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1 REOHE

74 VB OROUER CHE LB 16 5 (4 RA | HEE EOLAFRL TKetsana)) 13,
2009 £ 9 A 26 HIZ~ =7 EHBE K OVE O Rk 2 2 U (1. 1.1 /) %< 2009
F10H3H~8H (M6 AM) ICBEE 17 5 (2 EHEEOAFRT TParmal) 23EHES -
HEL Y DT 4 LT (CAR) MOV 1 s (f == 2) KO 2 il (0 v
Voo L—) 1Tk, TR KEEZETEL LTS, A2 FA KON oLy — b
B 1. 1.2 23R,

INEZT T, JICA ([EBRWH M) 1%, Ehih o TRt 7 & —a— 5 /A
ZiB LT, 20094 10 A 27 H2vD 12 A 2 B CHAEM 2 BHcIE L, B8 16 5 (4
YRA) BEOY 17 H (X0) IR UK E R K ORI B A KT RO & 5+
WRFEDIAE U Te~ = 7 Hap b O K OVE D Hsk, AR - i Y ook - BbRE
g & x5, ok - B RERRICR D =— X - T2 A A MNEZER L, BoKBiE -
KR D - BB IE - ELZ AT 7o R R, o, ke s ¥ —u—rZtho Lt T
HEEAF JICA FEADOHINK OIS ICONT, AREFICTRY £ L o7, ed, JHEMMH,
MREITICE D REFEHZ=—X - TEA A (Post-Disaster Needs Assessment: PDNA) (2009
£ 10 A T 6 11 A WA ) OUKkKEEY —3 2« 71— (WB, ADB, UNICEF, JICA,
DPWH, MMDA) (ZHA D L. KEFEIBOEHRILA ZX 72,

1 =7 WHDE T LIS BERE R EFRE (JICA, 2005) OBAEORIGH « ~ =7 EHED

B - o Thor~=FH, YA, VT 4 HICE 2N DHKIX TR - 72 #
B, 2o 3HoFEEH S &m0 —E%2E L EER 73 km?

HEOHIIX FRLomEY Th b,

1) B 16 5 (2 RA) RO, 17 5 (R(XX0) (12X HHtk, R EWEIRDL=—X T
A A2 N O ES
2) e EHIRREIR © EBEE RO ER

FAEXIGHIBIE AR 16 5(Fy RAKN 1T 5 (3X0) 12X DR A xR~ =
7 mEE z s, LR OJ5E o PSR LT,

1) WAREF=—X-TERARAL NOIEBEEHRE LT, REA Y FA KRR ER IO
o

2) BEFFHOKBE - HEKFEOIIEBLO MR

3) BLHHBEURT DB SR DA
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2 BR16EBFY FABIOLIT AR L BHKE

(D) ERKEFEZES—TRBFEROWYE ( 2.1.1) LD L, 4 FAICX 280KH5E
X, BERFEREIL 100 BEBEL< . AL T 490 7 AR R4 L, EH K OITHAH
FIXARE 500 ARV ICE L, AT EHHIE (NCR) @ 52%, 55 4-A (BT /50/0) ¢
35%. 5 3ITEMIE (B hTL - vy ) 1 12% & WESEH 1T BRI & B O T E MY
BUCEF L TWD,

(2) RARUTIERICHEAECHIT RV IC K DEN L. BERIL 95 TFEBRRY . #5
NE 450 5 A< SEE L OTT I ARHFILARE 539 AT LT, SEE T LR O
EARESCHLT RV IZ LD b ONE < /T ¢ = FATEHUIE : 75% & 1L O Rt A<
T RVICEDEDONRELL, FEWTHE LITBHUE (2 R) 1 20% &7 7 7 )IIEDKE
LD HDRHNTND,

(3) A FA DFERNIZ 2009 4F 9 A 26 H D/FHl 8 Kih b /1% 8 RFE THETHIIZKE-> T\ D, £
2.2. 21" X oIT, A FECBIAIFT CRAMIN R - 138 mm, A& : 460 mm, A =
A« J—=F 2 C92mm, 455 mm, AR—hk + =V 7 44mm, 2585 mm ZFEkL T\ 5, B
AT A H—F BIFT ORI E 92 mm 1% 20 MRl B, £7-. HFTE 455 mm
I% 100 FRERLL EIZAY T 2B~ U X FH)IRE&L OV 70 i e - 72 & HE
ESND,

@) ~=FBEBRVOR—b - =) 7 ORENOKRFBTNEIL 2-5 FrER, HREIL 10 FrERICH
WA BN, BET LIV A = R =T IR D RBEORNEZZET D &, GHED
DI Tl 10 FfeR UL BICHY T 5 KNt HEE SN D,

(B) BEAROBEMRIZHE 223 128 T L DI, AFAT20094 10 H 3 HIZ 531 mm, 10 A 8
HiZ 685 mm Z&H LTk V., BRI 50 R & bt T\ b,

(BRA Y FAIZ X BHAKKFE)

(6) BEA Y FAIZL D~ =T HHEOWKITRDILITH 222 ~ 41277, HEA S AT,
~ UFFNCREKZHL Z LTWD, ki, = U TRV oM, ~ o itk
FOKEE O H « FAHIEIZIEE L TV %, BRI EITBLIEA 72 < | < U F T OUKRE T
4,000 m*®/sk LU EHEE S 4L, X 7 == U F) I OB BOERE /) K& OFHEIEE K 2 K
IEICHE 2 TV D,

ki B A N DMK E— 2 (D0 T Laguna Lake Development Authority /74,150
m?ls, UP-National Hydraulic Research Center /7 5,770 m°ls * &L TL 3,

(7) ~ U xTJNOPKE (4,000 m*/s) OPI 3,000 m*/s iF~ > HBIRBOKE (G
2,400 m*/s) #EHTT 7S, —EEL, TlROF & F ) (150 m*fs) L, 7
TG AN, PE~ o NI L EHEE S LTV B,
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(8) ~ VX FNITFIRD L ZJARNNE, FIT~ v H A BKFEOK IR X 5 BT SRR A
L0, WKBEEZGENTND, L, SXUZINERT D~ =7 BHE LR,
SMIZE Y AKRILHEE L TWD, ~ =7 FEOUAICER DL, ER PG R ®T
(NAMRIA) 73 S E 1 F2hi L 72 ALK LR A 7 — # R OARTFHEDOIE T — 212 LD,
WAL (R/KE, BRI ZE0 E&H, K2.2.3 K22, 4 1T7RT,

©) ~ =7 WEMEIE, BEIC £ B MK AS RIS IO U, Bk o 27 AT HkIC 1-3
AZZELTW5D, BE2Z2NKILEIC LY Pk 5 T (Pandacan, Paco, Makati. Quiapo
and Sta. Clara) 23/K¥IC KV —BFAOICAR > 7EER 25 1L LT\ 5, o 10 EET O PEKEE
GBI A L T D,

(10) ~ =7 EHBEIXA DI R AESTFR g AL R L TR 0 | Hul Mg @0 o)1 (3
Y77 )L by U AUINKRUNT =% 7)) BB LV i FEES DI % X 5 W EE
Pd 5, KAMANAVA HIIZ B 2 7 7 L X2 T —F N =X A 1 7% (VOM)
Mg, H~ o A HUIBOPEKSENVETH S,

(11) A FAICEY ., T 7 FMOKRMITERFFIZ 1.2 A — FL A L EL. 13.84 (Hf#2 40 4F
ME=R) & 720 JROHUE MR AK LTS, T 7 FIHINEDR - i~ ik, <V ¥
FIN DI & S5 7 FOKN FH- OB ST T WA, HEREEREO B AP~ s ik,
—ERREEENE E R (EL.14.00)D XN HIRAK L TS, 4 EETOHPEKIES DN 3 FHEr
R BEIRNIKALD BRI X DR KT RIS AF 1k LT D, T 7 oK
f:10.48 m, P : 11.32m, fixE : 1460 m T, K3 120m 82 5 &, BEEREEN
BETDHEVDN TS, 120 m DL EOFE (RH#) OmfEix 1,024 ha Tdb, 777
W DOKNL EAFLERA X 2. 2.5 12T,

BN K D HE)

(12) BEASAL1T6 B (10 H 3 H~8 H) b= v dbEsL Y o NZ BB L, SRIEALES -
L Y AR« FKEARAESE TS, HokSEI, FEI, T2 h
HxX ), XX TN TFT )N OT B AN TR E NS ST b, £
fo. T MNTIE Yy X A0 bR ESEE I LIZFRRE LT, 20X Ak
TEREERRIZ > T D, BRSNS X PR SEENFAE LA L OMT XX 2. 2.6 (2R
T, WHEHIRORTC 2 2 =7 ¢ OER EEFEE T DO, 5 LIz ok iR % Fdk 4
LB D,

(13) =2 V7 ¢ = F TE M (CAR) |, % L ATEME (v R) KO 2T7EME (0 7-v
Ve NLA) OUHERIE CE ORI RE, T 0I5 ERRENREELTD, §F
IZCAR DX Gy MMOAXFATRRT « MY =& — RHiEZICHEERENZ V., 59
HE R (MGB) 23MERR L 7= fERREEREGX (1:50,000) (2L % &, WO KX -
WEZ: EOSKMIC LY i~ 2RBAE LG VREE LTHESATVS, MGB KUHH
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EHIC X 2B EGEEIZE D L (Appendix 1 [THHIEE | 200) | /S 41 M OVE D #ilsk
ARV DFEWICE DM Y - RHEAEN ZEGR D Hiv, X7y MNEZKIRE 3 2801
X 77y a7 Ty RRLAWD X 5 7o LW SEERIMO wTRetE & %R o M E M 4R L
T 5D, M0 SEEMNRAE LA RO 2. 2. 7 1278 T,

2.1 REROEEY - IEEEY DR
211  BEFFBUKBH#E - HeKiEsk DRI FR & RE
(v=T EHHE)

~ =T WA NS DR B D WD FE# S 72 BRI R M O R R FE AR
2.3.1 MO 2.3. 11T T, HFEEOLL FAPKBEOARDLTIELL FO@Y Th 5,

() w2 HAHAKIKE L oY AHET e P =2 b (1984-1988) -

1988 T my =7 METH, v ) FHEOa s Fu—L - F— s O#EE - HERFEFHIT
NILFRGERRE (DPWH) 2390 L Tz, 2002 IS fiak OFRAE - MEFRFE B~ =7 14l
EBHE T (MMDA) (24 s D#EAE - EELABAE S 722y, MMDA (3 2006 ELI#%, o)
FHEDBAE - MERFEBZIFIE L TV 5D,

ARl RAWKIZIRWT, = U F )1 R OSBRI EIE 4,000 m®/s BLE & HEE S 4,
=Y FHETH) 3,000 m®/s 23~ A POKBOKESRE R T Z 7 107 S i kK & 3
K S Tnad, U FF)IodokitiEiL. BIZTROILEE T2 o )Io T 7 iim
~OYFRIZ Z VAR S d, FIRO > Z)NTIEEE 2 it T D,

() ~=TF HEEUAK - Pk AT AEAT Y2~ (1976-1998) :

~ =7 EHbE RO (7T3km?) 1L, KPITRTEHT, £ DK 70% D HUs IR HEK
(R 7HEAK) ITKFEL TV D, *bﬂ@@wmvx%Ai A A ODA CTHElii L 7= =2k
K - 156 SERTHEKA &R 230.6 m®fs), FIZ7 4 VEVBINAER LIc= AT 8w « 7 U —
7 74 km, HAN—k 1 835km KON, ?3|57k1”t5§ : #J 400 km THERL L TV 5,

PR 1E 10 FFRE R B (269 mm/24hours), 24 KPR TERHE STV 5, ARO[
KOBBIIFHEHBLLL | & 4808 S, —HHUIR CHKIZ 3 HEZZE L T\ 5, 15 EFTOHEKIE
BOWEEESRIC L D L R TOBEER (GVR L TBEIE  710~100%. KWBEEE : 50%
FREE) MO 2 & FHKIEE OBHEHEKIE S 22 - LRVHERSIC X ZBGERE K T &
V. Ry THKREN DHDITHRIBEENTORY, BEZEOHABESIIAH OMRAKIC X 2 it
EONABEBIRI 2R E BT b B LND D, Hokigiem B2 X 51T, HE
KEEDBEEE « 2 OPEBREE, YK OMFFERNRAI RS D, A ha~v=F28F 2Pk
RS OB PR AESCHIK R, A7 BiiEk 2.3.2 12, £z, =7 HHE O
ﬁ@kﬂ#*%%@@%ﬁ%(mw&wﬂzsa~wﬁwﬁ)%%z&3m%¢o
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7233, 2005 4ED JICA AT L5 & i HEK M O PERBEREC EMER & BEKBES O R
T NE DEFENEA TND FRED 12 EEHEKESGIZ OV T, BFERICHR > 7hisk DA
i [EEEZRZEL TV D,

Proposed 12 Pumping Stations for rehabilitation:

- Group 1: Very old and serious conditions
Aviles (Discharge capacity: 18.6 m®/s, Construction year: 1976),
Quiapo (10.8 m®/s, 1976), Valencia (10.8 m*®/s, 1976),
Tripa de Gallina (57.0 m®/s, 1977)
- Group 2: Old and marginal service life
Pandacan (4.4 m®/s, 1976), Paco (7.6 m®/s, 1977), Sta. Clara (5.3 m®/s,1977),
Libertad (42.0 m®/s, 1977), Makati (7.0 m®/s, 1984), Binondo (11.6 m®/s, 1985)
- Group 3: Submergible pumps of outdoor type
Escolta (1.5 m®/s, 1982) and Balete (3.0 m®/s, 1988)

Source: The Study on Drainage Improvement in the Core Area of Metropolitan Manila (JICA, 2005)

Flo, BRI D BRI LI LI AT % SR FTHY 720 B M OMERH o> 12 /K T RE L B
BHNTHIET DR THOBANIOWT, v =7 Tz B OSTH THRET STV D

Q) v~ =7 EHEPAKEIE T v Y =7 bV~ T PIKKE (2000-2007) -

< BN PR IBOK B TE AR O s X . N O K YT 7O KA _EF D 2R A %
AR TH D, T ur s NI, WA 9.4km, HEKEESS: 4 ST HEKASEEF36.0m®
Is). FECHEU)NO%E (XTXy b x—)) : 43km ZEfE L TW5D,

I RA T~ U )6 ook 0B, WAKILE X YT 7O KA EA 02T
KR DK 80% DEFEHIX A 1~3 HEILL EIZHh7ZDRAK L TWD, BEZRNKMO EFHIZ
XV 3EFTDOR 7R —RpiElA & 15 1k L 7= (Taguig %9 4 H i, Hagonoy: %9 3 H [, Tapayan :
% 14 HIE), fkFeiEls L CU 7z Labasan AR> 75 & & HICHEIRFR L, 4 @AiOR Y 7H0
HEISEBIC L D, 7~8 B THAKEERRZ & 2, Hilk R ACIREE O 0= A IR % J#E L C
WARBEBIRU N R & BT D,

