Ny b2, BEICHYREERERINTED, ETRHICITEICERENEHLS 725
ERIAEND,

FEEE 21 1250V, 4 DDA vy MFKGFIZEBWTY ¥ —7 A b EHFEERER
BRSNS FE i S lo, £ ORERIZE SO CTEREANCE LU CIIFEKBE LT LI =0 L
& & OBIRKIMAER S v, EHREACE L TH KRS FEKICH T 2 ol R AR
NHE S, TNETNOEMENIIEAESNL TWS, £/2, TOMEEEICEKLEA~
—a T ABNER ST, FO~= a2 T MIESWTELEADOHHMED 2008 4FI12 4 HFT
DA 1y MR TERLS IV, 27 4 ORB X LTc, 85I 2.2 120 T, KER
TENER L AL FHRAE L OKIGER A OR R IX“LabMIS" EFEIEN DT —F X— A
AT BN END —FH, kPO HHT—FX—RZHbATENTWD, SAf a2y K
WKGOKET — X T EICGEAS, £/, A=y va- Xy JL—Fh -1
N—=, 077y RO3IHKBTIEIGIS VAT AIZATENTWD, KEWRAE & KEEH
BT AHMEIZEm SN, CNET22LLADBMEEAL v 7, 28 4 ORI EILE 2 5%
LTS, BHMEZE L., 7 — % Oitekk OGREERFOEBEMEN R S 7z, FHIE 2.3
IZOWTIE, BENER B O 70 O KE MR 7L, METENGEY (B X OBEEER) |
HoKkGOEEE GRS E X OB ENEEE) | SURHREUG L GEIRE M OB ELEIRS) . #K
PRER B D72 OKERE T IEICET 2~=2 7 AR ER SN, ThE#EMELTZh
FCHWEHXAFT 13 4 OFKGEIRE & 40 4 OBEELRENHME 2% 072, 51T
SNA Ty NUSDOEKIGEIRE 2R E LIZHEN, 7Y =7 MET £ ToOHM P
MHERIC K > THIND TEILL > TWND,

(B) T U KNSy b 3DEMEITFMIFATERICENE VR D,

AR 3L IZOWTIE, A=V KG, v 7 Uy FEKGORKXIZEWNTRE SN
AKIEBHFEZEA T 52 & T, MBEKRKICEBWTEEN LT, A —7BKX TIX
R=TNA VXNV R TGO HR S 7T EBE 4 6003 RICHOTZ&ITk, R
7 ORERRRFI & 16%HIIKT 5 2 LA TE 2 Z LITINA, KRBT ICIE S < HAEFER O
FER, ENY = VAR TEOR T O 1 H Y2 @EEERE A 10 RE 25 8 KefHIZ
I L, R 7D 2N F—HE %2 20T 522 0N TE 7, v 70y FEAKX T



KEEfEAT & BUGRRNOFER, 3 BOR 7O 1 HY7) GEHEERER 4 66 FER 5 60
REIZHI L, R 7O x X —HE%E 9%IKKT 25 2 &N TE 7, FBIE 3.2 250
TiX, #Hizic, ~ T TEKK & X F— REUK X OZKGEHFHE 2 2010 4 3 HIZHKE S
NTze MELAKRIZOWTHREZ MG L, BT T VAL - fffr L7229 2T, NWC 2
TR E Ao TKEHFEAZRE Lz, TOMRKFR, BlKMKOME & LWER LD, =% /L
XF—HIZ BRE LI 3Ra 72 AR o 7 EIRE D R ST,

3— 2  FHmAE RO EK
(1) =4

Ty~ A OBATORMBERFETH D T8 3 > 2030 EZBA%EE ] (NDP) (2B
Tix, El, @E. KRS, AR, BEREA V7 T EERT D MNEEE S
TWb, KFaY=7 hME, NWC A% v 70N %EEIbT 52 &1k >T, NWC DA >~
T I NDOEERBEREEEMETHLOTHY, Vv~ DENBOR E DBEMERE W &
Wz 5,

NWC IZ¥ ¥ ~ A B DORRAKD 90% 2 ftta+ 28 TH VD | Figk OEEEH, KEE
HOAKEHFEICETLEZ oMk, 2% v 7 ORNRILICHT 25 =— X 3D TR, K
Tyl MIZO=—REZ25bDTH DD, #HigE=— XL OEAMEIZE N,

HARBAF O Y ¥ ~A 4 ODA BAH B WL, OEAKEDOILT - AMERK. @
Rfd - k., OBREL - i, @F ORI - KE - BIA%E, O45OFESSBHENRHRIT LN
TW5, K727 MIZDHIbOQQD N L BEAETHZ Lt AADEY L
DOEEYEIXFE Y,

UEDZ s, K7av=s MIBIRSIZBWTY v~ A DBUFOBUR, #isH D=
—XIZEHLTNDLDICMZ, BARBIFOXY ¥ ~A BB FEHZEEH LTS, L
Do T, ZEYMIT S NITEW,

(2) HE

TuYe s N ABEFETRHICITIIEERT S L RiIAEN D, Fio, HKGOEIRMERE
HOKBEEH, RMRKEREE VD 3o 7Y =2 FEEEIZ. WS NWC @k fit
MICRDIEBORBRERTLOTHY . »OTNETNOEREITH N 0D, Tad=
7 FEEOERICHEHRL TWD, e vy MAMYF., PDM2 (ZRR# S 7o A 44 130
TanTEh, BEEEEMEICLE,

HARNBMZE Vv~ A Bl CIP OREBEAHO CRIFTHY, T uy=y MNEEINHE
ICEMENT=Z &, CIP HHESMENRER. BHES LI, mikzd 7 ey b
TEENCHEH L, BICMho NWC A X v ZI2b 2RO O, Mz Gk SE L5 &8 T
WHZ &, Vv AMUAY v T EHEHR E L TER, BELIZZ ENRAARAEMED
ik, HEE NWC OZHBOMEICE LS5 Z LICBW CTEHEERKEZREZLTND 2
. TVl FNTO S S ERIMETRENL, BEOHFKESLT A%, B0 =— X
KIS LTZbDT, IR ThoToZ bR, Yav=7 NEEOERICER L7,

FREOBEHNS, A7a Y=l bOFHETE O EFHETE D,



(3) #h=Rik

AARANEMZIIIRETOT Yo7 MY Z8E CHAT - MO B RIS T
BY, DX~ A AMCIP DRZBEDEMED N7 5+ —~ L AT Z R LTS, K1
Y7 MZBWTIE, BARANFEMFII TR TEMEMFZ L LT, FBHARICEGDLE T Y
~A W EHMTHEND [y AR DIRIETH 7228, BARIZFEL WL HIH G E
FA—/LTCIP LEAEZIY G OFITLD | IFERR Ok, 2hRMEDHERIZE DT,

TuY s FARES LR - BREITEDIGBEE S, RE SN, FHESRATWS, —
HOBERIZOWTIIREOBRIENH VY | iz, BEKEFTOMSELH L8, Yav=7 b
WCREREEELHE X DHITIEEE > TR,

BRE R CAIHME IS LY vy~ A DR CIP X 12 4 TH D, AHMEXTEELY
IZFEHE S AL, IFIEREBPHEICH L TEWMEEZ R L TW5D, SINE 13K 2O R %
Ak, BRI TR <L AT T D H D R AR CE M BRIZ D W T b ARFRWHE TR, IR E
BICEDORBREAENL, MO NWC 2% v 712 h iz 5L H98 h1E L TWnW5,

C/P OELEIZBAL T, m ¥ =2 MEBNZ T HIZIX 5 ORET) Z A 2 72 ANH 73 38
EXINT, 72720, ZLOCPIIAFE¥(EEBLETa vy NEBIZHKETHRETHDLZ L
No, ey NOYMERIZEWTIX, WEFOMREIZET LI EMHIZE WD 7
—AbWRINT, Tz MEETIE, 2O L) RERSE I,

Fiz, Tevel MRBIIBBULRERINTEY, ELOBAL K LI RT7 4—~
VAT E WSS D,

FROBEHENS, KT V=7 FOMBERHITE N EFHMETE 5,

@4) A7k

EALEREIZDOWTIE 35 12 R B0 | ILWREETOZEDOEMITLT LHES TIER

WeEBEbNng, —FH., SNETITHIA LT TADA 37 b ELT, RO 2 SR

i,

e TuvVxzJ FOEBIZEY, TNETLT L H0ICITHIL TR Do 7o P il i [X
O NWC [H OB/ D | MO, EBRLOEE R REESND XL )
W27 o7,

e TVl FO—RELTZRXAFT—HEDONRILEZFEBLLT-Z L3, NWC NTO
[TV X —EHERER|] RO —KERoT, TuP=y FTE A vy MK
ICBWTENHEE EARBREI LN, 207 7 —FOffAmRB LN, ZERICH
HIh, o - TEHIATW D,

TVl MCEDYATADA R MIFFICBER STV,

(5) HLFEME
HAZFERMEIE, BOKm, fdfrm, ik - HEmCBOW T BERRSND L RAE
no—0, MBETRLERNZHLZ L6, BLTLLEERTIIHDICHERSNATND &
TR RV, BT, FENb e Y= OB REEEZRE LR EZRLT,

1) EURm
EWIEZEBAFEHE [Vision 2030) [ZHABND L HIC, Vv ~A BITBWT, KEHED

Vi



WA E WVEEE MG SNZBRAETH Y . KSFOBERN A% K E < fHif5
DA REMEIT IRV E WA D, L7edd > T, BUORIE TO B MFHERMEIIMHAR STV D &
TE %,

