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MERALCO
MMDA
MTPDP
NAIA
NEDA
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: Asian Development Bank

: Banking Arrangement
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: Development Assistance Committee

: Department of Budget and Management

: Department of Environment and Natural Resources
: Department of Finance

: Department of Public Works and Highways
: Debt-Service Ratio

: Drainage and Waterways Operation

: Environmentally Critical Area

: Environmentally Critical Project
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: Environmental Management Bureau

. Exchange of Notes

: Environmental Compliance Certificate

: Flood Control Management Service

: Flood Control and Sabo Engineering Center

: Free on Board

: Gross Domestic Product

: Global Environmental Forum

: Gross National Income
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: Horizontal Axis Flow Pump

: Initial Environmental Effects

: International Fund for Agricultural Development
: Japan Bank for International Cooperation

: Japan International Cooperation Agency

: Minutes of Discussion

: Minutes of Meeting
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: Metropolitan Manila Development Authority
: Medium-Term Philippine Development Plan
: Ninoy Aquino International Airport

: National Economic Development Authority
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NEDA : Netherlands Development Assistance T B RS
NTRC : National Tax Research Center E R HIERT

0&M : Operation and Maintenance e PR

ODA : Official Development Assistance BB R
PAGASA : The Philippine Atmospheric Geophysical and Astronomical Services Administration
PDM : Project Design Matrix PA=NE /8 A e gAY/
PNR : Philippine National Railway AV ERE

PSFO : Pumping Stations and Flood Gates Operation R T Y WoK T — N
SARS : Severe Acute Respiratory Syndrome B R R SR B
SWMO . Solid Waste Management Office [T BEHE) & B T
UNDP : United Nations Development Program [EDEE A &

UNFPA : United Nations Population Fund ESPEPN mp ey

UNICEF . United Nations Children’s Fund [ A A

UNTA : United Nations Regular Program for Technical Assistance  [EE#LIE & F T SR 71|
USAID : United States Agency for International Development BRI E BRBA R A
VAT : Value-added Tax PG

V.AF.P . Vertical Axis Flow Pump LR AN

WB : World Bank THSRGRAT

E &

cm : centimeter B F AL

km . kilometer FoA—ML

m : meter A—kL

mm . millimeter WA=

AR, 418, EE

cm? : square centimeter BT AL

ha . hector NI L —)v

kg . kilogram ER=Ar N

km? . square kilometer S FuA—RL

lit : liter Uy v

m’ : cubic meter NEHA—L

mm’ : square millimeter TR A=V

I =

Us$ : United States Dollar KERV

Pesos : Philippines Pesoa TAVE Y

Y : Japanese Yen HAH

Z DD 5

) . phi [ERES

C : degree centigrade ERIRE

% : percent N—t Uk
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KVA
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sec
min
min

MPa
Nm®
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. page
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: volt
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7z [Plan for the Drainage of Manila and Suburbs| (23S TW5, ZOFHEIZIE, v =T fi
& O JE A U O BEK I SR & O KRR R AV IAE N TV D, Z OFE \wm
FERICE BRI &> TRE S, 1972 4FITHE & 72184 72 ok D4 | HK&W 2
o V7 ) OWKFEFHE &~ = 7§%I¢M%W®mm%m&%ﬁ Lﬁﬁéﬁﬁﬁéﬁ
Biisthed bivlc, Z OB . 1984 AEFE TIZ~ U PR KON 10 T O HE
m%%#%méh\wwi_iS%%®%m%%®%ﬁ%%Tb\ﬁﬁvzﬁﬁﬁﬁﬁb
M A FTE T2 15 ETOR S TGN ETHEB T RN E RoTe, Flo. FT R T EL X -
hookmy s IR T - HUFEET 1984 4 F TIIZ5ER L7z 10 AT OBEKES 13
1984 5 1988 FIT/T CTHARDFEE W /11 X 0 SER T, HEAKBERE DR
1IThhT& 7,

it\%buv:?®ﬁvyﬁnymﬁf%H$®ﬁ@§ﬁﬁﬁ’ 1997 47 & 5l
BBRAE S AU, 4 ST OPEKEES; O JEER %@&mﬁ€&~%&o%%®@ XBTHOH
TWb, By Z—s—hkbt 4t %@#K%%@@ X, AEETLTEY., 12

BERTHENBEMAEITDODNLTWLEDZ ETH D,

ZORRIC, BUIEE CEICAARBINFOSIRIZ LV | PkBEES K YK OSEL G~ =
7 A O PR G B XA S AL, Sy T T B OIR L E SO RK O HE K sk
*/{57}(5#&' j:\ j(rl]B?i L&%éﬂf;o

L2~ U B il S U7z HEK BRI, BB EEY) O NERZERLHIK BN~ DO NEREFIZ XY,
ASRDOFE FREA & K> THR Y EY) RHERFE B R ITPKEN DR T 25 S Z LT 5,
Flo, WESNIZBEEREEYIT, R THITMIAZ, KEDEWKE TR THIZA

BRI & DA gk O HFERI B EZ KFL T D,

Fo, =T HHEE OO —E T, AR EIGE), AT EAEE BRI & 722
0. PR NA TE W D RAIRPKRGEE N Z 5 HUl 2 % > TV D, 1999 48
\CHD & 72 IR AN 2ok CiE, HEKBERR O RUE U, HEKEERE O, MR BEALAR o 2 HE (A
DORE L, BEREEMERFIEOLRE, NEEHOR L, FRASOBEZER A RUGED
BTHLIENREIZRoT,