O3 R O O Z ORI 2~3 4 A OIR/KIAIR 2 888 L T 272001, g U 7= Bilth
DERITMEIRORN 75570 8 OIRKIEEE DN FAZ DWW T RERGH L Tnd, Lo, lF
O—E IR, FHERE OEE X DPWH 253% 7= E @8R TH 0 | Hic, WAL 0
B & 72 XM GEER 100m, FHEiEE 7~8m ([ZHME, S bl TatmEE LY 1.0 A—
MRV 12OV TIEA %R, REOTZEMPALETH D,

7 7 TR OER EEREE T 7T OKRAL EFRIT K DRAKN DT HI121E, BoKPHE
M (R M O iRR) O LK ONLERRER, 3 I2=71 -/\‘%X@?'iﬁiﬂﬁbk?%‘
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R DS ANGE- YN QRLY QAL : 3 R R P ST
(4) KAMANAVA Hiitk % K2 A7 A7 m =2 b (2002-2009) :

~ = 7 AR O Hus AR O W A AR P E 5 4 Hil (Kalookan, Malabon,
Navotas K& O Valenzuela) DUK L OB R THY . o vxy MIFEEHAEY : 5 &
A (Maypajo. Spine, Bankulasi, Catmon, North Navotas) , %~ — b K& OV 2 CHERL L T 5

LEIOA v KA Tik, —#6, Catmon R > 7HZBN T~ TR U0 H O TR Y 7THN
BB LT (1 BiEsEpIl) A, 20%, SETT_STORCFENEEHL, 1~3 AfT
PERZITO, Bk « WAKBEOBRBIZHRE EIFCnd, ~=FBOWNRNEI-7-2 &b
FENL TN D,

(5) EFCOS 712~ 7 K (2000-2002) :

HoKHE > 27 & (EFCOS) 1% 1978 4512 DPWH (T8 E S 41, 1992 FICH LWV 2T
LSEERR S 4, 2001 A2 U B U BFERES N TN D, 2002 U B Y 58% (JICA SE4E) |
DPWH 75 MMDA (2% &hiz, L2 L 2006 4ELIFE, MMDA (3 P5EE 42 HHIC
ENDS@%%&E%EEL\7y%4ﬁm&w74uayfiﬁ%f(mmmm>K%é
Fiks s IR AR I L= I XV EEL, BEV AT ABEEELL T\, £7-, EFCOS
HM&E%\ 5 BRI K O OO BIFRHERT & ORJICERE SN TV D BAaMER Y 2T Al
ATV, SEIOBEKIZE Y T2 b OKRMEBRIFTNIKEIC X 0 BRI,
Vb == g OKMFHII =T ARBE LTS, =T BEEOBK T ERIT, N—X
&L 72 % EFCOS [3HERE L TV W T, Pk TEHR O ENIZ 1L EFCOS DOiREEIE & MMDA
(B B EATRERE & AR E AR OSSN L ETH 5,

(6) /<> —=VUXxF)I|YE 2=/ ;b (Phase I) (2008.12 % F)

Ta Yl MIEMROWM OFRER & OYEFBRE A B E % 2009 4 12 A ICIXFEE L 72
FIDOFTED PG S i THEAARE(L Lz, 17 km XE OFI (&% 2013 258 T O TiE
Thd, 7uv= MI3IAT—IZhhiv, ~ U F)oad Y FHEND 6km Eigo~ Y
FTBETHEDOTETHY ., BUEIE, 1 AT7—Y (XU I)IETHK) THDH, LirL,
AElO~< Y ) OLE IR O~ Y 2 HE» D B, 7 a7 MIEEN TR
DT, TOXRMNKPMLETH D,

~ U I OBIBUKIC X 2 KOl O3 B & & PEA ST H121T. Bkl (dhk
A 2 2 Je QN HE) 12 K DBk E— 27 OIS LI TH 5, X, SRR O R
WZxF Lk, BBk O@ERR & LT, ILEREBOEAN, aIa2=7 1 - X— 2D
IRTEH - RS R T A OB ANEIEREIEY R O B FEMEIZ L0 ok Y 27 O A X 5 2
ENH 5,

(7) 1990 4-—JICA v A ¥ — 77 L CHBESNER SN TE T Y=/ b ORISR
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1990 FE~ A X —T7 F U CIREINT-7 Y =7 MI BICER UIEFENZH D, FIS
UL Pre-FIS NEfE SN DONH Y . EIEICAT 2N nETH D,

1) Metro Manila Flood Control Project-West of Mangahan Project: 2007 4 T. 3558 T,

2) Metro Manila Flood Control Project - East of Mangahan Floodway: 2008 4 Feasibility
Study (F/S)52 T

3) KAMANAVA Area Flood Control and Drainage System Improvement Project: 2009 4= 1.5
5T, 2009 4 F/S 52T

4)  Valenzuela-Obando-Meycauyan (VOM) Area Drainage System Improvement Project: 2008
FFIS 5T

5) Pasig-Marikina River Channel Improvement Project:

- Pasig—Marikina River Channel Improvement Project (Phase |1, Delpan Bridge ~
NHCS) T4+ 2013 4F58 T TiE

- Upper Marikina River Channel Improvement Project (Sto.Nind~Rodrigues): 2002 4
FIS5ET

- SanJuan River Flood Control Project: 2002 4= F/S 5& 7T

6) Flood Control and Drainage Improvement Project for MIAA Compound and Parandque-Las
Pinds River System: 2004 4= F/S 52T

7) Marikina Dam Project: 1989 4 Pre-F/S 5& T

(8) 1990 H—JICA ~ 2 X —7 5 L D RE L

NYAB =TT XTI A GO B LN TH D, BEA S R A OFEFIE 1990
DAL =TT THRE LTk EE KIBICEBZ TR Y, 5% OB EK L VR EE )~
DFISIZDONT, FLOMFPMLETH D,

Q) ~ U X FOBASEE LT, ~ U ST Lokl (v 74 20%) kO

WK% B 58 U710 R B« o) A A B

b) Z 7 AL O VK ISR F

c) BHH MO T 0P = N OFENEEE

d) Bk U A7 EHICAR D BB OFHIE A 130 0 FHE - 3%RF - FEHE - HEFFEEL O —JTib

BATAR DL

(ALEB R O HEBIL >V )

63BN L Y A AN T, HARD ODA T L V) 2 & VI S A 7= d AT 5 K& Ok
KIREFHEEFR 2.3.2 1TRT, FEESNTEFEEONSRUPKICE D RENEE LT 7/
JNRONT AT 7 ) OBoKBEE % D FERE & ghF, FREIZLLTo@m) ThH b,

(1) 777 B RMEEERE LT 7 )oKl 25

77 ) (iR : 5,952 km?) X 74 UEVE S, VY UETIEE 3 OXWJIIT, an
T4 LZIUARICIEE TR L, R T F U EH RO AT VX 25, U > A v o BIoEn
7
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TW5, EMICEZENT (NPC) BWEHTHLHA A 3% (Ambukulao Dam : 1956 4F
5ef%, Binga Dam : 1960 452f%. San Roque Dam: 2003 4-58%) MEZ I TW5D, T
N DOIEKRFFEIT R T F o OB A2 BEYIZ 1995 I it 54 km (Phase It
1995~2002 4F)DEERS, R, Kl T O THEIZHET, 2009 4FF TIZHE 23 km (Phase II:
1998~2009 ) DKM, £EF5, R THEMNE T, BIE, LIRES 47 km (Phase ITD) 0 Ffi A
BEINTND,

LB DA PR TIEF - B O HOBEREEES (1960 AR O 1990 FARITHE T.) A3 ERfE
AT CHEEE, XU N8Rk & 72 0 K 100 TR, 450 F AR ZZ 1T T\ 5,
FIR - EENREBICEVGERETTNASEREL TR, B R OEEO K EERANEE
EnTW5,

T NGRS, AR MU D IR K D X T T = i OUAKIT L0 IR K7 &
ZREOWFEDBHTODA, FHHBIEHKBIE S T 0 EERENR A S 2 L 23 HEE
SHL, BOKBIERR ORNFEM S TN D LT sn D,

B SRIOT T NOWKIBEDOFEK E LT, ol X hOREWRD - DA
WL T 7 7)o Eiatmdi ks (3,960 m®/s) LA DX AR (5,354 m®/s)| A3 FEHE
LTV 5B,

(2) 7 A7 7 )R KRS B K OB K B 555

ZAT7T 7N (FREERE : 1,358 km?) VY U BALEOITEMEE 1 O A vz 2 T MITHE
BELTWD, 2T 4 LT LUIRICIEZHT 2 4 ROFHRHET I (39 km) Of)IldfEd L
W T &2 BT 2747 7 —HR 3 (14km) W THETH D, FHEIL 2001
FIZETFEN 2008 52 T LTS, DPWH O&ENZ LB &, SRIOA~Kkicky, bk
O FHRHA N D~ R 97 N DL FEER ORERIZ LD PAKILE A B AEL TnWD, v~ R
N, 2SN RO Z ORI MZREIZE D ERARIIZ > T  KEEIENREINT
WD, ¥ R )NOMERT L 2 UKIZ Z 0 REEHBI g E N M- 2 LR HEE S 523, 0
Ik D 1T 72 < AN VORI ST BOKBIE S TR Y . BoKBIEER O 2R %
L TWD,

(3) &
PATFIC, SREIC W THERT 5,

D 77 7)INTHRMNC Phase IIT % i, B OIGKEZREZ @D DLERDH 5,
Phase IIT xSty FE DL, A TEIOUWAILEE2 VRS & 91, HIBSRENG, U0
T O JRFICH KT 28NN H Y | KL EEDOW EAX S BT, Phase III @
R FER IO TEETH D,

2) WKRTFHIFE DM L&Y mr FAOUKKHHERLED RE LB ELES 9,

8
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SEIOUWKTIEZ, rua X AORGRRIEDENE | ¥ DLEMRO T I LI BA
AN L7e 727 7 )N o Ltk & (3,960 m*/s) LLED X Lt (5,354 m*/s)]
DAEL 72 &2 LEEDRFERT STV 5, AEloUoKIT, O AR THOSEEZ LV ks
FE RN RO T — 20O 0ENE @ [HoKErD # MRfEREAE] 2 AE L, kT
oo H LA TRNEES < GEARFRTHORIZ L 0 Tii~Odok B — 7 (&R, ¥ L ik
DUIKY 2 7 DR Z M D B 2 R’ LT D,

212 PKTERS AT A

(1) 74 VEVRIXKEITIE, 1) KRR T#H (5:00am KO 5:00 pm), 2) Jk LW KREEERE
T M OB YA 7 1 V3 (5:00 am, 11:00 am, 17:00 pm K& T 11:00 pm), 3) bk
ERHOER D) FOML Y o OFEEE LOBLRIZOWTIRIREFIT, kL Tn5, it
IKERFIGE D BRI Y DO TFER L AT ARHBE I TWDR T, 77,
Ea— K OB T )NO 4 F)RETH S, L, v=7 5HEIC OV T, 2006
LUK BRI 1T I ST 7auy,

(2) EZEKEFFEZ B2 (NDCC) D T X 55 AR Z: B 2 (RDCC) —N 5 i # 2 B 4 (PDCC)
“*ﬁW§E£MMMMD—A7/ﬁ4“*ﬁ%§52@m® TR 2 B AR o
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CLUP
DCC
DENR-EMB
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DOTC
DPWH
DRM
DRR
DSWD
EC
EFCOS
EO

EU
FCSEC
GAA
GIS
GPS
GTZ

ha (s)
HFA
HMD
Hr/hr
HUDCC
IEC Campaign
IPCC
IRA
IRR

E—

7T BHFERIT  Asian Development Bank

WE A Assistant Secretary

F—2 + 7V 7 EREBIFET  Australian Agency for International Development
INT A KEFFEZE S Barangay Disaster Coordinating Council

71 A E BB A%t Canadian International Development Agency

XX /N4 T4 T2y A~ Capacity Development

S E 52 City Disaster Coordinating Council

A R EE Comprehensive Land Use Plan

KEFERE S Disaster Coordinating Council

BRI RINE A - B2 E PR DENR - Environmental and Management Bureau
WS HL T BURF4 Department of Interior and Local Government

[EBf4  Department of National Defense

RE=5Z0E)
EA{54 Department of Transportation and Communications
INEHFEERKY  Department of Public Works and Highways

KFEY A7 P Disaster Risk Management

SE Y 2 /W Disaster Risk Reduction

&t ALBA%E4  Department of Social Welfare and Development
KM Z B4 European Commission

ZhRAHE K HI i EaE S 2 7 & Effective Flood Control Operating System
KfEfEmmS B Executive Order

KM A European Union

TR/KIS B+l & > % —  Flood Control and Sabo Engineering Center

— %k i PR General Appropriation Act

HEE R > #—  Geographic Information System

AHERIINL > AT 2 Global Positioning System

RA > Bkt /1454t Deutsche Gesellschaft fur Technische Zusammenartbeit
~7 % —)L Hectare (s)

ILEATEIMRE Hyogo Framework for Action

JKCE G5 Hydrology and Meteorology Division

FFfH Hour

% - BB R ES
154 - Em - FESEI5E)  Information, Education and Communication Campaign
RAEZE BN B9 2 BURFIEIFERS Intergovernmental Panel on Climate Change
Hi 5B Internal Revenue Allotment

FhEHEA]  Implementing Rules and Regulations

H}

Department of Science and Technology

Housing and Urban Coordinating Council
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JBIC [EIB% 1% /14R17 Japan Bank for International Cooperation

JICA [EIBE 1 744 Japan International Cooperation Agency

km F 1 A — ~L kilometer

LCF HiJ7 ¢ H4x Local Calamity Fund

LDCC M7 58 ERRE RS Local Disaster Coordinating Council

LDF W5 BHFE A4 Local Development Fund

LGC H1J57 BiR75 Local Government Code (RA 7160)

LGUs H1J7 BIRIA Local Government Units

LLDA 7 7B/ A Laguna Lake Development Authority

MCM B i3 J5 A — kv Million Cubic Meter

MDCC BT EFJHFEZ 2 Municipal Disaster Coordinating Council

MGB L - HERELS55 Mines and Geosciences Bureau (DENR)