2) HifvmE
AK7aoxr7 MIH MLtNWC@ﬁWV&~N~F25y7@\7D9mﬂhﬁ%
il Uik Es - ., KEEH, KEHFEOKREICOWTENDZED, £ OHE

r7mY =l MET ’ﬁ% EIZIKJ\EEFF'%Z@?EEKL&:%%%%S%ﬁ’@b“(bw N 2 A ST A
R FIfMTeEBbisd, BARAFMZE O OEMBERITEIICEmS L, ZEALE
DALy ZIZBAED B b O - FREKELFHTE Db DL BORMEL TWD, £z,
NWC OBHEMEL, FIEIZ7 vy =7 MR VB, doE S, 19 4 OWHEFRRN A B KL
S, BEkSNle, TSk REHHEIZ X 2 AMBRIE O B L RIEITE O bt

—Ji, Tuv=xs MZJ:oT%ﬁbé%Lf:*%%ﬁ&i—%ﬁ%ﬁ%b\fﬁ—ﬁv\éi%ﬁ S, FTouE
EICHEREH SN TWD, TR Y= METHR GBI ZRHMERE TR S v,
B EE B LA 22 RTEIZ S E L e W E b D,

3) ARk - I mE

KA - HIEmICE LTI, PRIV E 2 —FARIC, B REMNEZHERT DO KEM
SEAEEEE LT HMBORLEZRES LTS, ZORSIC L, NWC Al ER
PRAKERFE AR ET D 72O OFMEEOMEMEZFRD . Zhu g TRk O R % B
ML ZATHD, BAERMICIE, ROFHEEZEDDIHETH D,

WM DMK~ XY ¥ —DA4LHE KEH~R Y vy — LBFRT 5,
B E LC KER= =7 AL, KEET VS - ST OEIZFE T
Do ZOXZUV=TIFKEHTM TR Y —O FIZEBIND,

WP H X T GEMS KEIET /LY 7 by =T ZFHET D,

WX OAERETMAZ B LT, =P =7 Y o 7ML 8 FlAKX & ORI 72
R Z5tE3 5,

NWC (X, AERHM A EEE S, BB Z AT 572 OISR Hl Em cotk®E
MLE L OB N D, BB ANMIHEREOTZO DO FHiE ZBEICBBLTEBY, Y=y
METETIZITEMTATELE L TWD,

fit 7. NWC TITHMEOMS 05 O B E R AR I FBHAORENLE L S 5%
OREENRE S 2, ZD XK H1T, NWC [ TFEMAICHMZ X ZET 2B E AT TS, Bl
R I TIER VWb OO, ik - HlIEm CO AN REMIER BT 5 2 ERMIfF T
%

4) ¥
MBS ToOBAREREMET, S0, Ml b B2z 525206, BYREESEE
I 29 A CHFICEERBERNTH S, NWC BEOMBRERE 2D L BEBFRH
TEAEEERFEZR EL TRV, 2008 4D KB L% b EENAITZ % Bl -
TV, ZOX 52 NWC OMBARIZTm Y =7 FO ALK EMEZHET S 5 2T

vii



REZBERTH D, PHEE MG L EEEFRT 22 PHRIINETHY | LIl
ROHMIZB L TH, NWC O FPEARENLEHKIGEDOIZROLIEBHELNLBR G H
D, INOAWRETIEECOFYTICLY Fud =y METHOME RGBT, 5K
MARETH DN E I DI ARBEATH 5,

NWC filix, m o= 7 MEB#GIC ol PR EZBER T 5EmMEZ R L, 2,
R — SRR O 7 7 4 T A XA EBORMERE T 0¥ =7 NOEE, sk
DEHPART 1Y =7 MEBRRGEASRIETHEEL R T 503, BURTIIMBER CTOH
SERE MRS SRR STV D SR E W,

3—3 %I:lnﬂﬂ
FEMFA AL, e Y =7 hOFEMGEA, BRE & OB WL OHIN T O &2 Bk
%\ HT@#FSER \—J%quo

1) Tmr=r NEE
TuY =z b BEOEREETEES TIEE AL OEE CRIFREREZRLTEDY,
BTRERICBWT Y e Yo7 PABEITERINSD DO LHIFFTE 5, vy =2 Ml
FERIC, SR EBVEREINDI OO LERIAEND, 2L, Yuvzo7 FEEOERE %
O DT, BRI DO E D Th LA 1y KGO KESELHEEST L —FD

BNPUETH D,

(2) 5 I H LM
5 B OBLENDIE, TuaY s b TN TR TR 1TEnb o
i END, T4 7 bl IZo0WTE, 7uv=7 MERTHEEUNTO AL BEDE
BLATREMEIZFAREIC TAHTE 2V, —H TCINE TICEDA 237 AR ER TV D,
TENEFEEME ) 22DV TIE, BORME CIEmst S v, Hffimm, Mk s B T b
YRREMRR SN TWD B S s 2, MEFBASLREEMET. NWC OBLE O E IR
DITEBICHEIEESN TV D L OB IREONR WV, AT, BEEEIZ o CE,

A LAY A AN

3—4 RBRE WCIctdg o470y MBI IEARNLHE. RE. BIE)
3—4—1 Zuv=l METETIZERY TN FH
(1) KEIZET D BAEDERK
7V%F-Uﬂ~&@m77yP@m%’%wT ﬁf B4 2% Bz R T 57
DI, EROBEHEITHOMLENH D, o, BEERICEHL UL, 7XTORA 2y b
@m%fﬁﬁ%ﬁéﬁwtw\@m%ﬁﬁﬁwﬁm%@%VH:yﬁ%ﬁio

(2) MR 22 FE O T
G5O O Lo ThIA A7 a~ N7 T 7 IEEREN, AX Yy TDML—=
TRRELTWNWEDT, 5% bk OIT 21T 2 MENRH D, £, HKBELE
FOIBTEA, KT ot AT S OIT Zifk LT\,

viii



(3) Y] pkht s B
G OB, SO AT N=YOESL GO, #Y) 8K 2T 5,

(4) KEHAEBICET 2 HERE DR
KIEBRAZFEZ vy~ A T E2TICH R LT 7=, NWC NIZHBEHZE 2R T 5,

(5) Fuv=r FREOERIZETIZE=4 Y T ITIEDRSE
TuYxs METHES. NWC BB IOb L TrFryx s MR a 2 E~EH
LT ez, KBEOSE, HEENOHHEZBELE=F Y 7 T HRIELH
ET D,

3—4—2 TnmTzs METHIZERYMHET & FIHE
(1) FTRERHFEORE
Tuvxel MEEREREICIERL T OO THROME. NWC FREIZH T 51 >
t/747y27b@%% Eh e NIERRYEIRZRET 5,

(2) WHEDHIEEAL, HkieH) 3 h
Tu Yy hORCRERIEL U TRENE 2 PR D 720, HHME 2k AOICE L.
=2V TTH70T T LEHEET D,

3—5 HI(HZITOP) A LBEHINMOELTOS ) FOFKIE - IR, EiE.
EEEHICSELLDLEM)
O Zuv=7 ML EINOUEN LT ORENROUFICTFE LI LT, HFOETF
N=yaUNEED, 7= MZBWTEY JWRREZHT Z LI2oRh o7,
@ MFELHO=—XTHET-HMELZIRET 27-0IIT, FEKE, £ a1 x 0 ME
SE I LMD S OFMFIRE N AIREIC R D & O fEEE KT PN LETH D,



Summary of Terminal Evaluation

1. Outline of the Project

Country: Jamaica Project Title : Capacity Building of Water Maintenance
in Jamaica

Sector : Water Resource Cooperation Scheme : Technical Cooperation Project

Division in Charge : Environmental|Total Cost (at the time of evaluation) : 340 million yen

Management Division 2, Environmental
Management Group, Global Environmental

Department
Period of((R/D).  March 2007 to|Partner Country’s Implementation Agency : National
Cooperation [November 2010 Water Commission (NWC)

Supporting Organization in Japan:
NJS Consultants Co., Ltd

1-1 Background of the Project
The Government of Jamaica has formulated a range of policies, strategies and action plans for the

overall water and water supply sector including “Water Sector Policy (2004)” and “Strategies and
Action Plan (2004)” in an attempt for:

1) All Citizens to have potable water by 2015

2) All major towns to have adequate sewerage services by 2020

The objectives to be achieved will relate to improvements in supply coverage, system reliability,
water quality, operational efficiency, customer service, capital project implementation environmental
compliance and financial performance.

The National Water Commission (hereinafter referred to as “NWC”) has been operating its water
supply systems in accordance with these policies, however, the technical levels of its staff remain
insufficient and capacity building of its staff is recognized as one of the most important issues to
overcome.

As a result, NWC requested assistance from the Government of Japan to strengthen the capacity of
water maintenance through technology transfer. In responding to this request, the Japan International
Cooperation Agency (hereinafter referred to as “JICA”) dispatched a pre-evaluation mission in
October 2006. It was agreed to execute the technical cooperation project “Capacity Building of Water
Maintenance (hereinafter referred to as “the Project”)” between JICA and the relevant authorities of
the Government of Jamaica in March 2007.

The Project is divided into two stages. Stage 1 (preparation period) carried out from March 2007 to
September 2007 in order to identify the detailed plan of the project framework, activities and target
areas. After stage 1, the framework was agreed by Jamaican and Japanese side. Stage 2
(implementation period), which started in January 2008, is to implement technical transfer based on
the agreed framework. It was planned to be implemented for three years to improve and strengthen
the capacity of staff for Operation and Maintenance (hereinafter referred to as “O&M”) of Water
Treatment Plants (hereinafter referred to as “WTPs”), Water Quality Management and Water Supply

Management.
Prior to the end of the Project in November 2010, a terminal evaluation was conducted to examine the



degree of achievement on a comprehensive level in the Project. The specific objectives of the
terminal evaluation are summarized in the next section.

1-2 Project Overview

The Project aims at enhancing the capacity of the NWC to provide quality and quantity of water
supply through an improvement of efficiency of O&M of WTPs, water quality management and water
supply management.

