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BDC : Barangay Development Council
BDRRMC . Barangay Disaster Risk Reduction and Management Council
CDCC . City Disaster Coordinating Council
CDRRMC . City Disaster Risk Reduction and Management Council
CR . Cross Section
CSCAND . Collective Strengthening of Community Awareness for Natural Disasters
DO : Department Order
D/D . Detailed Design
DF/R . Draft Final Report
DRRM . Disaster Risk Reduction Management
DRM . Disaster Risk Management
EFCOS . Effective Flood Forecasting and Warning System including Telemetering
and Flood Warning System in the Pasig-Marikina-Laguna Lake Complex
ECC . Environmentally Compliance Certificate
EIA . Environmental Impact Assessment
EIRR : Economic Internal Rate of Return
EIS . Environmental Impact Statement
EMP : Environmental Monitoring Plan
FMC : Flood Mitigation Committee
F/IS . Feasibility Study
GMMA . Greater Metro Manila Area
GCM . Global Circulation Model
GDP : Gross Domestic Product
GIS . Geographic Information Systems
GNP . Gross National Product
IC/R . Inception Report

-5-



Final Report - Executive Summary
Table of Contents

Preparatory Study for Pasig-Marikina River
Channel Improvement Project (Phase I11)

IEE

IEC

ICP

I/P

IT/R
IPCC
JBIC
JICA
L/A
LDRRMC
LIAC
LGU
MCGS
MDCC
MDRRMC
MHW
MM
MOA
MP
MTPDP
MTPIP
NCR
NDRRMC
NFMFP
NGO
NPV
O&M
ODA
PAF
PAP
PEISS
PD
PDRRMC
PMRCIP
PRS
PTM
PO

RA
RAP
ROW
SAPROF
SC
STEP
STM
STW
TOR
TWG
UDHA

- Initial Environmental Examination

. Information Education Campaign

. Information Campaign and Publicity

. Implementing Program

. Interim Report

. Intergovernmental Panel on Climate Change

. Japan Bank for International Cooperation

: Japan International Cooperation Agency

: Loan Agreement

. Local Disaster Risk Reduction and Management Council
. Local Inter-Agency Committee

. Local Government Unit

: Marikina Control Gate Structure

: Municipal Disaster Coordinating Council

. Municipality Disaster Risk Reduction and Management Council
: Mean Monthly Highest Water Level

: Man-month(s)

: Memorandum of Agreement

: Master Plan

: Medium Term Philippine Development Plan

: Medium Term Public Investment Program, DPWH

. National Capital Region

: National Disaster Risk Reduction and Management Council
. National Flood Mitigation Framework Plan

: Non-Government Organization

. Net Present Value

: Operation and Management

. Official Development Assistance

. Project Affected Family

. Project Affected People

: Philippine Environment Impact Statement System

. Presidential Decree

. Provincial Disaster Risk Reduction and Management Council
. Pasig-Marikina River Channel Improvement Project
. Philippine Reference System

. Philippine Transverse Mercator

: People Organization

. Republic Act

. Resettlement Action Plan

. Right of Way

. Special Assistance for Project Formation

. Steering Committee

. Special Terms for Economic Partnership

. Stakeholder’s Meeting

. Stakeholder’s Workshop

. Terms of Reference

. Technical Working Group

: Urban Development and Housing Act



Preparatory Study for Pasig-Marikina River
Channel Improvement Project (Phase I11)

Final Report - Executive Summary
Table of Contents

(Length)
mm

cm

m

km

(Area)
mm?
cm?
m2
km?
ha

(Weight)
g, 9gr

kg

ton

millimeter(s)
centimeter(s)
meter(s)
kilometer(s)

square millimeter(s)
square centimeter(s)
square meter(s)
square kilometer(s)
hectare(s)

gram(s)
kilogram(s)
ton(s)

HAL
(Time)
S, sec : second(s)
min : minute(s)
h, hr : hour(s)
d, dy . day(s)
Yy, yr : year(s)
(Molume)
cm® . cubic centimeter(s)
m® : cubic meter(s)
I, Itr o liter(s)
mcm : million cubic meter(s)
(Speed/Velocity)
cm/s . centimeter per second
m/s . meter per second
km/h . kilometer per hour






Preparatory Study for Pasig-Marikina River Final Report - Executive Summary
Channel Improvement Project (Phase 111) Chapter 1

CHAPTER1 GAEOMHE

1.1 AEDOEW

FAEDOHIILU FIORTEY TH D

(1) Ny v 7 =YX LRI SEXRXHE FTanrb~Y X746 %
RBICEfE LTy v 7« = U X F)ININSEEEHE (PMRCIP) (22U THF
127 = — X N ORRXE %2 BRI TONEEGFBO RE LEIT9 i
T O PRIk B % SOk U 7= BUIAE O IDIR I, A OB E R DL, fF 3k o &
TEENZRE O KB ER I~ D 28,