ZORRIRW S, T7 ¢ ) EEFIXE AR E [~ =7 50 F 0 sk PE A
REM AR OFEMAZETE L, a2 BAMIE 2004 422> 6 2005 FIZ 0T THFE R A
ZHEML, PEAKERER EOT-OD~ A —TF U EEKR LT, K AKX —TF 2 Tld, %t
ROFENu% 3 BFEIZ T TIREL TEBY, RHICHEBALETH H L I 72 Phase |
Tux/ hoRT, JIKEOWE, 12 KBS OLE, bv=F KO E~v=J kT m
v 7 DB LHFEEZZHT TND, ok, KERRFOXNGTH D 3 PEAREIGIX, 12 HEKES
DOHFTHR S BHICHEDRLER 4 KBS OFITEEN TV D,

1.1.2 B % 51

7 ¢ EBUFIZ, EZFEFmEE LT P87 ¢ U B BAZERE (MTPDP 2004-2010) |
ERE L. BELORAREROE T, AFHEICEELZHEE & LT, EREEDEHOK
FELARKRERBOEB 2T, TNFNUTOL S extReaHtET 2L LTW5A,

[ &2 BE HE ) P

[Ecological Solid Waste Management Act (RA9003)] D Fesr7e3Efilc LV Fric~
=7 BME OB REEDE 2 dGET 5,

s Yo TEHEOTER 8§ OO AT L FHEETHO 32 O AT 1 Ol kO
Ex17 9,

c AELROERIFEEY OEE T AT L O

H 2 55 D s

- BERHREEE. REE. TWIAM O, NEREE OB, BEIRD OB RFEIE, H
TFEIBR B LR R B E 2l L, BifAi)l, ks, Pk, =27 .
Doy FRED R T Do

PR DA D 72 D12, Fo 53 22 BAKHIE & Pk -OHERE k5 Mk |2 & 2 it 5% o> il f8 %
179,

AREEEFFE O LR T L 705 BALGHENT, BIFHHAE [~ =7 wHbE O ke K i eg
ElE] TERENT~vAZ =TT ThD, RvAXZ =77 Tlx, IROEMA 3 B
BEAZ T TIREL TR BEIICEEAMNETH D EREINT Phase] 72 ¥ =7 hOH
T, PR OSE, 12 kG OSE, b~=F kO ~=T8Kk7a v 7 OENTLEE
ZEIFTWD, 2B, HICHBRRTZN, KBEEFOXNSR TH 5 3 Pk, 12 Yok
OHTHEL BHICKENLER 4 Ao RICE TN TR Y, iz, ERFEREEO
HRKREORIRICFET 5,



1.1.3

Ry RN

T4 UV UIAE (LT T7 0 ) E) &, W7 U7 - AR EEICALE L, #AE 1,850 km,
BV 1,100 km OFPAICEAET 55 7,000 D2 N HIER SN IHBEEFTHY . EH L
1229 75 9,404 km®, A DI357 8,624 5N (2004 4E) Th 2, [7 ¢ EoFBpERT, EHK
KPESE, BLEZE . P — B REENEIT S, 2006 4FD GDP ERIX, 54 % THDH LREE
ENTWD, 2005 FIZBIFHERE—ANY7-9 @ GDP X 1,232 US$TH 5, 2005 FDFE
GDP ZPEERNT R 5 &85 1 IRFEZEN 143 %, 55 2 IREEZEDY 32.3 % 55 3 IRFEFED 53.4 %
Lo TS, TNZEHMEANABICHD &, B 1IREFEIL, 35 %, H 2 REXIL 15 %,
B 3WRPEZEN 50 % TH D,

BE Y o RZREHEH STV D 2000 4005 2005 F=DOFEERAEFEE L, LLFOEIZRT
LBV THD,
#1-1 EENAFER
(BAL . B HRY)

PE A 2000 2001 2002 2003 2004 2005
Ji=E JOCE S 525,485 546,648 597,038 629,705 729,596 774,514
M 3,383 2,465 1,812 2,265 3,472 2,551
ENIIE P a) 21,788 21,707 33,524 43,566 52,887 63,639
g 745,857 831,596 915,185 | 1,004,004 | 1,115,034 | 1,262,073
o 217,275 179,498 188,810 194,128 212,766 225,116
B - K - H A 97,511 116,319 124,116 137,172 155,819 196,668
GBS 198,956 247,558 276,886 313,180 367,352 413,317
H5 473,004 517,549 556,299 602,772 681,742 776,949
&Rl 149,062 160,063 170,494 185,977 215,660 263,724
R pE 220,947 236,672 253,119 270,074 292,208 320,544
Ry —Ee % 381,648 433,674 484,911 556,490 649,562 721,468
NP —E R 319,811 337,725 361,679 377,069 382,736 398,277
GDP 3,354,727 | 3,631,474 | 3,963,873 | 4,316,402 | 4,858,835 | 5,418,839

EFEOF T, 2004 FEORERITAFEL 6.1 % L7200, 1ISELDVIZ6 %BEDMELRE E
L7z, EOERICIE, EEEH THLREETEOWNTBHEOOESENHM LT &
R0, 2004 4F 5 HIZFE R SN BRBEREO NS, REAWEENSWVHIOZ RE- 2 &
ThDHESHEINTWD, £z, 2003 FI2FRAE L7 FAMK SARS 4 7 7 4, = /L=
—= g OEBETHENPRBHE L2 Z L bHERD—2L LTHIT LD, ZORRIZ 7 1)
Eamm_ﬁﬁmﬁ%@wfwéﬂ\E%Wiiftﬁ%&@ofkw\lmgﬁm%%
DH T, AMEEREIZLD —BORBFRENPFEN TS, L, BLHTORE
ForEsA 77 (B, ﬁ%\ WERE) OBERUS R+, REEREIR - 2
1B EERSIENS OE FIFERE, SEEox KA L— hoLd), HEEOESE