(1) Overall Goal
Reliability of NWC’s water supply is enhanced both in terms of quality and quantity.

(2) Project Purpose
The capacity of the NWC to provide quality and quantity of water supply is enhanced through

piloting at four water treatment plants.

(3) Outputs

0) The project framework, pilot areas and activities are specifically identified.

1) Efficiency of O&M is strengthened.

2) Water quality management is strengthened.

3) Efficiency of water supply is enhanced through applications of water supply management planning.

(4) Inputs  (at the time of evaluation)

Japanese Side:
Cost: 340 million yen in total
Experts: Nine(9) Experts in total
Provision of Equipment: 35 million Japanese Yen
Training of Panamanian Counterpart Personnel: Sixteen (16) counterpart personnels in total
Local Cost: 8.9 million yen in total

Jamaican Side:
Counterpart Personnel: Twenty-seven (27) counterpart personnels in total
Land, office space and necessary facilities for the Project’s head office
Local Cost: 5.1 million Jamaican dollar

2. Evaluation Team

Member |Leader: Keiko YAMAMOTO (Senior Consultant, JICA)

of Cooperation Planning: Yoshikazu TANIGUCHI (Environmental Management Division
Evaluatio |2, Environmental Management Group, Global Environment Department, JICA)

n Team |Evaluation Analysis: 1zumi SAKAYA (Senior Consultatnt, Global Gorup 21 Japan Ltd.)

Period 0f|14/6/2010-1/7/2010 Type of Evaluation : Terminal Evaluation
Evaluatio
n

3. Result of Evaluation

3-1 Achievement
(Achievement of the Project Purpose)

As seen below, the Indicators 1, 3, 4 and 5 have been achieved to a large extent while only Indicator
2 has not been achieved at the satisfactory level. Assessing the indictors overall, the Evaluation Team
judged that the Project Purpose would be mostly achieved at the time of completion of the Project in
November 2010.
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(Indicator 1)

By extending filtration time and minimizing water loss by filter washing, for the Great River and
the Logwood pilot WTPs, water loss was reduced by 35% and 39% respectively after December
2009, compared with the data in 2007. The indicator has been achieved.

(Indicator 2)

As for turbidity, the target was achieved in 2009 at the Hope and the Spanish Town WTPs with
frequency of 93.1% and 99.2% respectively, while at the Great River and the Logwood WTPs the
frequencies were 54.0% and 73.1% respectively. This was mainly due to deterioration in the
performances of filtration at the Great River and the Logwood.

As for residual chlorine, the target was not achieved in 2009 at all 4 pilot WTPs. The frequencies
were 68.3% at the Hope, 97.9% at the Spanish Town, 80.1% at the Great River and 63.4% at the
Logwood. Thus, the degree of achievement of the indicator is limited. In this regard, additional
training for water treatment plant operators is required and an improvement in the
equipment/instrument at these facilities should be addressed.

(Indicator 3)

Electricity consumption per water production (KWh/m3) decreased at the Hope and the Logwood
WTPs by 6.4% and 0.5% respectively. As energy efficiency improves, it is interpreted that the
indicator 3 has been achieved.

(Indicator 4)

Since October 2008, the JICA Expert Team has prepared training courses in the areas of O&M,
water quality and water supply management in conjunction with NWC C/P. Training materials were
prepared by JICA Experts and C/P. So far of a total 17 training courses (8 for O&M, 7 for water
quality and 2 for water supply management) around 400 trainees attended. Although specific target
was not set in advance, the number of courses and attendants seem to be sufficient for the output of
the activities.

(Indicator 5)

For 8 training courses, 19 master trainers have been registered so far (The detailed list of master
trainers is shown in Annex 9.). Although the specific target was not set previously, the number of
registered master trainers seems to be large enough to conduct training courses.

(Achievement of the Outputs)
(1) Judging from the results as below on indicators 1.1 to 1.3, which shows improvement, Output 1
will be achieved at the satisfactory level at the end of the Project.
(Indicator 1.1)

At all 4 pilot WTPs operation manuals for "chemical dosing" and "filter washing" were
prepared, while training for operators for "treatment process"”, "chemical dosing" and "water
quality" was carried out as seen in the Tables below. Whether actual operation is conducted in
accordance with manuals are not fully certain, according to the observation by the Evaluation Team.
Further strengthening of appropriate operation is expected.

(Indicator 1.2)
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Actually, there have been no full "plant down time" at 4 pilot WTPs therefore the targets were
not set. However, the records of 'service orders' which are the reporting format for the outsourcing
of maintenance services, there were significant decrease in both Eastern and Western Division in
2009, compared with 2007, in terms of the number of services, indicating improvement of
preventive maintenance in general.

(Indicator 1.3)

Daily inspections by plant operators are scheduled to be introduced shortly, for which 30
operators were trained. Regular maintenance is being conducted by maintenance sections in both
Eastern and Western Division. The templates for maintenance are being examined by the NWC
maintenance section for finalization.

(2) Judging from the results as below on indicators 2.1 to 2.3, to a large extent, has been fairly
achieved.

(Indicator 2.1)

At four pilot plants, jar test and chlorine demand tests were conducted. Based on the results, a
correlation between raw water turbidity and alum dose was determined. The Chemical Dosing
Manual was developed and training for chemical dosing was conducted utilizing the manual in
2008 at the four pilot plants; 27 staff members were trained.

As a result, application of optimum chemical dosage has been improved though there is still
room for further improvement.

(Indicator 2.2)

The results of the chemical and microbiological tests carried out by the laboratories were
recorded both in the “LabMIS” Database System and in existing spreadsheets. Water quality data
from the pilot plants was recorded both in the log sheets and in the GIS System (Spanish Town,
Great River and Logwood WTPs). Training for Water quality testing and management was
conducted, and 21 laboratory staff members, 28 operators were trained. Throughout the training,
the importance of recording data and record keeping were highlighted.

(Indicator 2.3)

The following materials were prepared for the training:

a. Water Quality Testing Procedures for Mobile Operators

b. Chlorination Training (for both operators and mobile operators)

c. Treatment plant operation (for both operators and mobile operators)
d. Sampling Procedures (for both operators and mobile operators)

e. Water Quality Testing Procedures for WTP operators.

13 operators at the other water treatment plants and 40 mobile operators have been trained in both
the Eastern and Western Division to date. More training for operators at the other water treatment
plants is scheduled for the rest of the Project period and will be conducted by the NWC Training
Department.

(3) Judging from the results as below on indicators 3.1 to 3.2, Output 3 has been highly achieved.
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(Indicator 3.1)
With the designed water supply management plan, efficiency of water supply was improved as
follows:
1) Water Supply Management Plan for the Hope System
A) The number of pumps in use at the Hope High Level pumps was reduced from 4 to 3,
saving about 16% of pump running time.
B) Operating time of the Beverly Hills pump was reduced from approximately 10 hours to 8
hours per day/all pumps, saving 20% of its daily energy use.
2) Water Supply Management Plan for the Logwood System
Operating time of the Logwood pumps was reduced from 66 hours to 60 hours per day/all
pumps, saving 9% of the daily energy use.

(Indicator 3.2)

Additionally, water supply management plans for the Hellshire system and the Minard system
were completed in March 2010. Hydraulic models and water supply management plans were
developed for the both systems. The taskforce team found some deficiencies in the systems and
sought to formulate a more effective pump operation schedule. After the analysis of models and
field tests, suggestions were made for energy reduction in a couple of pumps and cut down on
overflows at the tanks. The above activities were as a result of the initiative of NWC staff.

3-2 Summary of Evaluation Results
(1) Relevance

The Project is consistent with the policies of the Jamaican Government as well as needs of the
beneficiaries, and with the cooperation policy of the Japanese Government; hence it is clear that the
relevance of the Project is high.

1) Jamaican Policy
Under the Vision 2030 Jamaica National Development Plan (NDP), transportation,
telecommunications, water supply and sanitation are critical elements on the NDP strong
economic infrastructure. Specifically, the Project addresses capacity strengthening of NWC
staff which complements the NWC’s major capital investments in its infrastructure.
2) Needs of the beneficiaries.

The Project is completely relevant to the needs of the NWC, which supplies 90% of potable
water in Jamaica, as the NWC needs to enhance capacity of its staff that are responsible for
operation and maintenance of facilities, water quality management and water supply
management planning.

3) Japanese Policy

Japan's basic ODA policy for Jamaica sets 4 priority areas; 1) job creation and human
resources development, 2) health and sanitation, 3) environment protection and disaster
prevention, and 4) agriculture and fisheries, tourism, etc. The Project is relevant to 1), 2) and
3).

4) Japan’s Advantage

Japan has high level of skills and technologies in the water sector and JICA has abundant
experiences in assistance with other countries in the field.
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(2) Effectiveness
The effectiveness of the Project is high. The project purpose will be mostly achieved at the time of

completion as seen in 3-4, and it is confirmed that the Outputs of the Project have contributed to the
achievement of the Project Purpose as seen in 3-3. All the external assumptions stated in PDM2 to
achieve the Project Purpose have been maintained during the Project period.

All the following factors have promoted the achievement of the Project Purpose;

* Relation between Japanese Experts and Jamaican C/P was quite good and which facilitated
the smooth implementation of the project activities.

e C/P Training in Japan was effective. After they returned, the trainees’ skills’/knowledge were
applied to the Project activities and also transferred to other NWC staff contributing much to
the Project.

¢ Registered “master trainers”, the NWC’s in-house trainers, are one of the most important
benefits of the Project. They have played and will play a vital role in the transfer of
skills/knowledge from Japanese Experts to Jamaican staff and will result in identification of
more NWC staff being developed into master trainers.

¢ Various training activities under the Project have been effective reflecting practical needs of
the NWC staff.