MMDA ~=Z BHET  Metro Manila Development Authority

MMDCC A ko~ =7 S EPHEEZ 54 Metro Manila Disaster Coordinating Council

MTPDP A~ ¢ U B BAZEEFE Medium Term Philippine Development Plan

m2 S5 A — kL Square Meter

m3 N2k A — KL Cubic Meter

NAMRIA %fﬁﬁ%%?ﬁ%%ﬁ National Mapping and Resources Information and
Authority

NCF EF§#EH4  National Calamity Fund

NCR ~=7 %%  National Capital Region

NDCC EF K EJHHETES National Disaster Coordinating Council

NDMC EZF R HEEHEES  National Disaster Management Council

NEDA EZ#%%B%)T  National Economic Development Authority

NGOs EREIFEEUFEIA  Non — Government Organizations

NPC [E|% & J)/3t  National Power Corporation

NSO [EZ#t# /" National Statistic Office

NWRB EF/KEJRZEES  National Water Resources Board

0&M HEFFEEEL  Operation and Maintenance

OoCD i EBSf# /s Office of Civil Defense

ODA BOMF B3 28N Office Development Assistance

OECF Hpsh ek /1 e (EBR W, J)89T)  Overseas Economic Cooperation
Fund of Japan (JBIC)

PAGASA 74 l:"_‘/’fn%%?_@tf? P_hi_lippi_ne Atmospheric Geophysical and
Astronomical Services Administration

PD K#EGE4  Presidential Decree

PDCC IS EFHEE R B4 Provincial Disaster Coordinating Council

PDNA KEHD=—X + TEARA >k Post-Disaster Needs Assessment

PHIVOLCS 7 1 U v kL HEMFEAT Philippine Institute of Volcanology and Seismology

PIA 7 4 U AEHSE  Philippine Information Agency
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PIF 74 Ve A7 7 HA Philippine Infrastructure Fund

PMO TuYxr MEHEBHT  Project Management Office (DPWH)

PNRC 7 4 U B R+t Philippine National Red Cross

PS FHEES  Planning Service

QRF BRI F54:  Quick Response Fund

RA IFn[EYE  Republic Act

RDCC ) ~—°/:‘a v (M) KEFRHEZE B2 Regional Disaster Coordinating
Council
DRI 2 =T 4 XN—ADKEY R ERT 0 =7 FONF—F

READY ~ v 7 LEHil Hazards Mapping and Assessment for Effective
Community-Based Disaster Risk Management Project

RNG 47 > X ERF  Royal Netherlands Government

SNAP WIS A[E 24T EN G B Strategic National Action Plan

UN [EFEHA United Nations

UNDP [El B A B %51 United Nations Development Programme

UNICEF Egs#EA T # L4 United Nations Children Fund

UP 7 4 U B KRS University of the Philippines

UPLB 74 U B RFEE A - 3= g AR University of the Philippines at Los Bafios

USAID KEEBRBAFE T United States Agency for International Development

USEC 'E Undersecretary

wB 5 ER1T  World Bank
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F YT 7 I R I O~ = 7 4R o dol Mok |2 oK R E A R AE STV D, Ry -
FHN=-Z 7l e X 1.1 11TR7,

f5e< 2009410 H 3 H~8 H (6 HME) &, SEEFER 17 5 (X2 HELEOAF
I% TParma]) 23bHELVY i L, ZORALES - iy 2oz 7 2, 1 797% )1
R RUTN, TAT TINEOT B )N OBAKITEE OB R g EE 52, 24T «
L Z4TBM (CAR) KOV 1 #iulilk (f m = X)) RO 2 #illl (B A7-v o - Sb—) OLE#IET
3. ZEORHHARECHIST D 2RFAEL TV D, FEH K OTT L AR ITK 530 44, #IAH
195 FHHABZ D REEICHEBEL NS, A4y FA KON oL — b & 11212577,

IhESZITTC, JICA (EREWH M) X, FEhatb o Bkt ¥ —a— W h%ERHFE] 2@ L
T, 2009 4E 10 H 27 B2 5 12 H 2 BICHh T CHREMZBHICIRE L. Bk « TP EmE 1042
Hom—R e TRAA Y MREKOEIH - EREHEZOERZIT- T2,

AFAEZ, BR 165 (2 FA) BEOQ 1T 5 (R0) 12X D8KEB JOWRIIC 2% RIET
FIREMED & 2 TRV F DS FEAE LT il 2 b 51, oK« ERERR IR DL =—X - TR A
bR A i L, oK - BEKICR S T - BRHIRREIR - BELZ AT xR, 70, Btk
7 B—na—rihhd & T HEEF JICA FHESDOHFI R RS ITHONT, AREFICRY £ & o7,
B, AEHE T, HREUTICL DK EH=—X - TR A (Post-Disaster Needs Assessment:
PDNA) (2009 4 10 H FHJ2~5 11 A P aic FEf) OBKKEY —F 7 - 7 1—7" (WB, ADB,
UNICEF, JICA. DPWH., MMDA) (21 L. FHoLFLX -7,

% o= T B A O A RS AR (JICA, 2005) DFFE DL - v = T B EE DR
MDD TH S~ =i, NTA i, 7 ¢ T E R SHERX TG - 2 i, 456
3 T D FZH 5 & M itr D—E & 5 L rifi g 73 km®

728, PAGASA [ KX, BROBE I XY A4 KA X Tropical Storm TR NI HEE EFES N
TWAHN, RREETITHETRECEN, BEE @FHEES [BRAV R 2 THERARV) &
IR L ET 5,

1.2 FREOE®

FRBIORT LT, HEOHRMIITROEY TH D,

1) B 16 5y FA) KON, 17T 5 ("3X)) ([2k 2k, TR EWEIHRI=—X - Tt

-1-



B 16 5 (G2 ) RONI7TH (RXX) (L SR BEZICIF S =— X« TER X A
Z g Y e A
BEK 2 80— 2 — T e A

A b O FE
2) - RWIKZRER - EHREHEROIERK

1.3 ARSI R OV SIS

TSR HIII B R 16 5 (42 RA) F OV 1T B (~3280) 12X B9l & U C 30 o sl 2 %
R~ =T EHEBHE & RO TR & 55 L7,

D BE 165 (A FA) OIS ~ =T EHHE K& 082 ik
2) BE TS (NRY) OG- JEER - LY

1.4 MFEEMHEEE
ANHEEIERY  (Department of Public Works and Highways: DPWH)
1.5 FREROHER

HEMOMERIX, FTico@mh Th o,

K4 FHY Bz

FH It 115 /18 B S B2 511 MR) i v 2 —F v aF
Fig  EE TR Kk G 1 (MR) iAo 2 —F v aF
JIKE 3 TR /R H A T ()

1.6 FHEDHE

FEIZUU T O THED 5

1) KK E=—X - TERAAL FOEBEFEHRE LT, BRA Y KA LR EAIR L O
2
- =T EAE K OVE D HU O K SCE R DU K A B A WK K EIT K 227K FEHEX D
i
AEES « L Y DA K DK S E M, Hg X D) S s D B

2) BEAAUOKBI - PEAKFEZE DR RIEER OHERE
- BEACNAICXD, =T BRE OB FEOKBIE - PEkisk ORh R & R O

3) BB OB SR O eRE
- =7 EHEOBK T B S 2 T AR
- REERARIITON AN L — Y 3 o E BURER
- A a=T o LoUL OB SARHI O BLK
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Track of Tropical Storm Ondoy

Track of Tropical Storm Pepeng

112 BEA > FA O DM ELR



G165 (42 1) ROV17H (X)) ICL SHABEEI RS =— X« TERX X PE

Z g Y e A
BEK 2 80— 2 — T e A

2 BRI6E (AU FAM) ROITHE (XRV) ITLBKE

2.1  SREFHERN

EZF K EREEZE S (NDCC) —HiRif#ifs (OCD) d#isic k% 2009 4E 11 H 20 HEAED,
T RA RO DRSS T, BN AR OFEEHIZUATOR 2. 1. 1ITRT,

# 211 BREAY A RO KD KE
TS ONDOY- 26 Sep. 2009 TY PEPENG- 03 Oct. 2009
(Ketsana) (Parma)

Affected Population 993,227 families 954,087 families
4,901,234 persons 4,478,284 persons
2,018 barangays 5,486 barangays
172 municipalities 364 municipalities
16 cities 36 cities
26 provinces 27 provinces
Regions I, 11, I, IV-A, IV-B, V, VI, | Regions I, II, Ill, IV-A, IV-B, V, VI,

IX, X11, ARMM, CAR and NCR CAR and NCR
Casualties Dead 464 492
(persons) Missing 37 47
Injured 529 207
Evacuation (as of Nov./05/2009) 252 evacuation centers 54 evacuation centers
16,173 families 3,258 families
72,305 persons 14,892 persons
Damages - houses 185,004 houses 54,373 houses

Totally
Partially

30,082 houses

6,253 houses

154,922 houses

48,120 houses

Estimated cost of damage (PhP)
Infrastructure (PhP)
Agriculture (PhP)

Private property (PhP)

10.952 billion 27.297 billion
4,284 billion 6,799 billion
6.669 billion 20.495 bhillion

0 billion 0.003 billion

Total number of schools damaged

Institutional materials
+ school equipment (PhP)

1,383 schools

1,531 schools

1,131 elementary schools

1,280 elementary schools

252 high school

251 high school

239 day care centers

69 evacuation families per 3 schools

767.45 million

Source: NDCC, Philippines, as of November 20, 2009




BHE 16 5 (2 Fr) BOV17 5 (X)) (2L BUEKBEZIC RS =— R« TEXX 2 P

7 Y B AL
Pt 25— 1 — R e
o RAIC X DU ETIE, BEEFERD 100 HHEERL< . WSEANA T 490 5 AR R34
L. SEE K OITH ARFFE L EF 500 ARV IS LTz, SEEEIL 3 SOTEIERIcEF LT
0. BIRD 52% N TEHIBNCR (3£ 241 A, Quezon City 105 A, Marikina City 73 A%)
(2, B A-MTEUE (7 50 ) T 35% (BEF 160 N, 7 7 TR EEZ ORizal N T 117
A&a\iK%Sﬁ&mm(tyb7w-wyy)@mm%(%%&LkBuwwM@m
N7g &) ElgoTwnab,

— 07, R TIEEICHE RO RIS X D REEN S WRERIL 95 FFRERY . B
SENEIE 450 5 AUT< . %%&Uﬁﬁ?%%i 7t 639 NIZEE LTz, SEEDFEHIX A A
He . BIRO 5% N2 )VT ¢ L IITEIE (Benquet 65%., Mt. Province 10%72 ) ThH®
Al RNT 20%D 7 7 7 NI N A7 7)1 ik 2 & T8 1 /TR (f 7= X) ([CEF
LTW5,

2.2 R EHAKKE
(1) BRI

~ = 7 BRI (LR T RO TBIIATAN R 2. 2. 1ISRT & 912 10 (4
MBS X 2. 2. 1 ITRT,

b, EHo

* 221 <=7 EHE R OELORRIBIHIPT
Location Status of Recording

Name of Station Operated by Latitude Longitude During Typhoon Ondoy
Science Garden PAGASA 14° 38' 48" 121°02' 23" Completely recorded
Port Area PAGASA 14° 34" 121° 05" Completely recorded
NAIA PAGASA 14° 30" | 121°00" Data not yet collected
Napindan EFCOS (MMDA) 14° 33' 32" 121° 04' 01" Not recorded

Mt. Campana EFCOS (MMDA) 14° 40' 06" 121°17' 29" Not recorded

Aries EFCOS (MMDA) 14° 39' 46" 121°10' 08" Partly recorded
Nangka EFCOS (MMDA) 14° 36' 58" 121° 08' 55" Partly recorded
Boso-boso EFCOS (MMDA) 14° 38' 24" 121° 13" 23" Completely recorded
Mt. Oro EFCOS (MMDA) 14° 46' 48" 121° 09' 28" Partly recorded
Catmon DPWH 14° 38' 48" 14° 38' 48" Completely recorded

Source: PAGASA, DPWH
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Marikina River

©

Catmon

Arid S
e @ Mt. Campanp
posobosdy

S oo \
MANGAHAN \

FLOODWAY M .
River Basin Boundary

MANILA BAY

X 221 ~= gHRE O R R RIFT

(2 BRA L FA OFEH

7 R A ORERIE 200949 A 26 H ORI 8 I & /1% 8K £ THEMPAICKE> TV 5, % 2.2.2
R RS, B b BIET R R - 138 mm, H T : 460 mm, HAf =2 R - H—F
YT 92mm, 455 mm, AA— K+ U7 44mm, 2585 mm ZFLEk L T\ B, A R - H—
T BUAIFT ORI & 92 mm 1% 20 ALl RIS, £72, H IR 455 mm % 100 R0 R
Y2 KA, U FF)REKL O T 7 iR o 72, ~ =7 5B &k O
B, ~=SERVOR— |k - T U 7 ORI R 2-5 iR, BRI 10 EfExR
\CHIS T 2N TH LN, BET IV AR - H—FT U NIRT D REORKRREEZ ZET S
&L 10 FHERLL EICHYS T 5 KA HEE S D,
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# 222 BRALV KA ORMNELOHNE

Source: PAGASA

(3) BREANSSROREN

BRSO FEMIEFE 2.2.3 IR T L HIT, ANFAT2009 4 10 H 3 HIZ 531 mm, 10 A 8
HiZ 685 mm 28l LT\ 5, FEIE 50 MR L MG STV b,



B 16 %5 (42 F1) ROVIT 5 (~N2) (2L SUKRBHITHRS =—R - TR A iy
7 VB SERIE
Bt 2 5 — o — B e
# 223 BRSSO H W R

Rainfall Observation

Date Badayan | Apunan | Bobok | Ambuklao| Binga [ Ampucao | Pitikan |San Roque| Baguio | Dagupan
2009
1-Oct 0 0 5 0 2 0 0 0 0.4 T
2-Oct 31 22 15 13 11 11 13 9 20 255
3-Oct 120 138 138 150 178 286 183 73 531 159.5
4-Oct 8 18 8 3 9 33 13 3 38.2 8
5-Oct 0 0 1 0 0 0 0 0 4.6 T
6-Oct 72 101 68 78 68 183 74 24 260 36.2
7-Oct 176 101 78 88 88 84 82 58 276
8-Oct 250 236 259 441 360 385 116 328 685 443.5
9-Oct 7 20 12 17 21 77 22 8 35
10-Oct 0 0 0 0 0 0 0 0 0 0
11-Oct 0 0
12-Oct T 0
13-Oct T 0
14-Oct 2 T

Source: PAGASA

(4) v FA OPKKE

PITFIZ, Ay RAIZ L DPACKRERBUZHOWT, K 2. 2.2 (IR THEEA S FAI2 X BHEKiE
DR & AW TR S, B PSP i 5% D& ROV T, 2.3 1B W Citik94 2,

D BEA Y RAEKRW (FA =R =7 BT T A FTE 455 mm (100 R L
1) ZFELE, v U FHINTRBKEZREZ LTWD, dokfitid~ Y )1 B
DOHIH~ U FFHETIEE L. & BIS FRO~ o T PRI O W - 75 HIERIZ
LTV 5, BoKEFBRIES 72 <, 4,000 m*/s*PL EEHEE SN TVD, EE
HIFREJRIEHT (NAMRIA) 2350 U 72 BAEER I ORI AEDINEE T —Z 12 LV
TER LTe A v RAIZ & D~ =T HHBE K& OVE I Ml o oKL X (R KR 1= /K 1)
ZX2.2.3 KO 2.2.412, 77 T#OKN EFAL#EREZX 2.2.5 12577,
¥ B A N DMK B — 2 J 2o 0 T Laguna Lake Development Authority