E“@W%ﬁ#h%éhf%@ SNEREOERICHE O ZHITDER Lo TWVD,




1.2

BREEEHNEFNER - BRRUHE

(7 ¢ ) EZ, WS- 0 0 BRKEERABE (1966~1990 40 1 7 km® 472 ) OFEA
¥) T, WEKENSMRE 260, BOKE KL ENE 4005 0, HRAEHOARKEE
EThHv., FF5 700 AL EDO Ampkbiv, 150 AL EO#EELZH L TWD, 20
EREORRMN [7 4 EaER0 & TRAE L, 2o 28 BT 510, fl
(6 H~11 A) ICIFRIMRERORBAEICL Y . Bk W EKEERERE L T D,

T HHATERIE I OLHEIUALE L TRV | ITE OB OMEST B E o THK S
FYRTBPELXBEML TS, 74 ) EBUFIFRLREERE L, 18K - iz EEL T
WA, REOFEEIORK - BPFRELZHEE L TV L ARFRERYE ., ok TEHRE
HY L TWOHRBRIOTIC, TR HEIREEDP TR EBFARVRIICH S,

~ =7 EMEIC BV TR REITE Y P50 RS | YRR EEP TO T 203,
BEFHEA SRR D RFITEME LSEZLEE LTEBY, iz, REOBEEMDI ARSI
MAT D Z LI K DMAMEENRE T, R, =P v kLT BB RS,
VAT LEEOLNE L EERNRRICH D, Fo. PR S REDOBEEDS LD
DHEFEIZ K o THEAKRRE I DS KIEIZAR T LTV 2135, KN O RIE HHLE 23 K B JLIE R
Bk, MERFEBEEEOYT L2 > T D,

ZOMREEOL L, [T ) EEII~=T GHBE O 3 JEkES (FT7 R, TEL R -
oy s FUSN T - HUF) OREREICHEREEMAZED - O OEEE &
J1% B ARFEBFFICETE LT,

A (LLT. PAZEAE) | & 2004 4F(2580 L7, FBIRMA TIX, ~=7 g#llE .00 E
SHEAREESS . PRGN 2 FEAIC A L, JEAKBRRER BICARD TR 2 =T F ) 2R L,
BR7ny s FERE LR,

AREAEEGE TH D 3 PAKES ORERIE L, BEREOE LT n V=7 hOHhTHE
PR EALESIT BN TN D, 2072, EFERERAE TH LN HIIRLIES 2HE 250,
EARBGFTHAEZFZMT 2D TH D,



1.3 EAFAEDOEBERE
W EAT O T PR B AR D BN E OB EEIX, TRIORT LB TH D,
2 1-2 TAEOEB IS
WITNRE S AT ES (oL o
BB it~ % — (FCSEC)
it 717 = 2000 £E~2005 4E Bk - WEE b | 2% s L, AL FEE KA
Tz k gy h (DPWH) DK - #PimE O #
i om EEK -7,
BERE : WIE B PINE B SIE, 1970 0 5
1990 FE~TE | 14 JRIE ST D,
EALE /S FRERE - WPBEENN IR | RPBE O K ORI &Y O HEFE
1993 4:~2000 4 | K AEY) OFHEFHE B BIZBEY 5 £ 1R E - BB
IN SEE fiot.
~ =T HEHRIE ARt SH & Lok -
1987 4¢ ~ = J KRR EERE | JEKEE A XY —T T O RE L
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= wiua | TEIMBRFEHE, ~ =7 HHE .0
A b v =7 KR \ h . Mags
B %6 1999 4 5 3 %%fﬁﬁ%m%ﬁ@ﬁﬁﬁﬁé
~ =T EERE B E O Bk
N ~ =7 mgabE O e | . HEKEEME ORI 21T,
2004 F~2005 | ) ke F s AR v A S — 75 |
EWRE LT,
~ = XK POKHEEEK | ~=F BB 10 JEKEE O £
1973 4 F¥E A M O REE,
HEBREXE : 30.28 (B H
Aho~v=FH KR T | ~= T KUK EHIEIHE K EE R
1984 4£ i Ex e S ST 10 HEAKBEG o i EEE,
HLEBREZE : 30.12 (B H
G 47 -5 " , XA, BT RLVA, N L—
i B S PRI g s 0BT 5 ek B0
EH AR D RN E N ER
HEH BRI 10818 & g%+@ﬁ%5%ﬁxf&0@x
- s Wi~ B HIg o 4 EarodEk
A ]\m7"7ﬁ‘?‘/7y/\ 414 -5 fofe T N SE A S
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1.4

ftt K> —DIEBNEIE

fl R —FERIIC OV T, ATFD R — B O\ TOIFRAZINE LT,

o HFERTT (World Bank)

o 4T U XBAFEEME (NEDA: Netherlands Development Assistance)

o T UTBAFIRTT (ADB: Asian Development Bank)

o [EFEW /1ER9T (JBIC: Japan Bank for International Cooperation)

o NA I IBHE (GTZ: Deutsche Gesellschaft fur Technische Zusammenarbeit)
o [EH#BA%EE (UNDP: Untied Nations Development Program)

o A EFEFERH S (USAID: Untied States Agency for International Development)

TR OB OEMBIIZOWTIE, LTFTO XS RiFRAGELNT,

#1-3 i R F—EBhEn

P2 Bk B 2 BhEh )