On the other hand, some negative factors to hinder smooth implementation of the Projects were as
follows:

¢ As the NWC does not have a section or department which is solely responsible to formulate
water supply management plan, it was difficult to smoothly introduce activities on WSM
under the Project, though institutional arrangement is currently underway.

e Some of facilities at the pilot water treatment plants are old and inadequate, which has
impeded maximization of the Project effects.

(3) Efficiency
The Project is sufficiently efficient. Assessment of efficiency is as stated below.
1) Appropriateness of Input

The Japanese Experts have fully dedicated themselves to the Project transferring
skills/knowledge with which most of C/P is satisfied. While all Experts provided the services on
the “shuttle-type” visit basis, where they did not reside but visited Jamaica periodically as
scheduled, they had close contact through e-mail, etc. even when they were away.

Machinery and equipment provided for the Project, have been appropriately selected,
installed, operated and utilized. Although some cases of delay in installation and technical
troubles of the machinery and equipment were observed, they did not affect the Project to a large
extent.

Up to the time of the Terminal Evaluation, 12 Jamaican staff members participated in C/P
training courses in Japan, as mentioned in 3-1. The training was carried out as scheduled and
almost all of the participants show satisfaction with the training. The participants have been
transferring their experience that they acquired from the training in Japan, not only technical
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skills/knowledge but also mindset such as attitude to work/work ethics, to other NWC staff after
their return.

The allocation of C/P has been generally appropriate as their capability is good enough to
conduct activities. However, it appears that at the initial stage of the Project there was some
difficulty in adjustment of work load of C/P between their routine jobs and Project activities.

2) Achievement of Output
Most of outputs have been achieved through the Project. The degree of achievement of the outputs
is high enough in proportion to the Project inputs.

(4) Impact

Apart from the likeliness of achieving Overall Goal mentioned in 3-5, the following positive
impacts of the Project are observed. Unexpected negative impacts were hardly observed during the
evaluation.

e Communication and relations between Eastern and Western Division of the NWC have
become better and frequent through the Project activities, accelerating sharing information
and standardization of work formats.

¢ The findings of the Project were one of the reasons for the establishment of an Energy
Steering Committee in the NWC. The Project revealed reduction in electricity consumption
and savings in water losses at some of the Pilot Water Treatment Plants. The work
methodology/approach and findings of the Water Supply Management component of the
project is being used to advise and inform the Committee on how to achieve electricity
reduction and reduction in water losses.

(5) Sustainability
The sustainability of the Project is not totally secured because there are a number of factors which
may cause hindrance to continuity of the Project. The institutional support and financial resources
will be necessary to assure the sustainability. The following is assessment of sustainability by several
aspects
1) Policy Aspect
Because improvement in water supply remains high priority in Jamaica under the Vision
2030, it is unlikely there will be major changes in principal policy directions of the water sector.
2) Technical Aspect
Technically, C/P can more or less continue the Project activities including training on
operation and maintenance of WTPs, water quality management and water supply management
planning by themselves after the termination of the Project since most of C/P have become
capable through the Project and are confident about own capability. Technical transfer has been
appropriately conducted and training system of the NWC has been improved by the Project. With
more than 40 Master Trainers, internal training system is geared for sustainable human resource
development of the NWC.
As for physical facilities, with a few exceptions, equipment and machinery provided by the
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Project are being actively utilized and well maintained. However, it will depend on budget
allocation whether the maintenance of the equipment will be properly made in the future as well.
3) Institutional Aspect

In responding to the recommendation of the Mid-term Review of the Project, the NWC has
recognized the need for a Centralized Unit/Department for a Water Supply Management from
which a ‘structured” WSM Plan can be developed for the NWC. To this end, the NWC has
commenced the strengthening of the Divisional Units by:

- Changing of the names of the two Divisional NRW Managers to Water Supply Manager.
- Commencing the process of employment of a Water Distribution Engineer with specific expertise
and responsibility in Hydraulic Modeling and Analysis. This person will be employed to the WSM

Department and will report to the Department’s manager.

- Procurement of water GEMS hydraulic Model software for two Divisional Water Supply

Management Units.

- Planning to have an organic link/synergy between the Engineering Department and the eight
Operational Areas via the two Divisional Water Supply Management Units.

The institutional arrangement is critical to the sustainability and function of the WSM unit, the
NWC has conducted interviews for the personnel and an appointment will be made prior to the
completion of the project in November 2010.

4) Financial Aspect

Financial aspect may be the most crucial factor to determine overall sustainability of the Project
activities. For the past several years the NWC has been making operational loss. Even after an
increase of the water charge in 2008, the operational revenue has not exceeded operational
expenditure. In this sense the financial condition of the NWC is not fully secure in the future,
although the NWC demonstrates strong commitment to the Project activities after the termination.
A number of major Development Projects, financed by international and/or private financial
institutions, would have some positive effects on continuity of the Project activities by improving
some facilities.

3-3 Conclusion
The Team came to the following conclusion through the field survey of the Project, discussion

among the members of the Team and exchange of views and opinions with concerned parties.
3-3-1 Achievement of the Project
It is expected that the Project Purpose will be achieved at the project completion as most of the
performance indicators already shown positive results. The Project Outputs are also likely to be
fulfilled as planned with satisfactory performance. Meanwhile, the Evaluation Team found that
some more efforts are required to improve water quality at pilot plants, which was one of the
indicators to measure the achievement of the Project Purpose.

3-3-2 Evaluation by Five Criteria
From the viewpoint of five evaluation criteria, the Project has achieved fairly high “relevance”,
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“effectiveness” and “efficiency”.

As for “impact”, it is not clear that Overall Goal would be achieved after a few years of the
termination of the Project, meanwhile a number of positive impacts were observed.

It is observed that whereas policy sustainability is secured and technical aspect and institutional
aspect of the sustainability are to a fair extent secured, financial sustainability is not fully
guaranteed at the moment considering the NWC'’s financial position. In total, the “sustainability” of
the Project is not sufficiently high.

3-4 Recommendations
3-4-1 Issue to be undertaken before the completion of the project

The project has attained a lot of good achievements on the activities and produced tangible results as
mentioned in the preceding chapters. However, there are still a few things to be completed by the end
of November 2010 when the Project is scheduled to be concluded. These are the followings:

(1) Achievement of water quality targets

1) Over 80% of treated water samples taken at 2 pilot treatment plants, Great River and
Logwood, which are tested by NWC Lab will achieve the concentration of below one NTU as
turbidity a year by improving some facilities function.

2) 100% of treated water samples taken at 4 pilot treatment plants which are tested by NWC
Lab will achieve the concentration of more than 1.5 mg per liter as residual chlorine a year
by strengthening operator’s capacity through the training.

(2) Continuous training for ensuring the staff capacities developed by the Project
1) On the job training on control of the ion-chromatograph for Lab staff members
2) On the job training on the chemical dosing and treatment process for operators
(3) Appropriate maintenance for equipment provided by the Project and method of spare- parts
procurement. Especially regarding ion-chromatograph, it is required to build up the
relationship between NWC Lab and the institutes or universities using ion-chromatograph for
exchanging the technology and information.
(4) Immediate set up of Water Supply Management Unit for dissemination of the proper water
supply management nationwide.
(5) Establishment of monitoring method for sustaining and disseminating the project results such
as reduction of water loss, production of desirable water, reduction of energy consumption and
etc.

3-4-2 Issues to be undertaken after the completion of the Project
For further development of NWC'’s capacity, the following things should be conducted by NWC
making best use of the knowledge and technique gained through the Project.
(1) Formulation of the medium-long term management plan and ensuring the budget for;
1) Dissemination of effects of the Project to all over the country
2) Support to and acceleration of the above by introducing incentive system or mechanism to
staff members of the NWC.
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(2) To ensure the sustainability and institutionalization of the project activities in the NWC, the
training of staff will require a “structured program” for continuous training and monitoring.

3-5 Lessons Learned
(1) Technical improvement by this project contributed to improve a business efficiency of NWC.

It motivated NWC to produce a better output in the project.
(2) It is required to dispatch experts not only from consulting firms but also local authorities,
other private companies, etc for satisfying NWC’s needs.
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1. H&EEEEE Minutes of Meeting)

MINUTES OF MEETING
BETWEEN
JAPAN INTERNATIONAL COOPERATION AGENCY
AND
THE AUTHORITIES CONCERNED OF THE GOVERNMENT OF JAMAICA
ON THE TERMINAL EVALUATION
OF JAPANESE TECHNICAL COOPERATION PROJECT
FOR CAPACITY BUILDING OF WATER MAINTENANCE IN JAMAICA

The Japanese Terminal Evaluation Team (hereinafter referred to as “the Team”), organized by Japan
International Cooperation Agency (hereinafter referred to as “JICA™) visited Jamaica from June 14 to
June 29, 2010, for the purpose of conducting the joint terminal evaluation on the Project for Capacity
Building of Water Maintenance in Jamaica (hereinafter referred to as “the Project™).

During its stay in Jamaica, the Team jointly monitored and evaluated the Project with the Jamaican
Terminal Evaluation Team members and had a series of discussions and exchanged views with the
officials of the Jamaican Authorities concerned.

As a result of discussions, both parties agreed on the matters referred to in the attached Terminal
Evaluation Report.