(LLDA)/Z4,150 m /s , UP-National Hydraulic Research Center(NHRC)/Z 5,770 m
Is EFHEEL TV B,

2) X< ) XTI OBMBKBRRE X, #E S - dkiEE (4,000 mé/s LA E) @
ST Th D, SRIOF > BA TiE, S 70 b ORIz X 2 KB IX 22D v»
770 1990 4E D JICA ~ A X — 7 F N2 X 25 & BEAFE OBURRE ST LL FOR v 7 Az
R,




E‘/E{]gﬁu‘ (Zl—y/\/) &0\‘17%34 (/\O/\Df/) /:Dté/#%ﬁ?%'/:ﬁ%é:—x. foxy/\ﬁﬁ
. U E AR
Bt o S — i —

Ny 7= U X F)INDU T RE

ayl AR T RE ) (JAT 38 1 i)

NI 700~800 m s ( /H/[1—> 7 7 2)IEVE)
NI 500~600 M Is (#2777 NI B it—T £ KB )
~ U F ) FUE 500~600 m s (T & KB — 2 Y FHE)

> Y F ) EIT 1,100~1,300m s (= U FHg—H2> p « =y ==)
~ U F ) D 1,500 ~1,800m s (#>p - =7 =g —F2X/NLN2)

Source: “the Study on Flood Control and Drainage Project in Metro Manila (March 1990 JICA)”

3) = U X FJIDOUKEDH 3,000 m*/s 13~ > H KK (GHE7 & 2,400 m®/s)
W —EI e E L, i~ o AN IO L S HEE STV D,

(Proposed VOM Project) La Mesa
Reservoir
(KAMANAVA Area Malabon/
Project) T Tullahan River
I —
(KAMANAVAAreaJ"L lood -
) “Elood”
Flood Control Project) .
(Quezon City) ﬂ Marikina River
“Flood” -
(Manila) — -
. San Juan River Flood
Manila Q= 4,000 cu .m/s over
Bay I
“Inundation by storm ﬂ ﬂ):j} (Marikina City)
water” “Flood”
{1 Pasig River @ <{— Marikina River @ ﬂ
« ”» {}
(Metro Manila Drainage Flood ¢== ﬂ -
System Rehabilitation 00 ﬂQ: 3,000 cu .m/s
Project) Napind ™ (Metro Man.lla Flood (Proposed East of
Channel Control Project-West Mangahan
“Inundation by storm water” Mangahan Floodway) Floodway Project)
(Pasay) (Makati) -
Paranaque River
T Laguna de Bay Mangahan
[ Floodway
< “Flood”

Notes: The peak flood discharges during Ondoy are estimated at 5,770 m*/s by NHRC-UP and at 4,150 m®/s by
LLDA, respectively.

222 BIERA L FAIZ L 2D EKFEOHESX
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G165 (4> Fr) RIF1T 5 (XN) (S SHABEINGFE S =—X - T X P

Z g Y e A
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4)

5)

6)

N Z)NE RN CHIKBOKE RO B JINDOMBIC LY . A FA T
LEZRNTND, L, ANUTZNRINGWO~ =Z B LHusE, ZWI
LV R ONKILESE X, JEK AT AFHIEOPKIZR 3 B2 L T\ 5,
v KA OBk THER#ESS 5 & FT (Pandacan, Paco, Makati, Quiapo and Sta. Clara) 7%
B2 PNKILEEIZ L0 R THE AR O— 823 KE LT To, — RIS AR o 78R
DPFIE S TWD 23, o> 10 & T O HE KBS TERs 2 ke L T\ 5, F72, Hubih
BUEDIALES D/ (o7 7 00 by Ve RO T = 7)) 135
FRIC L D fdL, Fikoo— 2308 LT b,

Fr RAIZE Y, 77 FRIEOKMITERFIC 1.2 A— FV EF L TEL. 13.84m
2720 (K9 40 FRE=RAE 2 K00 | I FER O B A EIREHUE AR K L TV 5, T8
BOHLHVWE~ I ANCHIEIE, ~ U TN ZaaDF B )b OPKEAN L
Lz, Fio, —HIHREIEE S OB X5 KN AKX HE A A TW
7o 4 TEFTOHEKIES O 3 #iFT (Tapayan, Taguig. Hagonoy) 7%, i 7Z2PN/Ko E
FIZ X VRAK, —REEIR A2 1L LT\ b, 1 EATOHEKEYS (Labasan) 13iE#L %
ffe LT\ D, T T 7l O/KAL &K rTRE 22 0 R gk m s 2 o~ 3, 7 7 il o
SERRALIE EL. 11.32 m, BHEE 72 E 23 72V K AZ I EL. 120 m & s TR Y |
FILE D EmWHIBIIBAR A TN D,

EL Avrea of Marshland
10.50 ~ 11.50 m: 6,987.6 ha
11.50 ~ 12.00 m: 1,703.4 ha
12.00 ~ 13.00 m: 962.0 ha
13.00 ~ 14.03 m: 62.0 ha
14.03 ~ 14.60 m:

Minimum water level: 10.48 m

Maximum water level: 14.60 m (in 1917)

< U ST B ORMEERITIR LIRBE IR E =7 il 28 S8 T 5,

(B) <RI XDHKFE

1)

BRAE6 HRE (10 A 3 H~8 H)izh = dbEs v v NEBE) L, SEIEALEs -
L Y ACHK « EREERESE WD, EEWRJITIE, T, A
YN, RN, TAT TINEOT B AN TR ENREL WD, *
2. ra s X Ao bR ESI R LERINE LT, % OMFtEIES#imIC
2o TG, BRIAANANT KX D PR ENTA L7 #R i K QT 2. 2. 6 127”7,

-11 -



P16 %5 (42 Fa) ROF1TH (RN2) (2L SUKBEITF S =— X" - T2 A FiliEs
7 U A E
BEt 2 5 — i — B
2) WO =) 7 ¢ = 2178 (CAR) |, % 1ATEMEL (=) RO 2 /T H
B (WA - NvA) ORI TEEOMmAE, HT<0ICX D KER
FELTWD, FHICAR DTy MHOAFATHROT « b =& — il
CHEEBRENZ V. HHER (MGB) 2MER L 7= fERRE RG] (1:50,000) (Z
%L RO L, B - WEY EOSRMFICL Y <D 2R ELLS N
BHEICE SN TS, MGB ROTHARIC X 235 EIC LT (APPENDIX 1
(B EE ) W) ASEA R OEL L, BRSSO L DTy -
RIS SR DIVD, AT L DT~ - FHEAEEIC L 5 1R S E R %
LT R ORI 2. 2.7 (2T,
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- 9'[ -
Lake Level (meter)

Lake Water Level in Laguna de Bay

14.00 - Max. Lake Level by TY Ondoy: 13.9m TY Pepeng

. 1 I /TY Santi
13.60 - : : 4
13.40 A 1.2m/day ; ;
Increase by | 4 '\\
13.20 TY Ondoy 1 I I
I I
: TY Ondoy \\

.

™~

<+ Sept. 26, 2009

Annual Average Lake Level: 11.5m

Source: LLDA

11.00 :

N A0 WY RO AN AN O WD WO A A0 WD DO D QO A © & O A% O W O X9
S &0 80 D 0 A 4B D 60 D 1B @D P 0D P G P W (D (D P S
© O OIS P LSS S P PRI G P P P AP P

N ON N O Q\(ﬁD »

O O O O O O O S O O N o\
TPLFLS T PLEILEL PLIL T P PFL LTSS
Time

B 2.2.5 F7FHIORHAKAMIESE (20094F)
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23 KEROHEEY - FFEEDAROERE

2.3.1
(¥ =7 EHEE)

BEAFBKBE - HEKHERR DRIR & BRE

~ =7 BRI BT D FHE & D U ME I S L7 BB R B KOO IR . R

2.3.1 ZO 2.3. 1 1T,

# 231 =T EHEOELRUIKEGE - HEKEHE

Name of Project
(ODA Scheme)

Catchment
Area
(km?)

Facilities and
Target
Improvement
Level (Design
Return Period)

Implementation and
Current Conditions

North

KAMANAVA Area Flood Control and
Drainage System Improvement Project

River: 30-year

2002 - 2009

Continue the portion of Local Fund
for completion

19
JBIC/JICA Loan i -10-
( ) Drainage:10-year - Drainage pumping stations (5 sites)
* Ring dyke
Central
1974 - 1997
Mamla Dralqage System Improv_ement - Drainage pumping stations (15
Project —Drainage Improvement in the Core Drainage pump: sites)
Area of Metropolitan Manila 52 10-year
(JBIC Loan) + Flood control gates
+ Channel improvement
2009 - 2012: Now on going
Pasig-Marikina River Channel Improvement I . DBivar i
Project (JBIC/JICA Loan) 651 River: 30-year River improvement (17 km)
+ Revetment and parapet wall
South
Mangahan Floodway with Rosario Weir o 1984 - 1988
- River: 30-year
(OECF Loan) - Floodway and control gates
2000 - 2007
« Lakeshore dike (9.4 km)
Metro Manila Flood Control Project — West 39 Drainage: 5-year - Drainage pumping stations (4 sites)

of Mangahan Floodway (JBIC/JICA Loan)

Lake: 40-year

+ Flood control gates(4)

+ Napindan river channel
improvement/Parapet wall (4.3 km)

Pasig-Marikina River Basin

Effective Flood Control and Operation
System (EFCOS)

(OECF Loan) & (JICA Grant Aid)

Completed in 1993
(OECF Loan)
2000 - 2002

(JICA Grant Aid)

-18 -
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F v FA YK EB T AR ELEOIEKER DO FERE L R, SRS oY Th b,

Q) ~rIAPOKBOKEE e Y AET e 27 b (1984-1988) :

N

>N

1988 Flc7my =y FETHh, » Y UAEDO I b —)L - 57— N OFRME - FEITA
FEEKA (DPWH) 2830 LT\ e, LavL, 2002 RIS & Mgk O#RfE « HHLT~ =T 5Hb
EBR T (MMDA) (B Xiv/=h%, MMDA (T 2006 fELIRE 2 3 Y A HED B - FH 212 1k
LTW5, £/, FiioF v & Ji#Hg (HCS : Hydraulic Control Structure, ADB Dl (=
£V DPWH 7% 1983 4EIZ5ERk. HIY @ KEIFBAFE D 7 OWIKNAL Z T E O ARALITAREF L 2vDRE
BN Ry 7 ) %08 L CiRAT DHRCIGEK A G 2) ©. 2006 4FLARE, #(E - BB A5
LT3,

LEDA Yy RA ORI EIE~ U F 7)1 E§ii T 4,000 m®/s L EEHEE S L, a3 ) 4 HE
T 3,000 m®/s 3= 2 N PO BOKEE R C Z 7T i S v, IS e WY AR R
DF U H T, T E )N E T 7T 150 m®/s MW LT\ D, v N
VIOKIEIC K D RIKITED 7 7 FI~D 3 iRIE, <~ U $ ) FiRo/ o 7N BT 5 dki
BEEHEE, BRE L Cy=T HH B2 KN O o722 Lt/ d, DFY, ~
VI N HOKEIE Y = T HERE DI O BOKBEE O B E R L TWAIRTH D, b L~
VAN BOKEE DI T STV o 7272 HIiE, < U )1 B 4,000 m®/s LL_EOBEKE
MWEDEENRTT)INTHIIAFI, v =T D NAEEMENRKIOE L W2 &ilhd, v=
5 EEE O R OHUE & KRR BEE D720~ v H U HOKIRIT K B BT D 45 T Fe
OTRZXMNoT,

B, U HAURKEO YY) A HEERE & MCGS (Mangahan Control Gate Structure) (2
DWTOIEOT- D, HEEFOFRE Z LL FICFidk 35,

a) ~ U XTJIAR)TEHBE STV MCGS 25, ONBFD A AL F RKFEEFIAD
Pasig-Marikina JI[JHi#E (77 « R— bk LW I 4RD) FHEOEEIZ/R S Z L @FFHE
ENTWETIOT I s XA T D — MMTOWT YRGB8 N H -7 2 212k,
ZF DR P EHIEI 72 o 72,

b) EOREFR. ~ AR~ KE (FHE 2,400 m*/s) ZfERT D720, [EEE
OHE A T AN ~OFHE & (900 m®/s) Z R 2 MBS F — N A RE LT,

¢ 7o72. JKHESZER (NHRC-UP, 1981) TiX., MCGS ft L o H SR/ CIHUKEIZ 2,000
m®/s Lk Ed, MCGS O MBI NSRS,

(2 ~=T7EHEYK - kAT AEHRTa =7 b (1976-1998) :

~ =7 B LI (73 km?) ORMETMEREHT, £ ORI 70%I TR (R 78k
KL BONRNE PR TH D, BRI AT Lk, AAD ODA THM L 7= FEHE KBS 15 &
Pl (Aviles, Balete, Balut, Binondo, Escolta, Libertad, Makati, Paco, Pandacan, Qiapo. San
Andres, Sta.Clara, Tripa De Gallina, Valencia, Vitas, #HE/KAE&FF 230.6 m®/s), EIZ7 4V

-19 -



P16 %5 (42 Fa) ROF1TH (RN2) (2L SUKBEITF S =— X" - T2 A FiliEs

= Y e A
BESet 2 5 — 2 — L e A
EUBINAER Lo AT« 7 U—2  T4km, B3N — b 35km &Y, HEKE £ 400
km THERR L T D, IR DAL EIZ DWW TR 2. 3. 2 12T,

PR 13 10 4R AL (269 mm/24hours) TH4a 24 FEAHEK CRHBBIS LT D, 4
[ O RRK OBIBNIFHE AL | & P S, 156 BATOHEKES OEiRGEEIC L, #Hilzo
RV THEKIZ 1~ BEE LTV D (£ 2.3.3 2), Ko7 0EERE (B Ry 7K
H 0 70~100%., (KOEBHEIE - 50%FRE) 1I2 LD &, BEFOBEKBES XA RIOMAKIZ X 2 i
Higk D KB ERRIBUC 3 2R E P TV D B2 bNbn, KR TSI, B
PR O I X - LRVHEREIC X2 BB R NI 0, R THKEEN 2 Halc ks T
WRUN,

() ~ =T HHBEUKEIE Y 2 Y = 7 F—PE~ TP EOKE (2000-2007) ¢

< AN PR BOK B TR R RN ORI KRN T 7O KN B OB E T
LI TH D, 7ay = ME, WFEE 9.4 km, PEKMES: 4 &7 (Tapayan, Labasan,
Taguig. Hagonoy, #aHEAKZA&EREF36.0 m®/s), BKHE S — K : 8 FEATIC LV | (K FEHIHIX D
AR E i L T D, e SRR OALE 22X 2. 3. 3 [TR T,