HE SR ERTT HHIICIIBNR T 5 7 e = 7 NI WA BRI —#
WAL TIREEIZ00 7m0 E o TWAH DT, HARKMAE &
boxE L., LEOFEEBEZERZ L TWD,

T o X B R Bh R A BAERIZ, 74 VB COEESIIEIELE, (5704
KAk 1 )

T VT B ERAT A bha~v=7 ORNEREFEOBEBMAEED e =7
FFEMLTW5H,

[EI B4 71 R4 T Ltk &b JICA BIFITIX, BEBMICET2EMTH D,

R A Bt vkt 7 4 B TOIEK « BEKBIR TOIERBNL /20,

[ 3 3 27 1) T4 U ETOA 7 T BBOIEENIC > TR, FEHE
W AFREAfR DIEENT T > TV B, Zauid, JICA L&A TS
}HTHD,

A IR [ [ 55 BR 78 A T4V TOENIIEICI VAT A TOFEHNERERTH
%, EIBEEMBGOIEE L H D08, VY VB TIEfT-> TV
AT

ERRomEY  BAE, BHARUSOEBEHE T, A bo~=7 OMKIEAKTHRZ I L T
HHERRIE2V, Eo, FEREICAREIC L, &2 FE L TS ERLZ D 5 01%, IR

BITOHRTH D,
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2.1

2.1.1

28 JOoPzV FERYBEIRR

JaT Y FOERBKS
Mk - AB

AK7av=r hOFEEFEITIX, ~=7 afBEHET (MMDA). ZEkuaiBI%R 7oK
FlEE EE (FCMS) Th b, ~=7 BHE 0Kl OFrE X, b &b L AE
¥iEYE (DPWH) Thotz, LAL., KHEESICLY DPWH 225 MMDA IZBE S
HZENRESNTZ, LR - T, 1994 45 7 H 25 HIZHIT SN 72 MMDA O ¥4 % %
7~ L72 TRepublic Act No. 7924 (21X, BEICHKPHHEH A OV F/AKE B OIEH B ii#l S v T
5, 78k, HUKEO MMDA EEMNZ OKMESD 2T AT, EERICBE M TONTZD
I%. BIED Fernando BB 2/ > 721D 2002 4 8 H TH 5, 2002 4 8 A FFi T, MMDA
& DPWH O T2 = v 23 fEidi, 1EXIC MMDA IZBE vz,

MMDA 34 2 68513, i B sk & 0 HE 3 2 5280t T BB IR DT B SIS 5 F
H, XiE, EEEHIEICH ST BB R THA WS ROMEZHE S b LERESNT
W5, Bt SN L —e R, v =7 EMEICET S 1) BARERERE, 2) K@EiEEmo
BEL, 3) EIEBEHEN O K OVE R, 4) KL O R KLEE, 5) Mt /E, ik
Doy, EHORTI G, RERERTAEER, 6) fREE. ARMA. AHEAIR, A AL ONER
HeFF, TH D,

~ =T HHE O KB E MR A5 T > MMDA N O#EEEIX. FCMS ThbH, 2D
FCMS 1%, #EK « BIAKBRAES (DWO) &Ry 7« gk 7 — RARE (PSFO) 124D,
INEFNLTFOH72%E8 2 R LT\nb,

BEZK - BHAKBEAE (DWO)

DWO /%, ¥ =7 BHE O ERIUKEIE, HEKK O T KRS AT LR D BOR, B,
FHEE N0 Y27 PONEROEmEZHL L TEBY, 2 TOEKOBKIER, £2To
BN OB TEZBITARRE SEDL 2 & 4fifme LTS, DWO &, HulkEME, €
=2 7 HAER, FHEE R, AR FEMRR . ~ N K - 1 Y A KPS IR
B BGR D 6 DD 20 | BARRRIFENILL FTO LB Th b, Hulg I EiR
X, BT D 11 OUOKPIENEEHIR OB S A T LD, BB L POKPIE T =
YV FOi LERKOEMEZIT>TWD, T=Z U 7 iAMRIL, Hk IR % T
L7eFEORE., MR, KRZIT O, FHREERFHRI. YoKIAENEE S5 ko2l
KOV, HELE S 40 2 /K B 9526 0 SR FH I S O ERL 21T 9 R FERARIL, ~ >R
—LROHEK BRI R DO BUE R OHERR A AT 9o ~ N PKEE - v Y K P IR
~ AN POKEE & a Y A K P R O — PRI 72 1 & kK i AE B 1 R B oD HE F
BHAHY T 5, B CBRRIL. 1FES K OREOEE & ik O SE I L2 HEH O
MIEZIT>TWND,



DWO RNEH L T 5 HEMOMEIILL T O®Y TH D,

% 2-1 DWO WEET 2k - e

H H i3 k]
I Ny iRy, Jb—r, BT NT v 7 NEEER., B28R
V7 TFKE RS 130 H
RImHEK B 4 897km
. 25 53.97km, A XX 1.50mx1.50m~4.0mx3.0m T, Kk
A A HAE Bin b DHEK B 2T R0 ) — 2 |2 e A T
BRI 7K 2K 530km (JIl, =27 wv, 71U —27%)
Ao H—kT X — 25K 5.0km. FEHI D ORNK KT 5 &E %%f:?”o
s < U F)I| EfROUPKE —BERICT iR T 57291
VAN MR B Shi
FEUEUINIAD QIR SN — ~, = U0 G
TR KICHIEIEE | T 7T & X IkD B, Xy TN OKMABRTRY Z
THFMNCIFE L KkERT EXICHTONS,
V/ﬁ/\/{ﬁﬂ@ﬂ]\@ HIZER T btk 7y — b, < U FFf
YU A HE @ Sto. Nino 0)7J<u73>71[£9; LAUIZEE LTz & BT Ha, ik
T TN ITRE T 5,