Kingston, June 28", 2010

e #
Ms.Jeeko YAMAMOTO "M Genefa HIBBERT
Leader Permanent Secretary
Japanese Terminal Evaluation Team Ministry of Water and Housing

Japan International Cooperation Agency

Witnessed by Witnessed by

o, P
m ((Q/U\,m/p\ & f‘” ;ﬂ

Ms. Pauline MORRISON o %m‘f G. HUNTER
Manager, Bilateral Programme President

Planning Institute of Jamaica (PIOJ) National Water Commission (NWC)
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ATTACHMENT

JOINT TERMINAL EVALUATION REPORT
ON
PROJECT FOR CAPACITY BUILDING OF WATER MAINTENANCE IN
JAMAICA

Kingston, 28" June 2010

_24_



TABLE OF CONTENTS

Abbreviations

1. OUTLINE OF THE EVALUATION STUDY

1-1 Background of the Evaluation Study

1-2 Objectives of the Evaluation Study

1-3 Members of the Joint Evaluation Study Team
1-4 Schedule of the Evaluation Study

1-5 Methodology of Evaluation

2. OUTLINES OF THE PROJECT
2-1 Narrative Summery of PDM2
2-2 Plan of Operation

3. PROJECT PERFORMANCE AND IMPLEMENTATION PROCESS
3-1 Inputs
3-1-1 Japanese Side
3-1-2 Jamaican Side
3-2 Activity
3-3 Outputs
3-4 Project Purpose
3-5 Overall Goals
3-6 Implementation Process

4. RESULTS OF EVALUATION BY FIVE CRITERIA
4-1 Relevance

4-2 Effectiveness

4-3 Efficiency

4-4 Impact

4-5 Sustainability

5. CONCLUSION
5-1 Achievement of the Project
5-2 Evaluation by Five Criteria

6. RECOMMENDATIONS AND LESSONS LEARNED

6-1. Recommendations

6-1-1. Issues to be undertaken before the Completion of the Project
6-1-2. Issues to be undertaken after the Completion of the Project

_25_




ANNEXES

. Project Design Matrix (PDM2)

Plan of Operation (PO2)

List of the Japanese Experts

List of Counterpart Trained in Japan

List of the Provided Equipment

Local Costs by the Japanese Side

List of the Jamaican Counterpart Personnel
Achievements of Activities

List of Master Trainers

10 List of Manuals developed by the Project
11. Evaluation Grid

CONOO A WN -

— 26—



AVP
Cc/P
IDB
EU
GIS
JICA
JMS
MOH
NRW
NwWC
ODA
oJT
O&M
OUR
PDM
PIOJ
PO
TOT
usb
WHO
wWQM
WSM
WTP

Abbreviations

Assistant Vice President
Counterpart
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1. Outline of the Evaluation Study

1-1 Background of the Evaluation Study

The Government of Jamaica has formulated a range of policies, strategies and action plans for the
overall water and water supply sector including “Water Sector Policy (2004)” and “Strategies and
Action Plan (2004)” in an attempt for:

1) All Citizens to have potable water by 2015
2) All major towns to have adequate sewerage services by 2020

The objectives to be achieved will relate to improvements in supply coverage, system reliability,
water quality, operational efficiency, customer service, capital project implementation environmental
compliance and financial performance.

The National Water Commission (hereinafter referred to as “NWC”) has been operating its water
supply systems in accordance with these policies, however, the technical levels of its staff remain
insufficient and capacity building of its staff is recognized as one of the most important issues fo
overcome.

As a result, NWC requested assistance from the Government of Japan to strengthen the capacity of
water maintenance through technology transfer. In responding to this request, the Japan International
Cooperation Agency (hereinafter referred to as "“JICA”) dispaiched a pre-evaluation mission in
October 2006. It was agreed to execute the technical cooperation project “Capacity Building of Water
Maintenance (hereinafter referred to as “the Project”)” between JICA and the relevant authorities of
the Government of Jamaica in March 2007.

The Project is divided into two stages. Stage 1 (preparation period) carried out from March 2007 to
September 2007 in order to identify the detailed plan of the project framework, activities and target
areas. After stage 1, the framework was agreed by Jamaican and Japanese side. Stage 2
(implementation period), which started in January 2008, is to implement technical transfer based on
the agreed framework. It was planned to be implemented for three years to improve and strengthen
the capacity of staff for Operation and Maintenance (hereinafter referred to as “O&M”") of Water
Treatment Plants (hereinafter referred to as "WTPs”), Water Quality Management and Water Supply
Management.

Prior to the end of the Project in November 2010, a terminal evaluation was conducted to examine
the degree of achievement on a comprehensive level in the Project. The specific objectives of the
terminal evaluation are summarized in the next section.

1-2 Objectives of the Evaluation Study

The specific objectives of the terminal evaluation are outlined as follows:

(1) To review the progress of the Project and evaluate the achievement in accordance with the five
evaluation criteria (Relevance, Effectiveness, Efficiency, Impact and Sustainability)

(2) To identify the factors to promotefimpede the effects

(3) To consider the necessary actions o be taken before/after the end of the Project, and make
recommendations for the Project

(4) To summarize the result of the study in a joint evaluation report (JER)

1-3 Members of the Joint Evaluation Study Team

The evaluation and the recommendation of the Project were made by the following members of the
Joint Evaluation Study Team (hereinafter referred to as “the Team”).
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[Jamalcan Slde]

‘ oo Name Job itle - : i ~.Ocoupation

Mr Garth Jackson Team Member Semor Project Manager, NWC

Ms. Pauline Adams-Russell Team Member Area Manager, St. Catherine, NWC

Ms. La'Toya Jackson-Morgan | Team Member Systems Planning Engineer, NWC

[Japanese Side]
: -Name , . Job title i Occupa’uon

Ms. Kenko YAMAMOTO Leader SemorAdwsor JICA

Mr. Yoshikazu TANIGUCHI Cooperation Program  Officer,  Environmental
Planning Management Division i, Global

Environmental Department, JICA

Mr. izumi SAKAYA Evaluation and | Senior Consultatnt, Global Gorup 21

Analysis Japan Lid.

1-4 Schedule of the Evaluation Study

Date Mr. SAKAYA Ms. YAMAMOTO Mr. TANIGUCHI
14-Jun | Mon | Dep. from Narita
Arr. at Kingston
15-Jun | Tue | 9:00 Meeting at JICA Office
13:00-15:00 Meting with Joint
Evaluation Members of NWC
16-Jun | Wed | 9:00-17:00 Interview to NWC Staffs
17-Jdun | Thu | 9:00-16:00 Interview to NWC Staffs

18- Jun Fri

9:00-15:00 Interview to NVVC Staffs
D kafArrangement ‘ o

. | Dep. from Narita
| Arr. at Kingston

9: 00 O 45 Courtesy Call on the Ofﬁces of the NWC President
10:00-11:00 Courtesy Call on the Ministry of Water & Housing
11:20-11:40 Meeting at JICA Office

12:00-13:00 Progress Meeting with Joint Evaluation Members of NWC

14:00- Move to Montego Bay 14:00- Visit and interview at Hope WTP

22-Jun | Tue

9:00-15:00 Interview to NWC Staffs 10:00-11:00 Visit and interview at
Spanish Town WTP
11:00- Move to Montego Bay

15:00-16:00 Visit and interview at Great River WTP

23-Jun | Wed

9:00-11:30 Interview to NWC Staffs
14:00-15:00 Visit and interview at Log Wood WTP

24-Jun | Thu

AM: Move to Kingston
PM: Preparation of Joint Evaluation Report

25-dun | Fri

AM: Preparation of Joint Evaluation Report

26-dun | §

14:00-17:00 D:scussuon Wlth Jomt Evaluatlon Members
Arrangement L ~

‘Arrangement

28-Jun | Mon |

o: 00- 10:30 Dlscusswn w1th Jomt Evalua’uon Members
10:30-12:00 Joint Coordinating Commitiee
14:00-15:00 Signing of M/M

16:00-17:00 Report to Embassy of Japan

29-Jun | Tue

Dep. from Kingston

30-Jun | Wed

1-dul | Thu

Arr. at Narita
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1-5 Methodology of Evaluation
1-5-1 Evaluation Procedure

The Team conducted surveys by questionnaires and interviewed the counterpart personnel (herein
after referred to as “C/Ps”) and the Japanese experts as well as those officials concerned with the
Project. The Team also made the visit to the project site. The Team analyzed and evaluated the
Project from the viewpoints of evaluation criteria according to the method of Project Cycle
Management (PCM).

1-5-2 ltems of Analysis

(1) Achievement of the Project

Achievement of the Project was measured in terms of Inputs, Outputs, and Project Purpose in
comparison with the Objectively Verifiable Indicators of the PDM (PDM2) developed in the Mid-Term
Evaluation in June 2009 as well as the plan delineated in the R/D.

(2) Implementation Process

Implementation process of the Project was also reviewed from the various viewpoints, such as
technical transfer, communications among stakeholders, and monitoring process, to see if the Project
has been managed properly as well as to identify obstacles and/or facilitating factors that have
affected the implementation process.

(3) Evaluation based on the Five Evaluation Criteria
The Evaluation Team aiso assessed the Project from the viewpoint of following five evaluation
criteria.

1) Relevance:
The extent to which the Project Purpose and Overall Goal are consistent with the government
development policy of Jamaica as well as the development assistant policy of Japan, and needs of
beneficiaries.

2) Effectiveness:
The extent to which the Project has achieved its purpose, clarifying the relationship between the
Project Purpose and Oufputs.

3) Efficiency:

The extent to how economically resources/inputs (funds, expertise, time, efc.) are converted to
results/output with particular focus on the relationship between inputs and outputs in terms of
timing, quantity and quality.

4) Impact:

Project effect on the surrounding environment in terms of technical, socio-economic, cultural,
institutional and environmental factors. Project impacts are to be viewed from cross-cutting aspects
according to positive or negative effects.

5) Sustainability

Sustainability of the Project is assessed from the standpoint of organizational, financial and
technical aspects, by examining the extent to what the achievements of the Project will be
sustained or expanded after the assistance is completed.
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2. Outlines of the Project

The expected Overall Goal, Project Purpose and Outputs written in the current PDM 2(shown in
Annex1) are as follows:

2-1. Narrative Summery of PDM2

Overall Goal
Reliability of NWC’s water supply is enhanced both in terms of quality and quantity.

Project Purpose
Capacity of NWC to provide quality and quantity of water supply is enhanced through piloting at four
water treatment plants.