FrRATE, = U XTI 6OWAKROBGR, NAILE K VT 7 OKA_EF D%
TIEH DK 80% DIEERX S 1~3 HELL EICH= 0L L, SREATOR Y 7HH 2%
WNIKALD EFIZ X0 R o 7 — T Vs S 7oL 03K L CHEME IR L7z (Taguig 559 4 H .,
Hagonoy : #J 3 HI#. Tapayan :#J 14 H[H). fkfeiEes L TV 7z Labasan AN 745 & & 124
ERFTOR > TG TEER 2 5 L7z, ZOMR, 4EHTOR S 7T HOMERRICEI Y 7~38
A CHARBERRZ & 2. DR ACIRAE O SRR /K HI O FLfE L C KRB 2 R &
EFTW B, JRE O Z ORI 2~3 o A ORI Z R L T, gk
L 72 B O fE RIS AR o 757 EOIRAKIER OB RIZ OV TREKEH LTV D
(http:///www.taguig.gov.ph/news.php?ID=195) ,

LU, RO HENIL, # A NE OLEHEHIXIZ DPWH 2% T 7 EELRTH Y | FF
(2 KD OGRS X 72 XM GEER 100m, FHEEE 7 ~8m (ZHHME, S & i Tit
FdD 1.0 A= PR (IZOWTE, A%, REIOERBBLETH D, £, RTHIC
BN DHKBEOBENREHTH L0, 5%, PIKBEORENLETH D,

(4) KAMANAVA HUmtK L Ok A7 A7 v =7 (2002-2009) :

~ = 7 EAREE O g A LR 0O M A RS- AL E T D 4 Mk (Kalookan, Malabon, Navotas
KO Valenzuela) Dt B QKRR TH Y . 70 ¥ =7 MIEZEPEKES 5 &FT (Maypajo.
Spine, Bankulasi, Catmon % O North Navotas : #aHE/K A &7t 44.1 m®/s) . 77— b L OV RS
THREN TS, 7av=7 hOxRi O EILX 2.3.4 12737,

SRIDF L KA TiX, —#F, Catmon AL THIBNT~ T A U)ING O TR 78
WN2IKEE L7z (K—RiEEEHIE) 23, 20k, 5 &I X TOR S 7S THREPEKZHT T,
FEFRE LT 1~3 HIEICTHARBEBRZ1T . Bk - WKBE ORBICSIRE LFTnd, v=7
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BOWNLME -T2 2 & bHIXKPEROZRICHTE LTV D

(5) EFCOS 7= k (2000-2002) :

EFCOS 1T 1978 ‘Eic /A EERKE (DPWH) (ICX DV EE S, 1992 4EICH LUV A
T AR S, 2001 FFITY ANE Y REfMINTND, 2002 4V v U 5ER%, DPWH 7»
b~ =7 HHE )T (MMDA) 2B Sz, LML 2006 LI, MMDA |4 758
ZIMIZ EFCOS DR A4S 1IE L Ch D | AEOUPK TR PER S AT LI H S
TR, SRIOUWAKIZEY | F o ORMBIPTIIAKEIZ X 0 BIIBSSRE, o b -
=4 = a3 OKRMFHIT =T AR L T\ 5,

(6) <7< UXH)|%ET Y=/ b+ (PhaseI) (2009.6 % F)

T Y 7 MIEMSOBEM OF e & OB A H F 2 . 2009 4 12 A I IEERE L 728
RIROFTRR D PG S s THEAAR L, THETIE, A 1m ROERED S FIFL 100
EITRY D77 v 77— NOFERENHEINTEY, THEEMRFIZIZ T 7O ThE
I OHESR K OWNKBERRA K & < HIFF SN D, 17 km KE O fE % 2012 258 T O T ET
HbH, B, AROF Y FATIE, kil (1) o X912, 7S 7D OBRIZ K 2 HKIC
B/ A

(7) RO

a) ANV ROKKETERE KBRS 2 KR D 7 7SO i R T IR R &
NTW5, SO RAIZEBWT, v =7 54 B O L ils~ o ik B o8 H 1Y) %
RELTWbZ iz k@@ Tb o,

b) ARIDOA Y KA OKMIL, BEAFOIRKSCHEA MR ORE G A 1L 5 20T ERID K& &2
Too BIZIX, W~y T ayel MR OR S 7 TIE, SRR 5 -
(R 70 mm) ZRRICEHBE LESNTWS, L 2AD, £2221R0LELIIT, &
[ OZERNIER 2 72 0 14 64 mm 2% 6 Bl bAkfe T2 &V O BEREEY K72 o72, OF
V. FHEOK 6 55 DRWBES 72720, ERE)D X ISR TG Tidxhic L&
2oty 9 LI KIFOBIGIX, F~ o A2 TR, ~=7 ahbEdoK -
PR AT ABIEHTvr Y =7 F° KAMANAVA #ililko 7' 2 = 7 F O#ilE T H 5 L7,
LosL7ed o BB KO NAKM DS ERFHOKAL L D @< Th, Ay 7B X v k%
ke L i AU, BHEiRE 2 0 b NOKEEBRIFFNIZEE T 5 & D ORITITMAK D 2RISR S 4,
ForiCiRkiERE OB E Z R L TWD, FlziE, ER@o~ =7 HHELK - HEk =
TAEATYRY 2/ MOURLIZE IS HKIZ S BFIZEZE L THHEEOHRITH TN D
P~ Ao KAMANAVA - 787 MZBWTH R FEDEN RO,

) Lo T, AEORIAKZEL T, JICA 72 & HARDIHRIT X 5 16/KEZE O HERH
DRI, HIRORACIRILOUGE, AR OFE 2 EICROND L HI1S, FoIicRis
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(8)

1)

2)

3)

4)

5)

NTWn5HEERD,

B 3
PLFIZ, fREEIC YW TEH4 5,
W7 E ) ORANLEi

~ =7 HHSE O FLHIXIZ I T D 15 T OPKREES 3% 20~30 FLL ERRE LT
5. HFIZ, 3 EFTDO R 7 (Aviles, Quiapo & Tripa de Gallina) D UV B RLETH 5,
Jiti 5% D HEFF & FLALRE D — ok

~ =7 HHEBE DB - BEKEEDOFEN - HEFE ERH A — ook (MMDA 7> DPWH ~)
L. S OHERFEEL O R E2 X 5, £72, MMDA 13 PR E8 2 BLH 2 2006 4F LU

EFCOS DO#feRiE A= LT\ b, 29 L2 &5, EFCOS OMEEREH & F e 5k
D&HH DPWH IZ—7efb T2 Z ENMNETH D,

R it 53¢ 0D R A RS

AEIDF > RA T KPR T D —7 )ik SRV 5 B KIS KD KA ER-T
KELRGTRAEMEL L (B Inrray=r ), SElomtk sz 26
(2. EIEUK OARPLA B F 2 TS 2 S BRETT D NER D D,

BERZHE/K B8 O B o/ NBUEHEK AR o 7 D PR3 A

R T PR 8 2 WDITFEE A~ IRAVGAT PRS00 = I OHERFIC X 0 ok efim
RENMHE SN | BEBHAEIN TS, 2O LS ITR THKIEN &+ 8T
ERVRENRRZ T 6N D720, 2 b OPKEECE I OBLER THER S LECh 5, (I
R OHERFE )

T/, EEOICAFELSMNT, A bue~v=T TIE I E TIPS, =2
T (KB « HEKEZ2 E725 DPWH <0 LGU (2 XL » T, KR OB REE L LT
1970 FFRLARTD B HERX A ERE SN TE TV D, Bl x X, KAMANAVA HLIXIZ 1 23 T D
RERS/ IR KA 7 (59 0.11 mP/sfunit, 47 o X BUFEEEBNIC L 5, 1991~1992) <°
BERX DWANCIRET 7 — R A3 0 | WOKIRFIZ I E S THK STV 2, 29 L7/ lsE
KR THERR DRES) & MERFT D 7o OIiE, Pk (=27 v HEKESL TKIE) OREl%
FEEL TV ZEBNMETH D,

1990 FF—JICA ~A X —7Z o THMESNEHmINTE =7y =7 F ORI O
BEASBKOUE

1990 FE~ A X —7 7 L Tld, Y, LT OMA 25tB ey =7 FMERINTE T,
BAEOHEIRN 2T & &bl SHOBRHOEBNLEEND,

(@) Metro Manila Flood Control Project-West of Mangahan Project: 2000~2007 4 1.5+ 5 i
(b) Metro Manila Flood Control Project - East of Mangahan Floodway: 2008 4 Feasibility Study
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(c) KAMANAVA Area Flood Control and Drainage System Improvement Project:2002~2009 4~
TEH3H, 2009 4 F/S 5€ 7T

(d) Valenzuela-Obando-Meycauyan (VOM) Area Drainage System Improvement Project: 2008 4
FIS 58T

(e) Pasig-Marikina River Channel Improvement Project:

a) Pasig—Marikina River Channel Improvement Project (Phase 11, Delpan Bridge~NHCS)
2009 4 T475 F,2012 58 T TiE

b) Upper Marikina River Channel Improvement Project (Sto.Nind~Rodrigues): 2002 4 F/S

Jn
c) SanJuan River Flood Control Project: 2002 4= F/S 5& 7T

() Flood Control and Drainage Improvement Project for MIAA Compound and Paranaque-Las
Pinas River System: 2004 £ F/S 52 T

(9) Marikina Dam Project: 1989 4~ Pre-F/S 5& T

BB, A huv=71C80 2 BRGSOt mgEKIA-CHPEKE, R T ERRER
2.3.312, Fl, = =7 @B T LHIRO KPR O EiizE) (2009 49 A 25 H~9 A
30 H) #%# 2.3.41T77,

(AEEBIL Y o e O L Y )

AeE > o B ONHRER L Y SN T E i S LAk R M O HE AR R FE 42, LT E
2.3.2 1ZRT,
£ 2.3.2 At - LY O E 7oK - PEAk ISR

ngi\ogcireoric)t Facility Completion
1 Pampanga Delta Development Project, Dredging: 14.2 km 02/09/1990 (L/A)
Flood Control Component(1) Embankment: 29 km Completed in 2002
(OECF Loan) Slice gate: 16 units
2 | Agno and Allied Rivers Urgent Dredging of Lower Agno River including 08/30/1995 (L/A)
Rehabilitation Project short cut: 28.3 km Completed in 2002
(OECF Loan) Bugallon Bridge
Dike(left bank of Lower Agno):540 m
3 Mt. Pinatubo Hazard Urgent Mitigation Dredging of Bamban River: 15.9 03/29/1996 (L/A)
Project Channeling of Sacobia River: 5.4 km Completed in 2001
(OECF Loan) Channeling of Bamban River: 9.9 km
Bamban Bridge and Mabalacat Bridge
4 Agno River Flood Control Project (1I-A) | Floodway: 11.6 km (low water channel 09/10/1998 (L/A)
(JBIC Loan) excavation) Completed in 2009
Guide channel of Bamban: 1.97 km
Hector Mendoza Bridge
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Mt. Pinatubo Hazard Urgent Mitigation
Project (1)
(JBIC Loan)

Southern Mega Dike: 9.29 km

Gugu Bridge

Baluyot Channel Improvement:4.3 km
Sand pocket dike: 9.64 km

Guide dike: 2.6 km

Channel dredging/excavation: 58 km
Channeling/Dike: 6.22 km

Mancatian Bridge

12/28/1999 (L/A)
Completed in 2006

Laoag River Basin Flood Control and
Sabo Project
(JBIC Loan)

Laoag-Bongo and Alluvial Fan River
Improvement works:

River improvement: 14 km

05/30/2001 (L/A)
Completed in 2008

Sabo Dam and Alluvial Fan River
Improvement Works:

River improvement: 39 km

(Cur/Labungaon, Sosona, Madongan and Papa
Rivers)

Sabo Dam: 5 (Cura No.1, Labungan No.1,

Solsona No.1, Madongan and Papa)

WEIZAARD ODAO LV /R N, T 7 ), EF YR, 747 7)1 THEK TR
THENRFEMSNTNVD, BRSHKOEERETICLD L, 77 /MBI OT AT 7R
AKHRR DUKFEE DA SN TR Y | PoKPiEa o6& & 2R, BEIXLLTO®EY Th %,

(V) 77 B RMEE ST 7 )oK g

77 N (FElkiEAE - 5,952 km®) (X 74 U EVE 5, VY U ETHEE 3 OKEIIIT, au
T4 VZIIRICIRAFE L, N T A B RN AT LV Z 2B, U A v BIcEn
TV, RIcEFENT (NPC) BEHT 5L HEIX 4 31 (Ambukulao Dam : 1956
5%, Binga Dam : 1960 452/, San Roque Dam: 2003 #-58k) MWEFR I TW5D, 77/
JNDTEKRFZENT > T 2 F o OPIKBE % H9IZ 1995 4£1Z T it 54 km (Phase I: 1995~2002
)DL, #E. K T 0 THIZETF, 2009 4£F TIohii 23 km (Phase II: 1998~2009
)DL, BERG, R T ENE T, BIFE, EFHE 47 km (Phase IT1) OEMEARE ST
W5,

A DARAPIKTIEH - EFEOHWEERRIED) (1960 FFR LT 1990 ARITHET) A3 4iE
AT CHEEE, /N T N —8 03K & 72 0K 100 TFEE, 450 T ADBEELZ T T\ D,
FRY - EEMRERICE VAEREFT S SEEA L TR, B A O#EREO K ERIBARE
SNTW5H,

T 7 NFERIE . AEEAR U O BERA Y L B XU S —#OUKIT K0 TR &
ZHROWRFE DTV DH, FiHIBIT KB S Tl 0 gFEBREEI RN m 0 2 &3 HEE
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[t 2 50—z — AR A
AL, BEAKBGERERS DI EPFEE I N TWD EHr s,
2B, AROT 7 NOBKILEDJRINE LT, rulr X LOREMED D BEAMITIK
WL 77 7)o EiatEuoksE (3,960 m®/s) LLEDO X Al (5,354 m®/s) | 23RS
TV 5D,

(2) 7 AT 7 ) Hitsse Kb B K UMt K B2

Z AT 7N (G : 1,358 km?) (30 Y EACEOH 1T O A 7 a2 2 7 NIz
BELTWD, 2T 4 LI UIRICIEZ T 2 4 ROBKRHT (39 km) Ol &R L
W TH L M2 BT 2747 7 —R 3 (14km) W) THTH D, F3i% 2001
FIZEFEN 2008 FF52 T LCW5D, DPWH O&EHZ LD L. SEIOA_ Kk, b
TOFRHGFIN O~ Ko T )OO FEEB ORI L A BKIEENR B EL WD, ~ Ko
I, 2SR Z)NORI MRS X0 AR IS . KFEEBEMRES L TWD,
~ RO X DUKIZ L0 BERBIIHE N 72 2 LA HEE S D25, JEE Hitk
DFEE T D72 < BN OREIGITHKE STl v | PoKBIEkERR DA 2 54 L
TWn5,