DWO Of# XX, LFTO#EY TH D,

Drainage and

Waterways
Operation
EFFCOS/NUCS
Operation District Monitoring & Planning Design Construction Task Manggahan ) Equipment Support
Inspectorate Force Floodway Rosario Group
Weir

Equipment Yard/
Dispatching

ORGANIZATION CHART OF DWO

2-1 DWO ##%X

R 7 WK — AR (PSFO)

A7avxr NOEEHE TH D PSFO (X, ~ =7 HHE O KA K OV O PEK S
LUK — N EEFEET HHE T, KUK NUPERES . VU — 7 RS KO
B, EESHO S HM G225, BB, FE &R OERRRE %5 o 270 4 & 2K
NR—=ZT 100 4HEVDOEENFE LTS, KR 7EIT, BLTIC 15 OPKESE
W0, INRIR L THIT 8 ;ﬁ@mmf/7ﬁ%fﬁﬂqﬁwé U U — 7 AKX
W~ NERA~ T NENTHT B, ZEi 12 HEKBESE RO 2 oKk 7 — h &% T




FFoTWa, ERBHEIL, VL Ey FEAEIGIZH Y | JAEDART /=32 212
REINTEY, 2 TCOHEBEOFEIa L Ea—FDx 7L 7 7 A LTERERL T
Do o, ZOMIZHLETE LR - Yooy 7 KR ROV E ¥ A HEAKKEEE I H AN
b, TNETNEBLRY AT LHART R—=Y F ORI DO AT =Y PMEE SN TV D,
EESIL, Vv Zy RYKEGICH 2 BEICORR LT, 720 F < —H xR T
T o TV DR BB 2 BTV 5,PSFO OFEFIZLL T LB TH D,

Pumping Stations
and Flood Gates

Operation
Large P-umplng Small P}lmpmg Relief Rumplng Workshop Warehouse
Stations Stations Stations
-Pandacan P/S *Arroceros P/5 Kamanava West Kamanava East
« Aviles* Sampaloc P/S *Malacanan P/S *Maypajo P/S *Roque P/S
*Quiapo P/S +Ste. Banez P/S *Rivera P/S «Catmon P/S
+Valencia P/S -Luneta P/S *Magsaysay P/S *Niugan P/S
+Tripa de Gallina P/S «Concepcion P/S Longos P/S
+Sta. Clara P/S *Merville Dampalit P/S +Sanciangco P/S
*Paco P/S Torsillo P/S +Acacia P/S
+Libertad P/S «Tanza P/S +Santulan P/S
*Makati P/S +Hulong Duhat P/S *Artex P/S
*Binondo P/S +Balot P/S *Don Pedro P/S
-Balete P/S -Herrera P/S +Elysian P/S
Escolta P/S -Lopez P/S *Muzon P/S
+Escolta P/S - Pinagkabalian TCDS *Muzon North TCDS
-Vitas P/S +Chungkang TCGS *Muzon South TCGS
+Balut P/S *Don Pedro Il P/S
+San Andres P/S

ORGANIZATION CHART OF PSFO

2-2  PSFO %X

BB, AT FOXRBTHLF TR, TELRA -y s,
7Y FHARES TIE, BUE, BFORITFT ABRH TEE STV 5,

bUsSe s

#* 22 MEPAKESE O NERE

fii bl X TR TELA Yo ayy | MU F - HUF
TIUNETE 2 2 2
F R —% 7 7 15
(3= 9 8 13

& & 18 30

1) HALIZ B L,




DWO } O PSFO D45 T

ME - TH

DFEM &= FRITTT,

#2-3 DWO O FH

B : Pesos

¥ H 2004 £ 2005 4 2006 4
A 270,091,237.00 304,370,189.50 312,616215.90
i A 270,091,237.00 304,370,189.50 312,616215.90
T TH%) 100 100 100
#2-4 PSFO OTFH
HLAT : Pesos
Y B 2002 4 2003 4 2004 4 2005 4 2006 4F
EETH 120,475,000.00 | 122,870,000.00 | 135,157,000.00 177,500,748.00 | 134,482,920.00
RS 69,958,773.31 | 105,951,398.35 | 78,067,749.12 84,013,384.23 | 81,241,784.14
THRESE (%) 58.1 86.2 57.8 473 60.4
728, THIZFCMS 2KIZE D ENDN, 2TOTHEROFBITITIZET OAGES M H 72

7-%. DWO & PSFO IZFNEFNLES D THE
ST, TOERITHEH U= &FEM,
it 72b, F7-. PSFO O FE AR LT-FEIZ

PN TW D NI B TIZ AR,
%@E/ﬁ(@%h%h@%ﬁ%@% S CTholmE VW) HE
VEHTRES

DR D D

L7278

N gh

PSFO N TH Z 55 L. MMDA (2 5 Ltﬂaﬁfké UL, EETHE ERHE

EE~D L TR
FEOTBLTY SAVT AR O MERF A BRG]