Qutputs

0. The project framework, pilot areas and activities are specifically identified.

1. Efficiency of O&M is strengthened.

2. Water quality management is strengthened.

3, Efficiency of water supply is enhanced through applications of water supply management planning.

Activities

Activities for Qutput 0 '

0-1 Identify the current challenges of O&M system at the NWC and the capacity of O&M staff, and
select the pilot WTPs

0-2 Identify the challenges of water quality control at Laboratories and WTPs and the capacity of lab
staff and staff at WTPs, and select the pilot WTPs

0-3 Grasp the contents of NRW activities supported by other institutions clearly, identify the capacity
of the staff related to NRW, and select pilot areas for NRW OJT

0-4 Prepare the draft PDM1 and the draft PO1 based on the activities 0-1, 0-2, 0-3

0-5 Develop the checklists for capacity assessment of counterparts

0-6 Develop the checklists for capacity assessment of the target departments and sections

Aclivities for Output 1 :

1-1 Organize task force consisting of Technical Service Department (Maintenance Section), Water
Production Section (responsible for pilot WTP) and operators of pilot WTPs.

1-2 Prepare manuals for dismantle, assembly and repair works at the workshop and machine shop,
and manuals for on-site repair works.

1-3 Make suggestions for improvement on inventory ledger for parts.

1-4 For computerized data management of WTP revise formats of daily and regular inspection sheets
and develop work flow processes of repair request and repair completion.

1-5 Prepare a list and specifications of equipments and drawings (arrangements and dimension of
the facilities, flow diagram, and wiring, etc.) in the pilot WTPs.

1-6 Compile and input the basic data of pilot WTPs to the computerized database of pilot WTPs.

1-7 Conduct seminars to counterparts related. (Information sharing, emergency measurement, etc)
1-8 Prepare operational manuals and standard operation procedures for pilot WTPs.

1-9 Evaluate the current condition of facilities and equipments in pilot WTPs.

1-10 Conduct training for other WTPs,

Activities for Output 2

2-1 Organize task force consisting of Quality Assurance Department and Water Production Section
including Manager and Team Leader (responsible for pilot WTP).

2-2 Revise the internal water quality testing procedure.

2-3 Revise the drinking water quality database.

2-4 Strengthen the chemical water quality monitoring.

2-5 Conduct seminars on water quality testing, quality assurance and quality control procedures for
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the laboratory staff in both divisions.

2-6 Conduct jar testing and chiorine demand (consumption) testing of the raw water of pilot WTPs,
2-7 Develop the chemical dosage manual based on the results of activity 2-6.

2-8 Prepare water quality testing manuals for WTP operators and mobile operators.

2-9 Procure necessary equipment for water quality testing of the pilot WTPs.

2-10 Improve record keeping and inspection of water quality data in pilot WTP.

2-11 Strengthen existing training course on water quality based on activity 2-7 to 2-10.

2-12 Conduct seminars on water quality testing for WTP operators, mobile operators and sample
takers based on activity 2-11.

2-13 Conduct training on water quality management at the pilot WTPs based on activity 2-11.

2-14 Revise the training course on water quality based on the results of 2-12 and 2-13.

Activities for Output 3

3-1 Conduct hydraulic analysis of the service areas from Hope WTP and Logwood WTP.

3-2 Design water supply management plan of the service areas from Hope WTP and Logwood WTP,
3-3 Examine the water supply management plan using existing facilities and develop the hydraulic
manuals.

3-4 Select other service areas to design water supply management plan.

3-5 Design water supply management plan for the other service areas.

2-2. Plan of Operation
The PO2 is shown in Annex 2.

32




3. Project Performance and Implementation Process

3-1 Inputs
Inputs to the Project since its inception in March 2007 {ill May 2009 is as follows;

3-1-1 Japanese Side

Most of the inputs from the Japanese side, such as dispaich of experts, training of C/Ps and iocal
cost support, provision of equipment, are executed as planned.

(1) Dispatch of Japanese experts

A total 9 short-term experts in 9 areas of expertise were assigned since the inception of the Stage 1
of the Project for a total of 80.28 months as of May 2010. The detailed list of Japanese experts is
shown in Annex 3.

(2) Counterpart trainings
A total of 16 NWC staff members were accepted to be trained under the Counterpart Training
Scheme in Japan. The detailed list of training in Japan is shown in Annex 4.

(3) Provision of Equipment

Machinery and equipment in total valued at 35million Japanese yen were provided for the project
activities by the end of May 2010. The detailed list of equipments procured and provided is shown in
Annex 5.

(4) Operational Expenses
As of May 2010, a total of 8,903,000 yen was allocated for the local cost of the project by the
Japanese side. The details of the local cost are shown in Annex 8.

3-1-2 Jamaican Side

(1) Appointment of Counterpart Personnel
Atotal of 27 personnel were assigned as the counterparts of the Project by the Jamaican side. The
list of the counterpart personnel as of May 2010 is attached as Annex 7.

(2) Provision of Facilities for Project Operations
The NWC secured office space with sufficient space at the Eastern and Western Divisiona!l Offices
for the Japanese Experts.

(3) Cost-Sharing of Operational Expenses

Operational cost-sharing with the Jamaican side has been promoted since the beginning of the
Project. The NWC has made specific provision in its annual Budget of Expenditure for the Project.
The total expenditure on the project “operational cost” to 15" June, 2010 was 5,139,519.94 Jamaican
dollars.

it should be noted, however, this includes only operational costs incurred at the Corporate Office of
NWC and not all other costs incurred at the Divisional Offices.

3-2 Activity

The Team confirmed that the Project has mosily fulfilled the activities along with the plan stated
in the PDM2 and PO2 as shown in Annex 8. Although some activities experienced delays, all of them
are scheduled to be accomplished before the end of the Project.




3-3 Output
The Team confirmed that the Project has fulfilled the following output along with the plan stated
in the M/M, PDM and PO. The degrees of fulfillment are shown under each output'.

Output 1: Efficiency of O&M is strengthened.

Indlcators

1 1 Operatlon of the 4 pilot treatment plants is conducted in accordance thh deve!oped manual
and standard operation procedures.

1.2 Plant down time specific to 'breakdown maintenance' is shortened for each 4 pilot treatment
plants.

1.3 Daily and regular inspections/maintenance are conducted and reported in standardized

template both in Eastern and Western Divisions.

{indicator 1.1)

At all 4 pilot WTPs operation manuals for "chemical dosing” and "filter washing" were prepared,
while training for operators for "treatment process", "chemical dosing" and "water quality" was
carried out as seen in the Tables below. Whether actual operation is conducted in accordance with
manuals are not fully certain, according to the observation by the Evaluation Team. Further
strengthening of appropriate operation is expected.

Table 3. 1 Manuals Prepared for Plﬁot WTPs

Pilot WIPs | Chemical Dosing | =~ Filter Washing
Hope Available -
Spanish Town Available Available
Great River Available Available
Logwood Available Available

Table 3.2 Number of Tramed Pilot WTP ()perators

o Pilot WT Treatment Process Chemlcal Dosmg Water Quahty
Hope 8 9 11
Spanish Town 9 9 7
Great River 6 5 5
Logwood 5 5 6

(indicator 1.2)
Actually, there have been no full "plant down time" at 4 pilot WTPs therefore the targets were

' Besides Outputs 1 to 3, the PDM includes Output 0 "The project framework, pilot areas and
activities are specifically identified."” This was completed at the Stage 1 of the Project by the end of
2007 where mainly preparatory study was made for the Stage 2.
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not set. However, the records of 'service orders’ which are the reporting format for the outsourcing
of maintenance services, there were significant decrease in both Eastern and Western Division in
2009, compared with 2007, in terms of the number of services, indicating improvement of
preventive maintenance in general.

Table 3.3 Number/Amount of Servxce Orders _

. Eastem : Westem :
e Noo Amount st Ney Amount . -
2007 1,071 J$ 64,452,364 1,124 J$ 82,286, 882
2009 858 J$ 58,064,992 712 J$ 51,976,684

(Indicator 1.3)

Daily inspections by plant operators are scheduled to be introduced shortly, for which 30
operators were trained. Regular maintenance is being conducted by maintenance sections in both
Eastern and Western Division. The templates for maintenance are being examined by the NWC

maintenance section for finalization.

Table 3 4 Number of "E‘ramees at Pilot WTP Operators

O WTP Tramees
Hope 9
Spanish Town 9
Great River 7
Logwood 5
Total 30

Judging from the above results on indicators 1.1 to 1.3, which shows improvement, Output 1
will be achieved at the satisfactory level at the end of the Project.

Output 2: Water guality management is strengthened.

lndlcators

2 1 Optlmum chemlcal dosage is specn‘led and applted at four pllot plants

2.2 Water quality data is timely collected and recorded in the database

2.3 Operators at other training plants and mobile operators are trained to manage water quality
(Target: 50 operators and mobile operators).

{indicator 2.1)

At four pilot plants, jar test and chlorine demand tests were conducted. Based on the results, a
correlation between raw water turbidity and alum dose was determined. The Chemical Dosing
Manual was developed and fraining for chemical dosing was conducted utilizing the manual in
2008 at the four pilot plants; 27 staff members were trained.

As a result, application of optimum chemical dosage has been improved though there is still room
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for further improvement.
{Indicator 2.2) -

The results of the chemical and microbiological tests carried out by the laboratories were
recorded both in the “LabMIS” Database System and in existing spreadsheets. Water quality data
from the pilot plants was recorded both in the log sheets and in the GIS System (Spanish Town,
Great River and Logwood WTPs). Training for Water quality testing and management was
conducted, and 21 laboratory staff members, 28 operators were frained. Throughout the training,

the importance of recording data and record keeping were highlighted.
{indicator 2.3)

The following materials were prepared for the training:

a. Water Quality Testing Procedures for Mobile Operators

b. Chilorination Training (for both operators and mobile operators)

c. Treatment plant operation (for both operators and mobile operators)

d. Sampling Procedures (for both operators and mobile operators)

e. Water Quality Testing Procedures for WTP operators.
13 operators at the other water treatment plants and 40 mobile operators have been frained in both
the Eastern and Western Division to date. More training for operators at the other water treatment
plants is scheduled for the rest of the Project period and will be conducted by the NWC Training
Department.