(2) Wk TH, e=% U 7 HLHER~ information campaign and publicity
MENLRD T = —X N OMERE LR IE,

1.2 FAEXISIRK
BRI GIRT 7 = — X MXE 2L T8y 7 - <= U S F)IEkE 5,
1.3 REIE

ERALRA TRIZ TRIORT L O IC2E T, ATH Y EEOREFEH G T
T8y TH D,

2010 2011

8 9 10 11 12 1 2

3
B

F4II nn
|

1 2 3 4
:Work in Japan 1: Inception Report 3: Draft Final Report
: Work in Philippines 2: Interim Report 4: Final Report

Note: The timing of submission of the report shown in the figure is for submission to JICA.

X 1.3.1 HETRE

1-1






Preparatory Study for Pasig-Marikina River Final Report - Executive Summary
Channel Improvement Project (Phase 111) Chapter 2

E

Ho

CHAPTER 2 FHESRMED

2.1 {HEHE ORISR XM
PRy e ) TGS E O G HR)IE R IR O £ 5 1229.7Tkm T 5,

1) Sy 7N QIGERL6.4km, T A RGNS FE L Z V) < U X F)IF
T OB R ET)

(2) <V XFHITFRIE (7.2km, Xy > 7« FE U H JIETRAEDBHMCGSE T)
(3) ~ U ¥JJIl Lyl (6.1km, MCGSHH~ U ¥ F1%)

INBE3ODWIND S L, BPIOFHEILTT = — ANEETIZ LDy )%,
72— RIMNFET~ U ) PR E G581 L Tn 5,

211 Z7xz—X || BEEINEXH

Ny ZINTiE, 72— RXNFENRBIND ETIZ, WSODNDXET, EER
5.8kmD = 7 DPWH-PRRP . PRRCREMRHIBIRIC L » THER SN T & 7=,

7 = — RNFHEIL, EREM. BICEED BB Tdh 58 O KIE 0 &
DO FEBEICRENE L2720, 20028 O FER e CrtlE S - E55C
28.9kmDSAEFHE %) LT, 13.2kmZzEXfRIZ L T\ 5,

FEAER BT CREPE S N X 0 9 HRTIR O ORI THEE I N -kEXKMB L7
== RXNFEORIRN LB SNIZREERT ooy s =) 7 LIRS, #2117
T LI, AT T = TILREHIEE G O [ x4 X [E128.9km D 5 HR FRIE £ T
#19.9km, 42fHFTTH D,

MAKATI-MANDALUYONG BR.

| B )y

X 2.1.1 Ny TINBWRT o) YT

2-1



Final Report
Chapter 2

- Executive Summary

Preparatory Study for Pasig-Marikina River
Channel Improvement Project (Phase I11)

KTy V7055, PokeE B, L0 EEARFEUEL T V—TF L gE2AEk
ITN—T%7 2 —RAMNFETEBETHLDOE L TEREL, FNETIA4 AT 4+
V7 e ks,

72— XN TOSELERITRDO L HIZELH IS,

F211 Ry v7)IMEKEER
fﬂ@ﬁ%&?ﬁﬁi 7= XWE | FREOBE |
MR == IH Tx—=X | EFTAFY | TEMIZ
(DPWH-PRRP, S 7 0 X EXFRRE £
PRRC, LGUs)
28.9 km 5.8 km 13.2 km 8.1 km 1.8 km (ﬁ;';k;nkm)
212 7=—X I FEXIRRH

~ U kT iiE (MCGS) D/RRIE.

NTW5D, LanL, ARERERAE T, RO213TR~D X HIZ,

FEHEREHC B W TITY 7 = — XINFEEICE F

MCGSHERR D I 73

TuR—XSNT, o T, MCCSEBRXMZ R\ o Sy 7)1 - T & U)IEH

WS ERESAkmXE O~ U F ) Pz AR 7 = — XNFE LT 5,

2.1.3 MCGS D&z

)

BAED TMCGSE L T U AHEKM 2280 O&ET, <~ U X)) Lk
BT 2,900 m¥s (304FEFE=R) D~V X FH)I T &~ > Bk BE~DLy

MCGS D SHEM:DHERR

1319834 DRI EER TR D L 9 ITHEES LTV 5,

#F212 HESRE
X [ < U EGE | = K ~ U X FJI Tt
MCGS 4% 2,900 m*/s 1,800 m®/s 1,100 m®/s
MCGS 7£ Y 2,900 m*/s 2,400 m*/s 500 m®/s

i

FORIZTRT L 1T, MCGSHE L TlL, ~ > I BOKEE X7 2R A S av7auy,
~ VXTI TH- Ny TNAGHRENDMEFENT 5, 0D, <Y
F )N B S OWAKFEEIZK L, MCGSA ik L, /Ny v 7)IlE~ U X F)I T
~DLTBEEHEST DBEND S,