RK7v vl NOXGHEKES; DR H 5

#* 2-5 MERPAKEES O 5K

B 6 BT i H 52

R N N g

BEleoTRY, NERTHEN
ST ORI BTV S,

Name of Pumping Station| Items 2002 2003 2004 2005 2000 Average Remarks
‘Amount (pesos)]_Ratio (%) | Amount (pesos)] Ratio (%a)| Amount (pesos)] Ratio (%)| Amount (pesos)| Ratio (%)| Amount (pesos)[ Ratio (%)| Amount (pesos)| Ratio (%)
Fucls 931,132.00 20.16] 1,00425330] 2282 1,370948.05  27.00] 1975212.10] _ 32.76] 2,001,950.80]  33.44] 1,514,699.25] _ 29.32
Electric power 207,906.85 651 271,814.13]  5.15|  269,032.65]  530]  21527245]  3.57]  302,24170] 483  253,253.56]  4.90)
Water supply 62,181.66 195 7242454 137 56,711.72 1.12] 4434955 074 58,519.88] 094 58837.47] 114
Quispo Telephone 12,454.87 0.39 18,126.63] _ 0.34 0.00) 0.00) 0.00) 611630 0.12
Labor and Security|  1,801,017.75 5639] 183257295  34.73| 1,887,73128]  37.18] 1,752,278.86]  29.06| 1,645.263.05] 26,30 1,783,772.78]  34.52)
1‘::;]”;:’:;"“” 178,926.29 560| 187799732  3559| 1492,80337|  29.40| 2042,042.80| 33.87| 215802674 3449 1,549,959.30  30.00)
Total 3.193.61942]  100.00] 5277,188.87] 100.00] 5077.227.07] _100.00] _6.029.155.76] _100.00] 6.256,002.17] _100.00] _5.166,638.66 _100.00)
Fuels 1,263.740.90 3027] 1,573,920.95] 2228 1.357,388.14] 1845 2.125,531.08] _ 28.96] 1,996,108.67] _ 21.86] 1,663,337.95]  23.7
Electric power 209.965.75 5.03]  255862.39]  3.62]  208,70027]  2.84]  304,647.00] _ 4.15| 32041646  3.51| 25001837 371
Water supply 35,316.36 0385 4326229 0.61 44,331.66]  0.60 70,770.99] 096 56,868.02] 062 50,109.86 071
Aviles- ’ Telephone 14,058.86 0.34 12,007.84] _ 0.18 306186 0.04 0.00) 0.00) 6,005.71 0.09)
Labor and Sccurity| _1.835,898.67 43.97] 226604835 32.08] 2,593321.10]  3525] 2393017.81] 32.60] 3.115332.67] 34.12] 244072372  34.80
Miscellancous 815,549.01 19.54] 291071362 4123 3,150973.61| 42.82| 2446,007.66| 3333| 3,642977.80| 39.89| 259324434 3697
supply and
Total 4.174529.55] 10000 7.062.715.44] 100.00] 7.357.776.64] 100.00] 7.339.974.54] 100.00[ 9.131.703.62] 100.00] 7.013.339.95] 100.00
Fuels 1,865,413.50 19.09] 2221,20850] 16,57 2,223,65630] _ 20.88] 3,650,164.10] 3139 3,184,678.40] _ 29.60] 2,629,024.16] _ 23.38
Electric power 606,125.65 620]  617,33035] 46|  65431223]  6.14]  761,99740]  6.55]  669,95195]  6.23|  661,043.52 5.8
Water suppl 84,588.10 087]  170647.80]  127]  148.409.51 1.39) 33,084.98 028 6270629 0.58) 99,88735] 0.8
Tripa de Galiina | LElephone 12,582.51 0.13 491094 0.04 0.00) 0.00) 0.00) 3498.69]  0.03
Labor and Security| 2,064,595.42 2113 3,295,798.13]  2459] 3,529.675.73|  33.15] 3,382,182.78]  29.09] 3481,654.67]  32.35| 3,150,78135]  28.03
x:;fy“;:j"“s 5,139,856.47 5258 7,003917.68)  52.92| 4002,002.52|  3844] 3800,717.25| 32.69| 336127477 3124 4,697,553.74| 4178
Total 9.773.161.65] __ 100.00] 13,403,813.49] _100.00] 10,648.056.29] _100.00| 11.628,146:51] _100.00] 10,760.266.08] _100.00] 11,242,688.81] _100.00)
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ST T DOIREK « FAHSLTHERIL, HEKIG A ¥ v 7 O F TR <AThil, FiZT
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Name of Pumping Station Descriptions Total Units| 2002 2003 2004 2005 2006 Remarks

1,000 mm Dia. V.A.F.P 4 0 0 5 1 0

Quiapo R-Type Engine 130 Hp 4 0 0 0 3 0

K-Type Engine 95 Hp 2 0 0 0 0 0

1,200 mm Dia. V.A.F.P 4 0 0 3 2 1

Aviles* Sampaloc R-Type Engine 230 Hp 4 0 0 0 0 2
K-Type Engine 95 Hp 2 0 0 0 0 0

1,650 mm Dia. HA.F.P 8 0 0 8 0 0

Tripa de Galiina M-Type Engine 450 Hp 8 0 2 0 1 0
K-Type Engine 185 Hp 2 0 0 0 0 0

Notes; V.A.F.P is Vertical Axis Flow Pump, H.A.F.P is Horizontal Axis Flow Pump.
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F 2-7 EERRFE] N OBSBHE & B