Overall, the indicators show that Output 2, to a large extent, has been fairly achieved.

Output 3: Efficiency of water supply is enhanced through applications of water supply management

planning.

Indlcators

3 1 Water supply is lmproved Wlth the development of a water suppiy management pian in the
service areas of Hope WTP and Logwood WTP.

3.2 Water supply management plan at additional two service areas are developed by trained
NWC staffs.

{Indicator 3.1)

With the designed water supply management plan, efficiency of water supply was improved as

follows:

1) Water Supply Management Plan for the Hope System

A) The number of pumps in use at the Hope High Level pumps was reduced from 4 to 3, saving
about 16% of pump running time.
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B) Operating time of the Beverly Hilis pump was reduced from approximately 10 hours to 8
hours per day/all pumps, saving 20% of its daily energy use.”

2) Water Supply Management Plan for the Logwood System
Operating time of the Logwood pumps was reduced from 66 hours to 60 hours per day/all
pumps, saving 9% of the daily energy use.

{Indicator 3.2)

Additionally, water supply management plans for the Hellshire system and the Minard system were
completed in March 2010°. Hydraulic models and water supply management plans were developed
for the both systems. The taskforce feam found some deficiencies in the systems and sought io
formulate a more effective pump operation schedule. After the analysis of models and field tests,
suggestions were made for energy reduction in a couple of pumps and cut down on overflows at the

tanks. The above activities were as a result of the initiative of NWC staff.

Above two indicators show that Output 3 has been highly achieved.

3-4 Project Purpose
Project Purpose: Capacities of NWC to provide quality and quantity of water supply is enhanced

through piloting at four water treatment planis.

- Indicators "

1. Percentage of water loss in water production is reduced at pilot WTPs.

2.  Frequency of water samples being tesied below a desirable water quality (<NTU1 for
turbidity and above 1.5 mg/l for residual chlorine) for treated water will be increased over
80 percent for turhidity and 100 for residual chlorine of all the test samples taken at pilot
WTPs in one year.

3. Energy consumption is reduced at pilot WTPs.

4. Training courses on operation and maintenance, water quality, and water supply

management are planned and conducted with developed textbooks.

5. Numbers of registered master trainers on Operation and Maintenance, Water Quality and

Water Supply Management.

2 The Beverly Hills pumping station was eventually taken out of operation (retired) and pumping is
now being done directly from the Mona water treatment plant.

® Initially the Forest Hills System and the Bogue & White River system System were selected as
additional two service areas. However, as some problems in facilities were located, which were not
appropriate for the training purpose, the new sites were selected.
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{Indicator 1)
By extending filtration time and minimizing water loss by filter washing, for the Great River

and the Logwood pilot WTPs, water loss was reduced by 35% and 39% respectively after

December 2009, compared with the data in 2007*. The indicator has been achieved®.

(Indicator 2)

As for turbidity, the target was achieved in 2009 at the Hope and the Spanish Town WTPs with
frequency of 93.1% and 99.2% respectively, while at the Great River and the Logwood WTPs the
frequencies were 54.0% and 73.1% respectively. This was mainly due to deterioration in the
performances of filtration at the Great River and the Logwood.

As for residual chliorine, the target was not achieved in 2009 at all 4 pilot WTPs. The
frequencies were 68.3% at the Hope, 97.9% at the Spanish Town, 80.1% at the Great River and
63.4% at the Logwood. Thus, the degree of achievement of the indicator is limited. In this regard,
additional training for water treatment plant operators is required and an improvement in the
equipment/instrument at these facilities should be addressed.

Table 3.5 Test Results of Treated Watel from ’Pllot WTPS

; ‘Tllrbldlty o
12007 240

Hope 2009 248 | 231 | 931 240 164 683 240 19 |79
Spanish | 2007 93 6 6.5 90 89 98.9 90 4 14
Town 2009 240 238 | 992 237 232 97.9 237 ! 1.7
Great 2007 188 100 | 532 189 180 95.2 182 4 2.2
River 2009 124 67 54.0 136 109 80.1 137 2 1.5

2007 248 184 | 742 251 209 833 240 3 1.3
Logwood

2009 238 174 | 73.1 246 156 63.4 251 3 1.2

{indicator 3)

Electricity consumption per water production (KWh/m3) decreased at the Hope and the
Logwood WTPs® by 6.4% and 0.5% respectively. As energy efficiency improves, it is interpreted
that the indicator 3 has been achieved.

{Indicator 4)
Since October 2008, the JICA Expert Team has prepared fraining courses in the areas of
O&M, water quality and water supply management in conjunction with NWC C/P. Training

* Filter wash is considered as the major source of water loss. Of 4 pilot WTPs, filter wash is not
practlced at the Hope and there is no room for improvement at the Spanish Town.
® Further, as a result of water supply management program, overflow at the Bevery Hills and the
Hope High Level reservoirs were significantly improved.
6 Among all 4 pilots WTPs, these two plants are targets for water supply management under the
Project.
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materials were prepared by JICA Experts and C/P. So far of a total 17 training courses (8 for O&M,
7 for water quality and 2 for water supply management) around 400 trainees attended. Although
specific farget was not set in advance, the number of courses and atiendants seem to be sufficient
for the output of the activities. '

Table 3 6 Tmmmg Courses and Attendanis (up to March 2010)

e . Name of T1a1mng Courses it e Attendants

Pump Mamtenance 63

Pump Operation 21

Daily Ihspection by Operators 35

O&M Electr%cél Equipme‘:nt Maintenance 22
Electrical Installation 16

Water Treatment Process Advanced 15

Water Treatment Process for Specialists 10

Water Treatment Process for Operators 28

Chemical Dosing for Operators 35

Water Sampling for Operators 20

Water Quality Management for WTP Operators 16
WOM | Water Quality Management for Laboratory Staff 6
Water Quality Testing for Laboratory Staff 21

Water Quality Testing for Mobile Operators 32

Water Quality Testing for WTP 29

WSM Hydraulic Analysis for Speciaﬁsts 18
Hydraulic Analysis for General Water Supply 4

Total 391

(indicator 5)
For 8 training courses, 19 master frainers have been registered so far (The detailed list of

master trainers is shown in Annex 9.). Although the specific target was not set previously, the

number of registered master trainers seems to be large enough to conduct fraining courses.

| Table 3 6 Reglstered Master Trainers (up- to Man ch 2010)

Name of Trauuno Courses © .| Master Trainers

Pump Operatlon & Maintenance 5

O&M | Daily Inspection

Water Treatment Process
Chemical Dosing for Operators

Water Sampling for Operators

Water Quality Testing for Laboratory Staff
Water Quality Testing for WTP

WSM | Water Supply Management

Total 19%
Note: Some of master trainers are registered for more than one training course.
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As seen above, the Indicators 1, 3, 4 and 5 have been achieved to a large extent while only
Indicator 2 has not been achieved at the satisfactory level. Assessing the indictors overall, the
Evaluation Team judged that the Project Purpose would be mostly achieved at the time of
completion of the Project in November 2010.

3-5 Overall Goal
Overall Goal: Reliability of NVWWC's water supply is enhanced both in terms of guality and auantity.

Performance indicators (le staff cbosté'as"’/ro of reVénué, operaﬁng costs as revénue, compliance
with MOH standards, all the 'learning and growth' targets) submitted from NWC to OUR are
improved.

It does not seem to be an easy task to achieve Overall goal by expanding the effects of the
Project nationwide within a few years because there are as many as 40 WTPs nationwide and many
other facilities, although it depends on future commitment by the NWC.

3-6 implementation Process

The Team confirmed that the implementation process of the Project has been mostly

appropriate. The following are the major points observed by the Team;

(1) Communications between Japanese Experts and Jamaican C/P have been adequate and
frequent without any major problems. Even while Experts were away in Japan, they had
frequent contact with C/P through e-mail.

(2) It is observed that most of Jamaican C/P’s awareness and motivation have been changing
for the positive direction through the Project, which would contribute to establishment of
ownership of the Project.

(3) Approach and methodology of transfer of technology/skills/lknowhow during the Project
have been mostly appropriate as many of Jamaican C/P are generally satisfied with the
approach. Especially, importance of data collection, data recording and record keeping
was stressed with which many Jamaican C/P has been impressed.

(4) The revised PDM was introduced and cfficially signed in June 2009 following the visit of
JICA Project Mid-term review mission to Jamaica, in response to the necessity of
clarification of the Project approach, which effectively stressed the importance of capacity
building of the NWC as means {o provide quality water supply services.

(5) Monitoring of the Project has been carried out both internally by the Project and externally
by the JCC and JICA. The progress/monitoring reports have been submitted by the Project
periodically without delay. The JCC meetings were held four times up to the time of the

4
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Terminal Evaluation.
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4. Results of Evaluation by Five Criteria

Through the evaluation work, the Team assessed the project's relevance, effectiveness,
efficiency, impact, and sustainability.

4-1 Relevance
The Project is consistent with the policies of the Jamaican Government as well as needs of
the beneficiaries, and with the cooperation policy of the Japanese Government; hence it is clear
that the relevance of the Project is high.
(1) Jamaican Policy

Under the Vision 2030 Jamaica National Development Plan (NDP), transportation,
telecommunications, water supply and sanitation are critical elements on the NDP strong
economic infrastructure. Specifically, the Project addresses capacity strengthening of NWC
staff which complements the NWC’s major capital investments in its infrastructure.