N

)

MCGS ZHRDIEH DR

KERIR D H1E, MCGSOEFRIZA hu~v=F% /Xy 7« < U XF)IlDOHK
WHENORIET D 2 L 2 REICTHDICBETH D,

—JF . UKL, BAE. SROEEENB Y 2,400 m¥sd FH

TRE13592,000 m¥sLL FICHA LT3, BT,

7 TN ORI DI A

VHEL T, AO3TNREFGE L TCRBYVEOE Lo TS, = N HOKE
DOPKO—EFITZ OB O E 28 L CTRA2 ORI W HE AT U TR E % 5

2-2



Preparatory Study for Pasig-Marikina River Final Report - Executive Summary
Channel Improvement Project (Phase 111) Chapter 2

MERELHZ LT D, FH. ~ v U HBUKEE A~ 7 82,400 m3/s% K+ %
Z L DOREMEHIRET HT-DIC, MCGSEZ T RN, OB AE. BEED
RREZ RIS 5 Z E RO BN D,

F-ZO U EFRD 7 = — XIS X O 1E YEnE SRS D ER
&&@&Wﬁ&énﬁmh ETCMCGSE IR T 5 Z &%, KL EFORELS
TABEOH L~ )| ERFEROMEN I, {IE& R AN N
TH 5D,

FEOZ ENBEMCCSOEEZR A Y 7 = — XINFEOHIZED /RN L g
Do

22 BIAKXREORES
221 1EEWMRIR
1) RNy v TIBEHESR

Ry T NESIEREEDORT v )L Y TORNNOREINTZTTA A
U 4« U7k LT, BB O—BEMD S 7 = — XN & REE IR E RS
Befir s 7 U — UOKBED BER OREE YR R A E T 5,

(2) =Y XT)ITIREF) | SAEFTHER

< U I FIE DO UIE SR 13 20024F D FEMIER FH TR STV B 05, BLH R
lﬂz'ﬂﬂrﬂn+éﬁ#&é i&w’ﬂfj)‘ﬂb\ &73)% %Qlﬂf‘ﬁmrﬂu+f@*ﬂ$%%7:ﬁ”—‘1”|
%%T%E& [ N RS

a) JIEE 40m M TIREE - HiHIC X 0 ¥t T RES) D R-CRH Bk A KN DA 2[4
Do

b) BEfFDliAGE (7'm LT — R) R & ORI 2 WK BT 5 728
BRI DI ERE 2 i T D,

TR - JEHNCIN 2 T BBIT T v AT — R 2 LAk 2 TE 5 720 HoK
ORI % E TIPSR 2 G 2 G T 5 7 — ADPMEL A TE T
HZEMB, /Aﬁi’@f‘%‘éfﬂﬂlfﬂﬁk%Lﬁi’ﬂ%:l:/\?“‘ét?fb ITJlliﬁﬁﬁii%&@:
Do MY LEEPTHAR AT SN2 REE - JEHI 1A U AT R R X A VRICE
T, ThzaiEe LTEoLICRE i%’i’%ﬂiﬂié

222 FEEEMR

FRICHD Xz, Ny =)L, 30FEMERBBEOLZR2E L BEL LT
AL E (EEXR) NEMIND, LHOLRBG, %iﬁ%ﬂ%%%ﬁb’(b\é%qj
K%\ﬁyP4ﬁ@@i5@%@ﬁmﬁ%$féT EMITHRETE 2, 2O L H 7%
RILIZBNT, fﬁ?ﬁ@‘iﬁﬂ@éﬁﬁi@#@k@%ﬁ oté/\ REi=FNN mﬁﬁﬁ%&“ﬁ fan
DR 2T D 72 O, WEEYXR L bk L‘( MAMNES T, O
IR N TITZ D IEEEDRIR OB AN ZR-ET D,

2-3



Final Report - Executive Summary

Chapter 2

Preparatory Study for Pasig-Marikina River
Channel Improvement Project (Phase I11)

)

7 = — R |l DFEFRFFIZER T D IEEED*R

Ny = U RTINS W TR S D~ E FREE R & LT, fEx
b DRIROH NG . OWJNEAE D LB « BRITARD 2 BIFRE O BRARCRIF N R L
L. THEPHEICED b D 55R, @R LRI R ORI I 5658, @k
'tk - IEAEDOH o5z R/ LTUTTO LD EEE L7, ok, BEDOERITIE
HRT=RNERT L7 vy =7 b OEBRITEENT ., ORI RERATEN SN D
R0 Y7 PEHMLTEMTEDLDOERERL,

221

FEHE AR OEE

RIRDBERA > |

xR

Hrrsh 234

IINIEEEE =g VS 32 e
WTBHRE OE#z I T 5,

AVTHr=vayFyun" =0 FEli
Ry ZHIPD)