Unit: hours
Name of Pumping Station|Equipment No.| 2002 2003 2004 2005 2006 Remarks
(Pump)
No.1 391.721  464.95] 491.20) 350.29( 454.44
No.2 353.80] 466.87] 434.00) 356.18] 352.65
No.3 371.05| 387.10] 342.55] 407.45| 226.48
No.4 389.87| 588.20] 321.73] 487.89 436.66
Total 1,506.44 1,907.12] 1,589.48| 1,601.81| 1,470.23
Quiapo (Generator)
No.1 350.46[ 591.59] 533.21 585.05 27.57
No.2 343.07| 556.95 387.06 174.75 22.52
No.3 4.55 8.35 - 14.49
Total 693.53] 1,153.09] 928.62| 759.80 64.58
(Fuel)
Consumption 67,180 80,400] 69,580] 68,320 59,470 (liters)
(Pump)
No.1 579.03 702.60f 384.49] 405.07| 481.84
No.2 547.38] 783.01 460.31 506.87| 385.63
No.3 537.85 689.90] 489.20] 625.21 368.55
No.4 635.00f 643.42] 485.75 560.25( 312.46
Total 2,299.26( 2,818.93] 1,819.75] 2,097.40| 1,548.48
Aviles* Sampaloc (Generator)
No.1 26.20 113.15 37.64 35.68 74.17
No.2 38.95 54.28 52.99 17.50 48.06
No.3 99.10 24.80 - 5.00 23.50
Total 164.25 192.23 90.63 58.18 145.73
(Fuel)
Consumption 91,020{ 105,238] 70,177| 75915 57,870|(liters)
(Pump)
No.1 597.24) 711.84 105.87] 285.48| 263.48
No.2 420.02] 661.62] 241.21 465.51 354.52
No.3 561.64| 712.07 193.02f 473.06] 313.39
No.4 52.09 70.74] 468.63| 444.55 195.52
No.5 258.04 174.75 520.33 342.42( 226.49
No.6 98.88 19.59] 288.68 65.02 72.56
No.7 53.30 13.45 12.50 13.87 35.68
Tripa de Galiina No.8 114.91 34.79 9.55 15.22 43.48
Total 2,156.12 2,398.85] 1,839.79] 2,105.13| 1,505.12
(Generator)
No.1 307.91 286.72 20.55 92.61 170.81
No.2 - 0.38 92.42 38.54 37.39
No.3 - - - -
Total 307.91 287.10 112.97 131.15 208.20
(Fuel)
Consumption | 134,345 148,080] 116,580 131,720  92,900](liters)

Notes; Total consumption of fuel include the consumption of engines, generators and vehicles for gabage
and spare parts arrangenment.
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# 2-8 RGPS OB
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Mk 1976 1976 1977
PR (ha) 356 225 1,769
FERT

PKHES) (m’/sec) 14.1 9.5 56.0

R 78 (m’fsecx$) 3.53%4 2.37%4 7.00x8

R T2AT TR TR ettt o~

A7 0%t (mm) 1,200 1,000 1,650

25 (m) 3.1 3.0 3.2
BNR~

Hekaess (m'/sec) 1.5 13 1.0

R 7 (m’fsecx$%) 0.50x3 0.45%3 0.50%2

R T8 AT SR SR T KR
Trrvv

B NS A 7 T4 B, R4 T4, R4 T, ERPIIx8

[EiA% ([E]/min) 950 900 950

57 (PS) 450 130 230
FIEhBREER

HEjA 2 Y —2 5.85m%6.90m, 3.7kw 3.40mx7.00m, 3.7kw 5.45mx7.60m, 3.7kw

HKFrYL h a7 750mmx6.9m, 1.5kw 750mmx22.0m, 1.5kw 750mmx45.3m, 2.2kw

FRI-L a7 750mmx13.0m, 3.7kw 750mmx8.0m, 2.2kw 750mmx15.5m, 3.7kw
TR

FEar (B) 1,200min-1, 75KVAx2 1,200min-1, 75KVAx2 1,200min-1, 150KVAx2

WHUKR 7 (%)

0.20m*/minx15mx6

0.20m*/minx15mx6

0.11m*/minx15mx8

AR~ @)

0.25m>/minx12mx2

0.25m’/minx12mx2

0.25m’/minx12mx2

ZERENEE (5)

17.9m*/hr-30kgf/cm?x2

17.9m*/hr-30kgf/cm?x2

17.9m*/hr-30kgf/cm?x4

WAL~ (%)

241it/secx30mx2

24lit/secx30mx2

66lit/secx30mx2
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2002 FFIZBITH A br~v=F 2B T 2EHEOE R EEREFEEZEL) 1L, 28 &
HEFRTRED 41%D> =T 2 HEDOTWD, A hua~v=7|2B) 5 &0 &% EIX
100 N7 9 26.47 Bl & RESEE O 8.7 [IFRICHE A, ENICEWKEICH D, 2!—<7mv
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~ =T DORIEIL, BFECA—URIRICE T, v~ =7 aMEIIRRICH D 4 FTOREN
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WEEX, 2T 8 A~9 HD 80%., 3 H~4 AD 65% TH v . FR LM HEE 1T
T4% & SN TW5H,
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1A 2 A 3 A 4 A 5H 6 A 7 A 8 H 9 A 10 H 11 A 12 A R4
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A MRS (C) 22 23 24 25 26 25 25 25 25 25 24 23 24
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1A 2 A 3 A 4 A 5A 6 71 8 A 9 A 10 A 11 A 12 A

i WAL EL. 10.89 10.86 | 10.85 10.87 10.96 11.04 11.12 11.14 11.11 11.05 10.99 10.93

AR EL. 9.84 9.90 9.94 9.97 9.98 10.01 10.08 10.17 10.21 10.14 10.01 9.89
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Opinions of the Team on Comments of the Chairman of MMDA

Modification on Pump Drive System

Fuel theft by MMDA staff is a problem due to moral degeneration. Under the instruction of the
Chairman, MMDA should carry out a comprehensive training of its staff. Fuel is used only for
operating the generator as a backup power supply even if the pump drive system is changed
from diesel engine system to motor drive system. Thus, the problem of theft can not be solved.