(3) Wk
IR, EEIZ W TEHT D,

1) 77 7 )INF R Phase IIT 2 3Efi, WMIKOIRKEREEZ @D DLENRDH D,
Phase III sttt fr fr 001X, A EIOUAKILEES R X 910, RN, N0
I B O IRFICE AT 5B H Y | WK EZEEOR &M 5 BT, Phase IIT O
RSN IMRD CHEHETH 5,

2) BWOKTHIEE DM L& a & AOBKKHRERED JE LAKEREA S,
ARIOBAKTIX, ralrZ AORKRIEOEN & | & N2 EHelf 012 I U 7= AW
Wi L T 7 2 ) o Efat ks (3,960 m®/s) LA ED X Afkii (5,354 m®/s) |
DAL 72 7 ZEER R ST 5, AEIOBKIT, © BKFHOEEIC L Bk E
HEBENRUAK TR — EADONENE, @ [HKRED & AEREHRNAE) 2 RE L, Bk T -
H LNRA TN IS < GEE 2 FRTGTIZ X 0 TR~k e — 27 K, & & Ttk
U AT OB E X 2 B A R LTV D,
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Drainage Present Capacity .
Pumping Station Area  Discharge NOLSJ'nC;I per Unit Compls:é(;r;
(km2) (m3/s) (m3/s)
KAMANAVA Area*1
1 Maypajo 241 6.6 2 3.30 2008
2 Spine 1.73 13.0 4 3.25 2008
3 Bangkulasi 0.75 4.4 2 2.20 2008
4 Catmon 3.55 10.5 4 2.625 2008
5 North Navotas 9.63 9.6 3 3.20 2008
total 18.07 44.1
Metropolitan Manila Core Area*2
1 Aviles 3.28 15.6 4 3.90 1976
2 Balete 0.94 3.0 3 1.00 1988
3 Balut 0.49 2.0 2 1.00 1998
4 Binondo 2.69 11.6 4 2.90 1985
5 Escolta 0.30 15 3 0.50 1982
6 Libertad 7.48 42.0 6 7.00 1977
7 Makati 1.65 7.0 2 3.50 1982
8 Paco 1.74 7.6 3 2.53 1977
9 Pandacan 1.15 4.4 2 2.20 1976
10 Quiapo 2.29 10.8 4 2.70 1976
11 San Andres 3.23 19.0 4 4,75 1998
12 Sta. Clara 1.57 5.3 2 2.65 1977
13 Tripa De Gallina 17.05 57.0 8 7.13 1977
14 Valencia 2.37 11.8 4 2.95 1976
15 Vitas 5.56 32.0 5 6.40 1997
total 51.79 230.6
West of Magahan Floodway Area*3
1 Tapayan 13.49 9.0 3 3.0 2007
2 Labasan 6.01 9.0 3 3.0 2007
3 Taguig 14.23 12.0 4 3.0 2007
4 Hagonoy 5.28 6.0 2 3.0 2007
total 39.01 36.0

Source: DPWH, MMDA
Notes: *1: KAMANAVA Area Flood Control and Drainage System Improvement Project (JBIC/JICA)
*2: Drainage Improvement in the Core Area of Metro Manila (OECF/, EXIM Bank for Binondo/
Libertad/Makati)
*3: Metro Manila Flood Control Project - West of Mangahan Floodway (JBIC)
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# 2.3.4 BEFYFAIZLD~ =T EHE TOHE O KIS O SR E) Rk
(2009 459 H 25 H~9 H 30 A)
Pump Drainage  Present Capacity Date
Station Aera  Discharge Unit 2009
(km2) (m3/s) (m3/s) Sep.25 Sep.26 Sep.27 Sep.28 Sep.29 Sep.30
Auviles 3.28 15.6 390 % 14.6 78.1 74.0 229 8.3 13.5
1,347,840 m3 196,560 1,053,000 996,840 308,880 112,320 182,520
Balete 0.94 3.0 1.00 % 18.1 77.8 50.0 375 4.2 125
259,200 m?3 46,800 201,600 129,600 97,200 10,800 32,400
Balut 0.49 2.0 1.00 % 27.1 87.5 39.6 27.1 22.9 16.7
172,800 m3 46,800 151,200 68,400 46,800 39,600 28,800
Binondo 2.69 11.6 290 % 135 56.3 96.9 30.2 20.8 17.7
1,002,240 m3 135,720 563,760 970,920 302,760 208,800 177,480
Escolta 0.30 15 050 % 14 26.4 13.9 1.4 0.0 0.0
129,600 m3 1,800 34,200 18,000 1,800 0 0
Libertad 7.48 42.0 700 % 9.7 333 36.8 16.7 9.0 9.0
3,628,800 m3 352,800 1,209,600 1,335,600 604,800 327,600 327,600
Makati* 1.65 7.0 350 % 4.2 16.7 0.0 0.0 6.3 14.6
604,800 m3 25,200 100,800 0 0 37,800 88,200
Paco* 1.74 7.6 253 % 8.3 30.5 0.0 0.0 55 55
656,640 m3 54,648 200,376 0 0 36,432 36,432
Pandacan* 1.15 44 220 % 4.2 39.6 0.0 0.0 0.0 0.0
380,160 m3 15,840 150,480 0 0 0 0
Quiapo 2.29 10.8 270 % 14.6 53.1 21.9 25.0 14.6 7.3
933,120 m3 136,080 495,720 204,120 233,280 136,080 68,040
San Andres 3.23 19.0 475 % 5.2 54.2 10.4 7.3 4.2 4.2
1,641,600 m3 85,500 889,200 171,000 119,700 68,400 68,400
Sta. Clara* 1.57 5.3 265 % 8.3 54.2 0.0 0.0 25.0 27.1
457,920 m3 38,160 248,040 0 0 114,480 124,020
Tripa de 17.05 57.0 713 % 5.7 453 42.2 15.6 7.8 6.8
Gallina 4,924,800 m3 282,348 2,233,116 2,079,108 770,040 385,020 333,684
Valencia 2.37 11.8 295 % 20.8 83.3 62.5 31.3 18.8 20.8
1,019,520 m3 212,400 849,600 637,200 318,600 191,160 212,400
Vitas 5.56 32.0 6.40 % 10.8 325 8.3 10.8 8.3 8.3
2,764,800 m3 299,520 898,560 230,400 299,520 230,400 230,400
Total 51.79 230.60

Source: MMDA

Note: * shows the puming stations that stopped their operation during Ondoy due to submergence by flood.
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KAMANAVA Area Flood
Control and Drainage System
Improvement Project
(Completed in 2009)

Pasig-Marikina River
Improvement (Phase I)
Project (On-going)

Mangahan Floodway
(Completed in 1988)

Metro Manila Drainage
System Rehabilitation Project
(Completed in 1998)

X

Metro Manila Flood Control Project -
West Mangahan Floodway
(Completed in 2007)

N
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2.3.2 WAKFPERRT A

(1) 74 VBV RILKET (PAGASA)

PAGASA 1Z B #H:Ali (DOST) TR, EOBTEENW)INZOWTEOK PERICLE RS 2T
Lol Hiak AR E L, HilT e FiEae g L, AdhFEEERKE (DPWH) , &g @4 (DOTC) M UMl
DOPIKEHENZAR DB & el L T, Pk P 2 F il 5720,

PAGASA DK TGS (VD) 1, K FH O 7= OI@ Y e itk 7 — % (B M OVUKAL) & f#hT
L. 7L A—F—fhn 4 —4# >y MOV IR E LT THKS®) 4. 0ot
BRICOWTIE TR ) 2579 5 BT 5 5,

HMD 1%, 1) R&F#H (5:00 am, 5:00 pm), 2) kL WRBEERHOE K OB A 7 o %
# (5:00 am, 11:00 am, 5:00 pm, 11:00 pm), 3) HAERKEEK NL) oMLY DE
L NOHRIZOW TIERZ FIT R OE LTV 5D, HoKERE D BRI, TR
AT DINRESNTWDHILY O A (SN 777 Ba—n kO A
JIWEsR) THDH, ~=T7 EHREIZ OV T, 2006 =LA K ERE RS 1T 560 S L Tuen,

(2)  ZhAERAPKHEERES A7 2 (EFCOS)
EFCOS 7u =7 MITiD 2 7 = — XA TCEEINT- :

7o —RX 1 : 1993 4E EFCOS 712> = 7 F D5ERL
7 = — X1l : 2001 H-~ =7 FHE OPKENE « EHh o 2T LOEBE 70 =7 FOERK

72— A TNV T -= ) RIS WG KM 2R E LB T — 2 2T L A= v
AZFLATuY YAt 2=k 2 AL L. 7 =— X, B LW ER LUK
PFH R OB B S AT AR LT AT AOKRERIL Z 13 o 7=, a ¥ U A Hil#EE ¥
—ICEXRENT —FIIfRfrEN T m Y = 7 MO MOKEER A M S Z L EFRRFZ, 7
— 23 u YU AHEOPWIKEIE S — b O RE A BRI E b S v,

EFCOS @D o A7 LAk & BIEDIRIIZ DWW THLY £ & 3R 2. 3.5 12787, EFCOS 23H§RE L T U
RVIRBLUILL T OB Th D

1) BEOCLZA, aPFUFERRTE L X HS OF— MIRETHLHERABKL TS, &
Hlzr YA - F— FOBEHO 2 EOBREHRBEHRON 1 EBFEEL THh72un;

2) T 2T 4 R u T O REEHE K VA AR — RAVEEE L T2 oo T Lz b 8T — 4
FOMLERT — 2 DEE AR 220y (2006 FEDEGE S L= 312 X HH5K) ;

3) PAGASA DA > 3 FL D HANE 25 2EBE L T 72u (2006 4EDJEEJE S L= a2 X 5H55K).,
LasU. HEKEESS . H DX SEEs i S OVBIGRIERE . 7 BVBIRR] & OBRSIERR S X 7 A TERE
INTWDED, BEhI T, S & D& I hE STV Ru
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4) BREAY RAIZEI0F U BBRFT R OS> b= = a BT T PO RN FA L T
5
- T UBBINET WEE R OUKALEDIKIE Ul U 7= 72 O MR D 25 Ha )N 0 85
- Hr b= =3 BMET KAEND S — T VAR

5) BEA Y FADOHNI, ~=a2 7 VTSN T\t 7 7 o & v 20 OBLFT
FELTCWehotz;

6) KN FHROLEDY I 2l — 32 « BT IUNBIEINTZA, 2002/2003 F12 LAVl &
oo, EFCOS IZFEBIC LAY F - =4 =a DKM EZTHL T,
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7 2.3.5 EFCOS DRk

Description Nos.

Station Name

Remarks

(1) Hydrological Observation Network System

1. Telemeter 7 - Boso-Boso, - operational
Rain-gauge - Mt. Oro, - operational
Stations - Aries, - operational

- Mt.Campana, - damaged

- PAGASA (Science Garden), - out of order (manual data collection)
- Nangka, - damaged by Ondoy

- Napindan HCS - out of order

2. Telemeter 11 - Montalban, - operational
Water - Sto. Nino, - damaged by Ondoy
Level-gauge - Pandakan, - operational
Stations - Fort Santiago, - operational

- Angono, - operational

- Rosario Weir (2),

- Napindan weir (2),
- San Juan,
- Nangka

- Junction side: operational

- Lake side: out of order

- out of order

- out of order (manual data collection)
- damaged by Ondoy

(2) Telecommunication

Network System (Emergency Radio Communication Network System)

3. Master 1 Rosario - operational
Control
Station
4. Monitor 4 - Napindan, - operational
Stations - DPWH Central Office, - operational
- NCR Head Office (DPWH), - operational
- PAGASA (DIC) - operational
5. Relay 2 PAGASA (Science Garden), Antipolo Out of order
Stations

6. Warning Post 9
Stations

Warning Posts-1 to -9

- operational

7. Pumping 15 Aviles, Balete, Binondo, Escolta, Makati, | Can not communicate, base station
Stations Paco, Pandacan, Quiapo, San Andres, Sta. | (PAGASA) not available
Clare, Valencia, Tapayan, Labasan, Taguig,
Hagonoy
8. LGUs 14 Rodrigues (Montalban), San Mateo, Emergency radio equipment and UPS are
Marikina, Pasig, Taguig, Pateros, Cainta, pull-out./ Can not communicate, base
Taytay, Angono, Mandaluyong, station (PAGASA) not available
Makati City, Quezon City, San Juan, City of
Manila
9. Engineering 7 North Manila Engineering District, Emergency radio equipment and UPS are
District South Manila Engineering District, pull-out. Can not communicate, base station
Offices of 1st Metro Manila Engineering District, (PAGASA) not available
DPWH-NCR 2nd Metro Manila Engineering District,

3rd Metro Manila Engineering District,
Quezon City Engineering District,
Quezon City Sub-Office Engineering
District
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2.3.3 WKEROEE

) FIEFIEEZE S (NDCC)

NDCC 1%, KHFEFHA 1566 & (1978 ) (2 &S, B L~rm K EEFL O 7= 6D O &g DB
RORE K OFHEERERS T m&%ﬁﬁ(mmﬁWWC®%ﬁ%%&U$%ﬁkbfisz
NDCC 1%, AKX ORME 7 Z —DHEISLEIR & FIRFZ KEE TREE 4 f_owfhﬁf
%, [EB5E (DND) OKEZNDCC DR ZHH H, NDCC A /83— 15 [HFEHEEOE, 71V
VUEEOSEE, 74 ) EERA PIAN) OFRE. 74 ) BV (PNRC) OFEE)E
£, 0CD DITEE THERL L TV 5,

EOFATE L)L (7, M., mdi/H7, NI 04) ICKEREFES (DCC) HHE.,
DA D DCC NS L~V CTREOME R K EEHER 2 TR L ONNGO &7 L CEMd
HIERER > TV 5,

NDCC 1 PAGASA 225 O GG H . B EERE . oKIEHR., ks, 7 — MEELOF LR
DIEWZZITELD 25 DCC A N — R 5ET 5,

A BA TiE, 2006 4-LLEE MMDA 73 EFCOS ORERFE P2 AIHE L T\ % Z L 1Z XL D | PAGASA
mv:?ﬁﬁﬁ®ﬁK%E%Mwaﬁwo7:?§%Eﬁﬂﬁmgﬁvx?A®@Em%
BTHY, 2I2=T 4 « N—RAOYWKTERHE S AT LOWSLNEETHD, KIS
TTHIBER KON T A%, 0CD, W ATAE (DILG) M UMh=fEwkBH¥EE (DSWD) @ib}%@
TP FETE Y 2 7 e OB R &2 FE i L 7221 e H 72203 REITREBRARZIZ LY
BoK Y 27 EEORFNIRIEBEMTHY . SRIBEPLETH D,