{2) Needs of the beneficiaries.

The Project is completely relevant to the needs of the NWC, which supplies 90% of potable
water in Jamaica, as the NWC needs to enhance capacity of its staff that are responsible for
operation and mainienance of facilities, water quality management and water supply
management planning.

(3) Japanese Policy

Japan's basic ODA policy for Jamaica sets 4 priority areas; 1) job creation and human
resources development, 2) health and sanitation, 3) environment protection and disaster
prevention, and 4) agriculiure and fisheries, tourism, etc. The Project is relevant to 1), 2) and
3).

(4) Japan’s Advantage

Japan has high level of skills and technologies in the water sector and JICA has abundant

experiences in assistance with other countries in the field.

4-2 Effectiveness
The effectiveness of the Project is high. The project purpose will be mostly achieved at the
time of completion as seen in 3-4, and it is confirmed that the Outputs of the Project have
contributed to the achievement of the Project Purpose as seen in 3-3. All the external
assumptions stated in PDM2 to achieve the Project Purpose have been maintained during the
Project beriod.

All the following factors have promoted the achievement of the Project Purpose;
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* Relation between Japanese Experts and Jamaican C/P was quite good énd which facilitated
the smooth implementation of the project activities.

* C/P Training in Japan was effective. After they returned, the trainees’ skills/knowledge were
applied to the Project activities and also transferred to other NWC staff contributing much to
the Project.

* Registered “master trainers”, the NWC's in-house trainers, are one of the most important
benefits of the Project. They have played and will play a vital role in the transfer of
skills’knowledge from Japanese Experis to Jamaican staff and will result in identification of
more NWC staff being developed into master trainers.

» Various fraining activities under the Project have been effective reflecting practical needs of
the NWC staff.

On the other hand, some negative factors to hinder smooth implementation of the Projects
were as follows:

e As the NWC does not have a section or department which is solely responsible to formulate
water supply management plan, it was difficult to smoothly introduce activities on WSM
under the Project, though institutional arrangement is currently underway.

* Some of facilities at the pilot water treatment plants are old and inadequate, which has

impeded maximization of the Project effects.

4-3 Efficiency

The Project is sufficiently efficient. Assessment of efficiency is as stated below.

(1) Appropriateness of Input

The Japanese Experts have fully dedicated themselves to the Project transferring
skills/knowledge with which most of C/P is satisfied. While all Experts provided the services on
the “shuttle-type” visit basis, where they did not reside but visited Jamaica periodically as
scheduled, they had close contact through e-mail, etc. even when they were away.

Machinery and equipment provided for the Project, have been appropriately selected,
installed, operated and utilized. Although some cases of delay in installation and technical
troubles of the machinery and equipment were observed, they did not affect the Project to a
large extent.

Up to the time of the Terminal Evaluation, 12 Jamaican staff members participated in C/P
training courses in Japan, as mentioned in 3-1. The fraining was carried out as scheduled and
almost all of the participants show satisfaction with the training. The participants have been
transferring their experience that they acquired from the training in Japan, not only technical
skills/lknowledge but also mindset such as attitude to work/work ethics, to other NWC staff after

4

19 ,

43— ) :/v S ‘\_\//@,—\

Ny -
i //n:-:f;,g.,—a'“‘ = “m}_‘_‘k:»



their return.

The allocation of C/P has been generally appropriate as their capability is good enough to
conduct activities. However, it appears that at the initial stage of the Project there was some
difficulty in adjustment of work load of C/P between their routine jobs and Project activities.

(2) Achievement of Output
As mentioned in 3-3, most of outputs have been achieved through the Project. The
degree of achievement of the outputs is high enough in proportion to the Project inputs.

4-4 Impact
Apart from the likeliness of achieving Overall Goal mentioned in 3-5, the following positive
impacts of the Project are observed.

° Communication and relations between Eastern and Western Division of the NWC have
become better and frequent through the Project activities, accelerating sharing information
and standardization of work formats.

* The findings of the Project were one of the reasons for the establishment of an Energy
Steering Committee in the NWC. The Project revealed reduction in electricity consumption
and savings in water losses at some of the Pilot Water Treatment Plants. The work
methodology/approach and findings of the Water Supply Management component of the
project is being used to advise and inform the Committee on how fo achieve eleciricity

reduction and reduction in water losses.

Unexpected negative impacts were hardly observed during the evaluation.

4-5 Sustainability
The sustainability of the Project is not totally secured because there are a number of factors
which may cause hindrance to continuity of the Project. The institutional support and financial
resources will be .necessary to assure the sustainability. The following is assessment of
sustainability by several aspects

(1) Policy Aspect
Because improvement in water supply remains high priority in Jamaica under the Vision

2030, it is unlikely there will be major changes in principal policy directions of the water sector.

(2) Technical Aspect
Technically, C/P can more or less continue the Project activities including training on
operation and maintenance of WTPs, water quality management and water supply management

20 D

— 44— e e



planning by themselves after the termination of the Project since most of C/P have become
capable through the Project and are confident about own capability. Technical transfer has been
appropriately conducted and training system of the NWC has been improved by the Project.
With more than 40 Master Trainers, infernal training system is geared for sustainable human
resource development of the NWC.

As for physical facilities, with a few exceptions, equipment and machinery provided by the
Project are being actively utilized and well maintained. However, it will depend on budget

allocation whether the maintenance of the equipment will be properly made in the future as well.

(3) Institutional Aspect
In responding to the recommendation of the Mid-term Review of the Project, the NWC has

recognized the need for a Centralized Unit/Department for a Water Supply Management from
which a ‘structured” WSM Plan can be developed for the NWC. To this end, the NWC has
commenced the strengthening of the Divisional Units by:
- Changing of the names of the two Divisional NRW Managers to Water Supply Manager.
- Commencing the process of employment of a Water Distribution Engineer with specific expertise
and responsibility in Hydraulic Modeling and Analysis. This person will be employed to the WSM
Department and will report to the Department’s manager.
- Procurement of water GEMS hydraulic Model software for two Divisional Water Supply
Management Units.
- Planning to have an organic link/synergy between the Engineering Department and the eight
Operational Areas via the two Divisional Water Supply Management Units.

The institutional arrangement is critical to the sustainability and function of the WSM unit, the
NWC has conducted interviews for the personnel and an appointment will be made prior to the
completion of the project in November 2010.

(4) Financial Aspect

Financial aspect may be the most crucial factor to determine overall sustainability of the
Project activities. For the past several years the NWC has been making operational loss. Even
after an increase of the water charge in 2008, the operational revenue has not exceeded
operational expenditure. In this sense the financial condition of the NWC is not fully secure in the
future, although the NWC demonstrates strong commitment to the Project activities after the
termination. A number of major Development Projects, financed by international and/or private
financial institutions, would have some positive effects on continuity of the Project activities by

improving some facilities.
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5. Conclusion
The Team came to the following conclusion through the field survey of the Project, discussion

among the members of the Team and exchange of views and opinions with concerned parties.

5-1 Achievement of the Project
It is expected that the Project Purpose will be achieved at the project completion as most of
the performance indicators already shown positive results. The Project Outputs are also likely to
be fulfilled as planned with satisfactory performance. Meanwhile, the Evaluation Team found
that some more efforts are required to improve water quality at pilot plants, which was one of the
indicators to measure the achievement of the Project Purpose.

§-2 Evaluation by Five Criteria

From the viewpoint of five evaluation criteria, the Project has achieved fairly high “relevance”,
“‘effectiveness” and “efficiency”.

As for “impact’, it is not clear that Overall Goal would be achieved after a few years of the
termination of the Project, meanwhile a number of posifive impacts were observed.

It is observed that whereas policy sustainability is secured and technical aspect and
institutional aspect of the sustainability are to a fair extent secured, financial sustainability is not
fully guaranteed at the moment considering the NWC's financial position. In tofal, the
*sustainability” of the Project is not sufficiently high.

22

46—




6. Recommendations and Lessons Learned

6-1 Recommendations

6-1-1 Issue to be undertaken before the completion of the project

The project has attained a lot of good achievements on the activities and produced tangible results as
mentioned in the preceding chapters. However, there are still a few things to be completed by the end
of November 2010 when the Project is scheduled to be concluded. These are the followings:

1. Achievement of water quality targets

A) Over 80% of treated water samples taken at 2 pilot treatment plants, Great River and
Logwood, which are tested by NWC Lab will achieve the concentration of below one NTU as
turbidity a year by improving some facilities function.

B) 100% of treated water samples taken at 4 pilot treatment plants which are tested by NWC
Lab will achieve the concentration of more than 1.5 mg per liter as residual chlorine a year by
strengthening operator’s capacity through the training.

2. Continuous training for ensuring the staff capacities developed by the Project
A) On the job training on control of the ion-chromatograph for Lab staff members
B) On the job training on the chemical dosing and treatment process for operators

3. Appropriate maintenance for equipment provided by the Project and method of spare- paris
procurement. Especially regarding ion-chromatograph, it is required to build up the relationship
between NWC Lab and the institutes or universities using ion-chromatograph for exchanging the
technology and information.

4. Immediate set up of Water Supply Management Unit for dissemination of the proper water supply
management nationwide.

5. Establishment of monitoring method for sustaining and disseminating the project results such as

reduction of water loss, production of desirable water, reduction of energy consumption and etc.

6-1-2 Issues to be undertaken after the completion of the Project
For further development of NWC’s capacity, the following things should be conducted by NWC
making best use of the knowledge and technique gained through the Project.
1. Formulation of the medium-long term management plan and ensuring the budget for;
A) Dissemination of effects of the Project to all over the country
B) Support to and acceleration of the above by introducing incentive system or mechanism to
staff members of the NWC.
2. To ensure the sustainability and institutionalization of the project activities in the NWC, the

fraining of staff will require a “structured program” for continuous training and monitoring.
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