Confirmation of the Project components has been agreed previously and which are described in
the Annex of the Minutes of Meeting of March 14, 2007. The improvement of the existing
drainage pumping station system (diesel engine drive system) was the Project component. A
motor drive system using commercial electric supply has not been requested at all by MMDA
before and is not a component of the Project. JICA have conducted the basic design study based
on the previously agreed components. Therefore, JICA can not accept additional request at this
time when the study is almost finished. If MMDA need to study the motor drive pumping
system, MMDA should do by themselves or should request new technical cooperation, e.g.
Japan’s Grant Aid to the Government of Japan.

In Japan, a flood disaster can happen anytime. In case of a motor drive system using
commercial electric supply, a basic rate for large volumetric electric power should be paid even
though pump is not operated, making annual operation cost higher. On the other hand, using
generator as backup power supply will be a facility similar to a small scale electric power plant,
wherein regular maintenance should be carried out. Thus, maintenance cost will be higher
compared with diesel engine drive system. There is a possibility that operation cost of motor
drive pumping system may be cheaper than diesel engine drive system in the Philippines
depending on electric power rate structure of MERALCO. Therefore, life cycle cost of both
systems should be examined and economic efficiency should be evaluated prior to introducing
the motor drive system using commercial electric supply.

Generally, the price of electric motors is cheaper than diesel engines. However, a high voltage
incoming panel and an electric motor control panel are necessary for the motor drive system
when using commercial electric supply. Likewise, it is difficult to simply consider that initial
cost of motor drive system is cheaper than diesel engine drive system. Comparison of combined
capital and operating expenses for both system should be carried out based on their own
conditions.

Although the current condition of commercial electric supply is quite stable in Manila, the
ability of MERALCO to provide power supply during an occurrence of a flood with a return
period of 1 to 10 years remains to be seen. It should be noted that the target three drainage
pumping stations were designed against a flood with a return period of 1 to 10 years. According
to the report of the Development study, the flood disaster which occurred from 1% to 6" of
August 1999 was equivalent to the flood with a return period of 1 to 10 years. Moreover, the
flood that occurred on the 25™ of August 2004 was equivalent to a flood with a return period of
1 to 2 years. These large flood occurrences in 1999 and 2004 have not been observed recently
after the condition of the commercial electric supply has stabilized. Securing a stable electric
power supply depends on proper response of MERALCO during an emergency condition.
Therefore, the emergency response and structure of MERALCO should be evaluated seriously.
Likewise, it is necessary to discuss with MERALCO how they can secure a stable electric
supply particularly to the pumping stations.

Concern on High Project Cost

Japanese made equipment are currently installed in the three existing target drainage pumping
stations such as engines manufactured by Yammer and pumps manufactured by Ebara
Corporation (installed in 1976 and 1977 through a Japanese loan). As a result of inspection,
pumps can be used if some parts are repaired. Another option is for engines to be replaced
completely because this type of engines is not being manufactured since 1986. JICA examined



the procurement of equipment from third countries (e.g. China, India, Russia etc.) where
cheaper equipment can be provided in order to improve the function of the system. It is
common to arrange matching of pump and engine that the excitation of engines harmonizes
with characteristic frequency of axial torsion, it becomes a resonant condition. Axial torsion is
big and it becomes repeated stress. As a result, destruction due to twisting vibration can occur.
To prevent this situation, pump and engine manufacturers should present vibration properties of
each equipment and should have measures to cope with destruction due to twisting vibration
such as using high-resiliency joints. However, it is not confirmed that Japanese pump
manufacturers can take measures generally with engine makers from third countries. In case
that engine from third countries is procured, existing pumps and new engines may not fulfil
their function because of a mismatch. Therefore, the main engine will be procured in Japan.
Likewise, the cost of the Project will be higher because cheaper engine from third countries can
not be procured.

= The pump type for another MMDA project that Chairman from which he compared the cost
with this Project is submergible pump. Submergible pump can be installed with simple facilities.
Generally in Japan, standard pump types are divided based on design discharge as follows:

Type Submergible Pump Submergible Pump Axial Pump
(Small type) (Large type)
Design
Discharge 0.13-0.60 0.60 —1.92 0.20 — 10.00
(m’/s)
Price Cheap Middle Expensive

The design dischar;e for pumps installed in Quiapo is 2.37m’/sec x 4 pumps, in Aviles
Sampaloc is 3.53 m’/s x 4 pumps and in Tripa de Galina is 7.00 m*/s x 8 pumps. If large type
submergible pumps will be considered for the Project, the number of pumps at each pumping
station would be increased. However, the available floor areas of the existing pumping
stations are limited. Therefore, construction of new pumping stations should be studied if
large type submergible pump would be employed. However, this Project is an improving /
upgrading project of existing drainage pumping stations. Therefore, construction of new
drainage pumping stations are not included as a Project component.

= The drainage pumping station project that was explained by Chairman is a construction project
of a new drainage pumping station where selection of equipment and setting of the
implementation period is comparatively easy. However, in case of the improving / upgrading
project of existing drainage pumping stations, clearance and removal of existing equipment and
materials as well as installation of new equipment and materials would be carried out
considering limited space and implementation period. Likewise, the costs of all these works
should be included in the Project cost. Therefore, comparing the project cost of the MMDA
project that was explained by Chairman and the Japan’s Grant Aid Project can not be simply
compared.

= Quotations for the Project were submitted by several manufacturers and cheapest prices were
selected for cost estimation (however, unreasonably low prices are not used for the cost
estimation to avoid social dumping). Therefore, the Team believes that the Project cost of 1,353
million Japanese Yen is not too expensive and is reasonable.
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