2.3.4 W #

(1) > RABDO~ =T EEE OBE#ET )

~ =7 HALE T, MMDA DOERL L7z TREXFORSRIGHE] IS X, £ HIGK (LGUs)
DSREEETE B Ol T & A I L T\ D,

#2.3.6 0%, 2009 4 11 H 18 HDEZF HHH T (NCR) Okttt % —ORHTHLH, ZD
FIZL L, Wit 418 B —03EMA Sh, 80,423 FEE (K9 400,000 A) ASEEHE L 7=, HHB
o 17T #HTTON, U FFINEOY 7 7 CJIRIEICAIE T 5337 = X F ROV Y o
D 3 BT DOBEEEL X 265, 000 A (66%) ThdDH, 2009 4 11 A 18 HEIFE, 17 & ¥ —I2 2,914
ZI%E (100,000 ) BRERWEL TV D,
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# 236 EHEOBEE > 2 —OfkP (2009 4F 11 A 18 HHLE)
Type of Disaster: Typhoon Ondoy
Date of Occurrence: 26 September 2009

Nos. of ECs Numbers Served
Places of Ecs Activated Families Persons
(a) (b) (a) (b) (a) (b)

Mandaluyong 16 0 2,185 (3%) 0 10,160 (3%) 0
Pasig 34 0 15,126 (19%) 0| 75,630 (19%) 0
Makati 13 0 679  (1%) 0 3,395  (1%) 0
Pateros 26 0 1,687  (2%) 0 9820 (2%) 0
Caloocan 42 0 4,157  (5%) 0 20,785 (5%) 0
Navotas 2 0 38 (0%) 0 194  (0%) 0
Marikina 21 0 15,789  (20%) 0 78985 (20%) 0
Pasay 5 0 2,182  (3%) 0 8,537 (2%) 0
Quezon City 83 0 21,965 (27%) 0| 109,855 (27%) 0
Muntinlupa 25 16 4,527  (6%) 2,603 22,550 (6%) 9,754
Manila 14 0 1,158  (1%) 0 5790 (1%) 0
Taguig 62 0 5616  (7%) 0 28175 (7%) 0
San Juan 1 0 520 (1%) 0 223 (1%) 0
Las Piitas 13 0 1,365  (2%) 0 6825 (2%) 0
Valenzuela 43 1 1,598  (2%) 11 8,106  (2%) 63
Malabon 15 0 1,381 (2%) 0 8,736 (2%) 0
Paratiaque 3 0 450  (1%) 0 2250 (1%) 0
Total 418 17 80,423 (100%0) 2,614) 402,027 (100%) 9,817

Source: DSWD-NCR
Notes: EC = Evacuation Center, (a) = cumulative, (b) = as of 18 November 2009, 8:00 PM

F v FAKFICBT 2~ T fiokEHEE) (2E6)

1) ~UXFHiE, 280N TREEHEANCRT v 7 ZEKR L, T TREICHEAE Lzitk
BEHEO O DRI S EEW L AT AEkit Ui, ZOERV AT AiE, <V )
DIRNED~ D T FAEDKNAAEIZ AT, ZHNZEIVELLS A—HF | EL. 16 A—X (/2572
& MR - BRMGZ MO SY A LU S HEIRICIE O | BEEEE(E - REEERBR A A D
LHATHD, BE. ~ VI H)INEL, <~V X FTEOKRNMNEEN, ELI5 A— Find EL.16
A—MWVZETDHDIZ12~16 FEZEH L TW5, LoL, Y RADORHL, 7T v =
77y RIZE Y KA A ES PICZRRBOKILE A4 2 LT\ 5, & 2 g T,
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2)

3)

4)

5)

6)

~ U X TN OBKTED RS 2 T2 %, BB LZ 10 %I, oKL 1.0 A —%
L EH L, ~UXFTHTIE, £V FADOFr—AD X5 7 20E 72 KL _EFHLut kA
(EL22.16 A —%) OB G <Al E LT\, AEIOEEKREER 2 FIC B =R 2t
KU 27 EEEHBEORELALETH 5,

WY o — T, oD X =K LT IR R INE IR AR L, £D
AESL, BEEEE I IIER T AORAE 2 R A, BROBIK, JREE - YRIE K OfER b A +272
ST, BHBMANY — R~ v T2 _XR—=RZ LIk U 2R 7 EHEFEOKRENLETH D,

HG BIRIEIC T, e 2 — OB, R B O FE M, HUT B iRk E & 03T
22T B2V, DSWD XK ERFOEBO IR Tid/e <. #HI5 BIAIRICHESE o
FHRET DA, HRR, AU =T — v 3 VICOWTHMTEE L TR Y #RFOBK S
FEOXNT HHENNHNEETH D,

BEHEE ORI LB o # —~ OB B NDCC OBEEITH D08, MERDOAHIZLD .
FUH e o X — 2 RO D DICFRE 720, SHIZ, 7T v¥a7 Ty It
STERICEV T 7B RAEELHY | A L—ZARKNIEB %2 EMT 5121 GIS ~—2R
DAF— K= T OO MBEN: 2R3 LT 5,

A KA O, £ < \CBRREIEHER AL L e 0o 7o BRIG B O B A CIIE B
DXy P =7 BPFITAR> TN D, Ll ZBROEFICEY Xy U= R’F T
L. EEICL v EEHOFE MO TIRE SN,

REEENC Y -5 Fa—H—Fai =7 4 L-ULOWKKEY R 7 EHOMESLD
WM ZIRIR L TN D,
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3. BORF X OMit, B F— D 423
3.1  HRECRT R OVl 5 BORF O 3212 3

(1) EZEKFREZES (NDCC) 1XKFY X7 EBO i & BOR K OFHHEBI T o 5, NDCC 1%
ERE DOKEEBRIC 19 BITOA L ANA—IZL VK L TEBY . FATIXRERICNT D
BB & BEENTED BN TS, NDCC 121E 24 BEAHIOEF K EEH Y ¥ —
(NDMC) 3B 0 . T AT LOETHERS (PAGASA or PHIVOLCS) 7B HE R HIRFLR &
ZOREFEOAREMEICET HIEREZ T2 & 2%, BRI 25 KEFEZES (RDCCs)
[ERAZFE L. £O%A =R O OBEF#R A “NDCC UPDATE” & L CTHIEL T
W5,

(2) EITREFEZES (DOCs) DBAITH L~ THbIL S, DCC ORI : 1) NDCC, 2)
17 RDCC, 3) 81 MEFFEEE S (PDCC), 4) 117 HiEREEES (CDCC), 5) 1,496
My EFEZE S (MDCC) . 6) 41,945 T A SEEFEEES (BDCC), DCCs 1E, K
FHY A EHFHEAZER, REO 3 7=—X (SEFERT, KERE, KEHR) o0 TH—
EARAZRMET D Z LT o TWD A, 45 DCCs ITITRE Y 27 EHFHERENLETH D
D, REFRFOBEIS RS & KFH - BOKEY X7 FHOISPENL TV D,

(3) NDCC (%, 2004 FELARE, S U R 7 B HBUR & BRI 2 SOSH R B IS A B KE Y X 7
98 (DRR) Z AT 7= T PR 22 xhiis e OV U 2 7 B (DRM) (2T =i & i7e 7 7' e — 5
I LTV 5, NDCC 1F, mEEATEMSHA (HFA) (2005-2015) (Z5@ e L, 2008 4F 12
HIZ 2009-2019 OEERSHIEZRATEIZE (SNAP) (Consultation Version 5.2) Z{ERE L T
WD, PRARRRIIG KR OSEEY 2 7 &8 (DRM) @ B ER T 521X, BIfED NDCC o
2T LOFEEDRD BTN D,

(4) ENEBHFEEHE (UNDP) R OA—Z 7 U 7 EHESBZET (AusAID) (% NDCC-0CD D zh Fer) =
Ra=T g R RAOKEY RIEHR T 27 FOANY— R~y TRl (READY 71 ¥
=7 bk :2006-2011) &L TW\D, NDCC-OCD 1%, HIRFEEDMERIED B 27 M % x5t
2|2, MGB, NAMRIA, PAGASA % OF PHIVOLCS D711 L W READY 71 ¥ =7 DT 5,

3.2 HEEUC#FOKREES

E & O )7 o SEEFERBIZONWTIE, EFRKERLE (NCF), H5KEREe (LCF) KU BHZE
H4x (LDF) 23 %, EFKELSITARKERERORSFEF/AHI (Calanity Areas) |2
AT D8R « XEALOMEIA - HELO7DIZ, — ik H THEE (GAA) IZHERSWTHFETHRE
WCHEZFRELZENGH LS, BIFTEERE L TESOKBEEILEND H, EFRKEEL
oo TERSHISIEAS ] (QRF) 1, BeWHANRE Sl BRa=— X/ T
5E9 (EEOBEEORINT o RAEZNETI0) BREMEEICIH I DO TH S, T
REFIZH S 5 KEEEIL, BEINIIHT 2L, HIHEICETLILONREE L
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TiEZ W,

7 BRI, RA No. 8185 (ZHD&, MBI (IRA) O %A M7 KEFEEE & LTI, &
. HIA, BEZOMOIEEERIIHVOND, HFRELSIT, KREES O 24 FEFLINIZX
HCx5, £7-, AR, HFBRES L U TEM TR 20%% 5t E T, ISR
%%E%ﬁgu%ﬁw@4y73m$®W@%%ﬁ HTHID, TOITORRE & —7
EREFBEY R « v 32—V A MO OOGEMIZ HEH TE 525, #5OHlT oBAFRRE T
BCIIENRZRVONERETH D,

3.3 fhod RF—DEB T ST A

7 4 U EEBUFIE 2009 4 9 A 28 HICEBESELAEET LT\ 5, MBA IR/ ~— R —
CKEHDO=—X+ TEAA (PDNA) ZEIF LRI CTEET 52 &2 HHEL TN D,
PDNA IX, 7« U B BUF, REE 7 & —, EEEEE: 77 BZEAT (ADB), BMNZER
2 (BC), [EBg#EA (UN), HERIT (WB) KO —A b7 U 7EEEB%T (AusAID), )4
ERRBAFS At (CIDA) . RA > Hefli b /18t (GT2) . ERE W O##E (JICA) . 47 v X BURF (RNG)
e OCKEEREB% T (USAID) 2B [E O ) T3 S,

PDNA X, UTD 137 ¥ —LHiiI 47 X —%2 RO > T 5

1. v Z— . BEROBEGEE. MEROCE)YBHZET
2. tt&kvrx— . [EEER. HE. UEEELORES T EZE T

3. MR ), K, AL BOKBOE. HEK. A LB K& ONETE 5y
Teate
4. MG BIBEROMMRIE 2 ¥ — etk MBrk 7 2 — ROSEEY 2 7 HlE, K
FURIEH

EFZRRFBIR T (NEDA) 2k D &, SR S EMEO BIRNZE 7 v 77 AT 5N T
RN, 2009 4F 12 A 2 BICHERIC X 0 B XD PDNA ORGEO%IT, HEBIHEES & OME Bh[E
MOEDERR TR T 0 7T AN RREINLZ L2 HEFE LTS
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4, RKEHOHER-ER
4.1 =—X0OE L 5E

F v A &2 EHHUIROBACK R E, o Z)INTRE A2 T LD T, < U F T
Mo Z 7T, ~ =7 BHE O R OJED I 31T B v, S KD ko 5 e
(TAEES - i Y O EEIINC /e D, AHUIROBIK O T2 K & BERFISITLL T O &

NTH5D,

M~V FFI) (ETe~ o T HOKEEAH - 75 Hi5)

K DA

DA NAS

~ U AN KR OSN OPARILHE, LK
HAOPEAKIZ LY HepyE R Ic gk ST g

SR - RBP4 B K BA R
ok E— 27 OfIE (25K Ok H)
A)IFGER FEE o1 F o (REE)
KINOFGESE (A 2, 2 A 2 A1)
i)

Pk

FEREIER X IRIT K 2 KB DR
0 R QYU B, ) T AR
I a=F 4 - R—ADPKTEH L AT
L DFENL
15 - Bin - EHIEB) OHEE
KIEAE R (RARDEIE & FEAK)

(2) 7 7 T i

Y NDR AN

WAL R X R

Z 7 OKRN B QU & LRI T
T IARALZ A S, LI REE T %)

FHEIEEKAL BT S 2 PR B 3R
HoKBhEER: GHFEER)
G R K 2 PR B DR

== IV R
O 2=F 4 X"—2ADPKTER S 2T
UNY2VA

T - Bin - ERETEB OHEE

(3) v = 7 AR & Ut K O] ) i da

MY NOEAYLN| MBI R IR
SN K DKL S - P 5 D PoKBAE R

s IR T HIER O 70%I13 IR v Tk S 2T

HD K ERR (R 7 HEKE) DV
NED | PEKBERERERT
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IZIRTE LT 5, - BEEEHUIE (VOM) kK i % 2 i
SN DL : (J/¥Ti'\ol;>ﬂfziflf<Jfg/77 VN R
IR E DR RN L2 PR E DR
© A a=T A s N AOYWKTERV AT

L DT

B - Bin - EFEE OHEE

(4) AbEs - gL v

MY NOEAYELN| WA KT IR

BEKIZ KD R opkE T Dr) 1 B2 D5k F 3

PO M D = — X &L VB2t SRIZLL T D@ THh 5,

(= V7))

(D) T ==X FEE7Ta =7 ME, 200946 AIZET. 201348 AICETOTE
Thod, BUIEZ, ELAT—-1 (XU Z)IETHR) O THEFEFE D H M 705 %
I%I_Aoto7my17biSmev~yﬂ%&D\VJ%%M&@imﬁ)ﬁ@
225 B 6.1 km O~ U X FTHEETEMBOFTETH D, ~ U X7 OBIKERERE ) DN
O~ =7 BHE oLk ER B2, ILAT—Y-2, -3 28, 7av=/7 hOR
MBI METH D, BHEOSET 0 ¥ =7 MIEX~ U FHE» S BT E EN TR0,

(2) = U FT)NDOA Y FAIS K 2PN O K & & PE 25T 21213, BKHIE R (oK
2 2 Je ONlE AR ) DEERIC LD | Bk E—27 O Z X5 LEDR 5 5,

(3) Pk fa R s D RIS LT, K O@ESR AL ToH v | JLEIREHOE A,
A2 =T A N 2D RIPOR T E - S X T L OB AEIAE Y 6 R 0O 5L S it
(XD PKY X7 O AR D LER DD,

(Z 7 F- i i)

(4) A KA TiX, 7 7 FHOKAA 1.20 A— hL@ EF U EL. 13. 80 (M7 D% F s KAL)
PLEZ72 0 RSN K LTV D, RIS OFR EEEE T 7 IO KN BRI X
DEEN DL, BOKPIETEER (WEEE R OWEAKIERR) OREak K ONOIRRER, =
2 =T A o R 2O FIHOK T RS R T A O IEREE 6 R O B I HE
DKk ) 27 OB E XD VLER D D, I~ Ty, W~ o Ot~V )10
0 & 7 7O O T OB A2 T T 5D,

(v =7 EABIE .0 s K OV 32 1)

(5) A FA Tl ~=7 EH8E O3> 7N X 2 WKIAEE T DS o 7 )eE
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FEORWTERNBLETH D,

(6) EHBE T LHIRITEIRIC K HWAKIZL Y 1~3 BRIRABEEZZIT TS, Lo
70%(52 km?) XK > THKITHKAFE L TR Y BEFORKYEK S 2T L OBREMER 23~ — X
272D, BAEDOPEAK Y AT 2% 15 O YRS, 74km o= A5 1 « 7 ) —27  35km
DI R— MITRERR LT B 28, R FHiiak DEFH LA TV 5, 2005 40 JICA 7
ETIE, TRED 12 EEPKBESIZ DWW T, BERERIICR » Tk D2 - B8 & ko~
— R &2 HPKEM O P KBS REUEERF 2 2R L TV D

Proposed 12 Pumping Stations for rehabilitation:

- Group 1: Very old and serious conditions
Aviles (Discharge capacity: 18.6 m?®/s, Construction year: 1976),
Quiapo (10.8 m*®/s, 1976), Valencia (10.8 m*®/s, 1976),
Tripa de Gallina (57.0 m°®/s, 1977)
- Group 2: Old and marginal service life
Pandacan (4.4 m®/s, 1976), Paco (7.6 m?®/s, 1977), Sta. Clara (5.3 m°®/s,1977),
Libertad (42.0 m*®/s, 1977), Makati (7.0 m*®/s, 1984), Binondo (11.6 m®/s, 1985)
+ Group 3: Submergible pumps of outdoor type
Escolta (1.5 m®/s, 1982) and Balete (3.0 m®/s, 1988)

Source: The Study on Drainage Improvement in the Core Area of Metropolitan Manila (JICA, 2005)

Flo. BRI D, BRI UIE LRI AT 2 JR TR 7018 I M OMEHE o 1= K R B2
BHUTHIET 2R THEOBANZHOWTREL TWE 2, SREIOBKE, ~=T 2 4b0
EHHPEOF T THRET S TV,

(7) ~=7 EfME T LHEE DI 7 7 SN Ry U e NN KON T =5 7 )INTLE
LTCED, KEDOU AL VL DHEKERELDE, KAMANAVA [CEdT U 7 L AT
— AN R=RAA vy (VOM) HIBOHKLENNLETH D,

A A

(8) WoKKFEHIKDERDOE TV 7K D & A v FA TIRBUK FERIL TN ST,
~ =7 HHEE OBK T ER DO — R L 72 % EFCOS [THERE L TV 2T, UAEYICK
LEERERIENMLETH D,

(9) MMDA % EFCOS D#ERFEHLZ EE L T\ 528, EFCOS 1%, 1) HIEMEEE L Cu /v i
PROMERE - BUE X, 2) VAT AOBREZ S, PoKTE - i 27 JMTET 53K
THEMIEE LT 0N D 5, ~= T EHEOUKTEMRMOEMIT 1T EFCOS DOREEITE &
MMDA (2% D HERFE BRI OFENL A ML TH 5,
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(10) =T EHHEOFEROUYAKY A Z7EHAZKHIZIE, 2 I2=T 1 « X—=ZADPKTE
o RS AT DO RHIEEDR AR TH D, £ 17 BInIRIZ, F 2 A2 X D 80KI0E
U « RAKHIE 2 oA, VRN — R~ o TEAERT DM ERNH D, ~=TH
FRRENIAME R (1:5,000) DR—R -~ 7 0b 0 | HHREFLO BIGES KifFRO~N—A -
~ » 7°(1:5,000 X% 1:10,000) % B fi L | K EE O @ W ERB e NY — R TR 2
HTh D,

(11) ST = U X - T 1990 FO~AX —T T U OEFHNPMLETH D, R
IXHUE DR A RBOK PR 7 1 7 AOERTH Y, FRLICOWTET S -
- XIGHUR O AT EE B ROSKEER OIER
- WERBIR T 0 7T AR ORI
- EEEE
- SRR O FIS

BIRA Y KA ORI 1990 DO~ 2 ¥ —7F o CHE Lz kB a2 KIBICB 2 TEB Y,

ZOXIIZONTHERFMBMLETH 5, HERGHIRIL, 7 7 Fifiks &, v 7

=< U XS =T IR R & D B D~ A —TF T U TCRES N T r Y )

MIBEIC 326 T E TSN b O, FIS X% Pre-FIS N Szt 0nd v FEhalZlh

FERRENSLEE RS, TuY el FOFEERRRICITI T2 ST

a) v U)ok RE LT, vV X EodokEl#its (VT2 0% KO
YK 2 B8 U 7oL U B - R A B G

b) 2 F11JE 23 O kK A e

C) ~ =7 EHE & QYA R DR G B 72K - YRR O FEHEFH

(12) "7 —== VX T —F 7R ORIE L OBoK ) 2 7 EHITITZL < Ok - #7
HIGARDB G L TR Y | BRI ORI D UG 2 X 5 IS B AT A 70 8 BRI O e 3L 705 44 B
Th o,

(13) #HoKk Y 27 FHICET HEREHRO EHz X 5 E - Ein B REH F v o ~—r a2
ETLZePMETHD,

(P K OB L )

(14) ALY TR AU BT T L TFT T T v ROV H A ) TR RS
Ptk 52 TO B, BIHBROITR 2 2 =7 ( OEREEELFHIDIC, KEOa Y
T MCESEPR LUK 2 Y 5, 7 r Y =7 FOFE L5tk DPWH
THY ., BEIE LT LGUs O 1515,

(15) X, _AUE, U o = T ATECME, B 1 HIEO OV 2 g c g R SEE AR L
TW5b, MGB [ZX 7y MNDAREA A FTo YNF T« N =X — KOEKR
WOHIT XY B OMEEZFEm L, 1) GREHEOLE/, 2) Ty ffaicEiefER
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- Metro Manila and Luzon -

Flood/River
Priority Projects Total Cost Control Damage
Region (million As Validated
Pesos)
Year 2010
(Year ) (thousand Pesos)
CAR [ 0.00 Php -
1 19.08 Php 19,076
Il 0.00 Php -
Sub-total 19.08 Php 19,076
Region | | 232.00 Php 231,997
I 0.00 Php -
1" 0.00 Php -
Sub-total 232.00 Php 231,997
Region 11 | 58.84 Php 58,842
] 16.14 Php 16,141
1" 0.00 Php -
Sub-total 74.98 Php 74,984
Region 11 | 107.41 Php 107,413
] 4.46 Php 4,461
" 0.00 Php -
Sub-total 111.87 Php 111,874
NCR Pasig-Marikina River 90.20 Php 90,200
East of Mangahan Floodway 85.57 Php 85,570
West of Mangahan Floodway 37.50 Php 37,500
Metro Manila 25.25 Php 25,250
Sub-total 238.52 Php 238,520
Region IV-A | 4.26 Php 4,255
I 0.00 Php -
1" 0.00 Php -
Sub-total 4.26 Php 4,255
Region 1V-B | 0.00 Php -
1 0.00 Php -
" 0.00 Php -
Sub-total 0.00 Php -
Region V | 0.00 Php -
] 36.10 Php 36,098
Il 0.00 Php -
Sub-total 36.10 Php 36,098
I 641.03 Php 641,027
I 75.78 Php 75,776
Total m 0.00 Php -
Total 716.80 Php 716,804

Source: JICA, WB, DPWH

-48 -



G165 (42 1) ROV17H (X)) ICL SHABEEI RS =— X« TERX X PE
Z .1 U B AERE
Bt 2 50— — B A

£ 412 FEREOKPIET 7Y =7 FR#IGHE (2010-2012)
AT 0T T L (EHE, AR )

Investiment Program (Region NCR, Northern and Central Luzon)

Proposed Annual Allocation

Total Cost (in thousand Pesos)

List of Projects Region Bill h 4
(Billion — (Thousan 2010 2011 2012
Pesos) Pesos)
1. Proposed Flood Management and Control Projects in Metro Manila NCR 555 5,549,099
1 Existing key flood management and drainage systems 3.75
(1) Valenzuela-Obando-Meycauayan (VOM) Area 1.06 1,064,296 200,000 580,000 284,296
Drainage System Improvement and Related Works Projects (Phase 1 out of 2
Phases)
(2) Metro Manila Flood Control Project (Phase 1 of 2 Phases) 0.86 857,150 200,000 400,000 257,150
East of Mangahan Floodway
(3) Tullahan River Improvement Project (Phase 1 out of 2 Phases) 0.77 767,600 40,000 400,000 327,600
(4) Paranaque River Improvement Project (Phase 1 out of 2 Phases) 0.36 360,053 14,000 200,000 146,053
Drainage Improvement & Pump Rehabilitation in Core Area of Metro Manila
(5) (Phase 1 out of 2 Phases) - - - 0.70 700,000 250,000 250,000 200,000
2 Ma‘klng of funds and emergency maintenance equipment available for regular 10 1,100,000 363,000 363,000 374,000
maintenance .
3 Establishment of system-specific operation and maintenance (O&M) needs 0.075 75,000 75,000
4 Re-estapllshment and devglopmem of the management information system and 250,000 250,000
appropriate flood forecasting systems 0.25
5 EstabllghmenF ofa smqle water management agency responsible for flood management 125,000 43,750 50,000 31,250
and drainage in the entire catchment agency 0.125

Conduct of a risk assessment study for the entire basin area and update the master plan of

6 the 1990 to come up with a comprehensive development program 0.25 250,000 250,000

. Proposed Flood Management and Control Projects in Luzon 2.50 2,495,944
River Bank Strengthening along Rivers in Central and Northern Luzon

(1) Cagayan River Flood Control Project, (Part 1 out of 2 Parts) 1l 0.63 627,380 207,035 207,035 213,309
Phase I-Urgent Bank Protection Work (Lower Cagayan River)

(2) Agno & Allied Rivers Urgent Rehabilitation Projects, Phase 111 | 0.76 757,964 207,035 207,035 343,893
(Part 1 out of 2 Parts)

(3) Flood Control Measures in the Pinatubo Devastated Areas and m 0.44 440,000 207,035 207,035 25,929
Rehabilitation of School Buildings (Part 1 out of 2 Parts)

(4) Tarlac River Overall Improvement Project m 0.67 670,600 207,035 207,035 256,529
(Part 1 out of 2 Parts)

Total 8.05 8,045,043 2,513,892 3,071,142 2,460,010

Source: DPWH, MMDA

Total construction cost excluding ROW acquisition cost
“Phase 1" & "Part 1" mean successive construction works to fully operation condition of the Project due to constrains of cost allocated and to be continuously implemented during a long-
term program.
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Investiment Program (Region NCR, Northern and Central Luzon)

=7 NEMEFE (2013-2016 BEYOND)

— X TERA P

Region Total Cost Proposed Annual Allocation (in thousand Pesos)
List of Projects o
(Billion  (Thousand 2013 2014 2015 2016 2016
Pesos) Pesos) Beyond
1. Proposed Flood Management and Control Projects in NCR & Surroundings 32.32
1 Existing key flood management and drainage systems 16.44
(1) Valenzuela-Obando-Meycauayan (VOM) Area NCR 2.01 2,011,704 905,267 804,682 301,756
Drainage System Improvement and Related Works Projects (Phase 2)
(2) Metro Manila Flood Control Project, East of Mangahan Floodway (Phase 2) NCR 1.59 1,591,850 318,000 850,000 423,850
(3) Tullahan River Improvement Project (Phase 2) NCR 1.25 1,252,000 600,000 652,000
(4) Paranague River Improvement Project (Phase 2) NCR 0.37 368,947 250,000 118,947
(5) Drainage Improvement & Pump Rehabilitation in Core Area of Metro Manila ~ NCR 1.40 1,400,000 980,000 420,000
(Phase 2)
(6) Lower Marikina River (Napindan HCS to Mangahan Gates) NCR 1.45 1,452,000 254,100 544,500 508,200 145200
(7) Upper Marikina River (Mangahan Gates to Marikina Bridge) NCR 1.39 1,388,000 242,900 520,500 485,800 138,800
(8) Upper Marikina River (Marikina Bridge to San Mateo Bridge) NCR, IV-A 130 1,301,680 73,680 429,800 491,200 307,000
(9) Upper Marikina River (San Mateo Bridge to Rodriguez Bridge) NCR, IV-A  1.67 1,670,560 94,560 551,600 630,400 394,000
(10) San Juan River Improvement Project NCR 4.00 4,000,000 73,460 220,380 1285550 2,420,610
2 Existing key flood management and drainage systems 15.88
in Metro Manila, Rizal & Laguna
(11) Laguna Lake, Dykes and Pumping Station (Metro Manila, Rizal, Laguna) NCR, IV-A 1150 11,500,000 210,000 630,000 2,100,000 2,100,000 6,460,000
(12) Flood Control Dam Project (Rizal) IV-A 4.38 4,380,000 90,000 270,000 1,533,000 1,752,000 735,000
11. Proposed Flood Management and Control Projects in Luzon 1153
River Bank Strengthening along Rivers in Central and Northern Luzon
(1) Cagayan River Flood Control Project, 1] 251 2,509,520 1,003,808 878,332 627,380
Phase I-Urgent Bank Protection Work (Lower Cagayan River) (Part 2)
(2) Agno & Allied Rivers Urgent Rehabilitation Projects, Phase 111 | 272 2,718,936 951,628 1,087,574 679,734
(Part 2)
(3) Flood Control Measures in the Pinatubo Devastated Areas and m 1.76 1,760,000 704,000 792,000 264,000
Rehabilitation of School Buildings (Phase 2)
(4) Tarlac River Overall Improvement Project (Phase 2) 1 2.68 2,682,400 938,840 1,072,960 670,600
(5) Project for Storage of Construction Materials for 1,1 0.02 20,000 10,000 10,000
Agno and Pampanga River Flood Mitigation Program*1
(6) Detailed Design Study of the Proposed Agus River Flood Control IV-A 0.01 10,000 5,000 5,000
in Infanta, Quezon*1
(7) Yaya/Basud/Quirangay (Legazpi City) Rivers Flood Control and \% 0.48 475,000 9,500 14250 14,250 87,400 349,600
Drainage Project*1
(8) Agos River Flood Control and Drainage Project *1 IV-B 0.68 680,000 20,400 20,400 127,840 95,880 415,480
(9) Amburayan Flood Control and Drainage Project*1 I, CAR 0.68 676,000 13,520 20,280 20,280 124,384 497,536
Total 43.85
Source: DPWH, MMDA

Project Cost*1: Consulting services and civil works excluding ROW acquisition cost.
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