V=)vay7T e t3f- - WESMFHE D

Fhte (SERIMRE)

FHEF T I O (E RROF IR
DAT=IE =R LT, Ny v 7 =%
TR N SHE D L BNERL AT DN T D
HUfRC Mk 2 TR . FEEZMEICED D
ZLIRTED,

Zh DS FL W ) (2 BB (2 3R
xR

Website M4k

(FMC DiEEiEB LUy &
T e = U FJNOKMDFR
IR)

Ny v 7 e = U XF)IE O & S EFHEE
RSB RIGENOFRIE & 72 5 KA1 % B
ETEDL LI PoKEFD B .
WEFHEBNC RN D, F 72, FMC OIFEHIN
BEenNBEL, RNyv 7 =050k
REFRE R ERNTHZ LIk Y,
BB OWAK Y A7 FEHA~OEBNE E
Do

R - IEAYEO & % %K

WEEETOMEEE L — b & FoR
U723kt =8 vvy 7" OFERK

% LGU o ¥ =7= LDRRMC, *
P72 BDCs &1 71 LC. L — h ROl

Ry o T HHL) HESTTOHREIE L., g0 T 71
&b 72 D EEEOYIKEF AN DM = 7y
7 BT D,
{ Issues and Problems before and during Ondoy J

-~

T

Countermeasures by non-structural measure

p

Selection Criteria

N

among the people about the project

To raise the level of awareness
and flood disaster management

~N

[ To expect a quick impact

To expect further development to
use a result of project

-

Information Campaign and
Publicity

oversea training course

Establishment of Website to

Elaboration of Hazard map
including location of
evacuation center and
routes with LGUs

~

disseminate the flood
condition and FMC
activities

X 2.2.1

2-4

FEREEXIR DRAE




Preparatory Study for Pasig-Marikina River Final Report - Executive Summary
Channel Improvement Project (Phase 111) Chapter 2

(2) SEZEBhEILRR
() REEIC X HILERROEL

Atmospheric Global Climate Model (AGCM) D+ = L— = UfER (FF
KE) LBUOBKREICOWTENENNEMELRE L, mM&F L L
el 2 A, ABRORIEEEA L3 M XD 2025412 X R KR AL AFEE N
THZENHER SN, 2. BINMIZ OV TIIHARIPCC L R — i B HER
FTHE1RMEFTEETHEIN TS, INHD, FEAKERES, WL EF
DEERSEELE LT, AFEECHELZILEMIT S I 2L —va v ET L
(MBESE T = —XNE 7 = —XNMHPHET LI EAME) IS AT RGBT 217
ST & 2 A, 100FEFERHOPKIZB N TIE, [UEEBOFBIC LD | #
TR, JOEREAE. WKIRANELIR & Bl U TR B ORI R & 9 10
KT D2 &AL,

#2222 KEBEEEEL DA X7 b

2
(mm) (cm)
(2011 4F) 586.6 - 147 bil 2,774 km -
KAELEE N I B E . 10~70cm
(2025 47) 645.3 +12cm 204 bil | 4,203 km DR
BN 1.1 4% - 1.39 fi% 1.52 f -

£ 2.2.2 SREEENC L D4 7 b (100 FFEEEFE. 72— X NNBILRHIET
% ENKBEEERER L, ANEEDHY)
(b) FEEEWIC X DEILEK
SEEENZ2ERE LT ORBEOUK~D A 37 ", & SICHE

WZHHR T 5700z, B, . TSR DB OKGE - JILE R A O
{255 223108 L,

2-5



Final Report - Executive Summary

Preparatory Study for Pasig-Marikina River

Chapter 2 Channel Improvement Project (Phase I11)
%223 HIRBISIEEBNIC L B A 37 b
L (ha) K PE(m) gﬁ%@@
" - wice | woce | s | B | wee | wioce | samsy %fg S we
(%) B4 Epll
1 | Makati 7 4 3 175 ] 0.23 0.15| 0.08 O
2 | Mandaluyong 73 54 19 135 | 0.52 0.52 0.00 O RS
3 | Manila 655 416 239 157 | 0.50 050 | 0.00 O (Vs YT
4 | san Juan 94 92 2 102 | 1.34 1.28 | 0.06 - -
5 | Angono 162 134 28 121 | 1.46 1.07 | 039 - O
6 | Cainta 972 438 534 222 0.92 0.92 0.00 O - (A
7 | Pasig 1499 | 1100 399 136 | 0.88 0.88 | 0.00 O - A L4
8 | Taguig 474 427 47 11| 1.09 0.62 0.47 - O TR 322)
9 | Taytay 1221 764 457 160 | 0.81 057 | 024 O O
10 | Rodriguez 141 118 23 119 | 2.88 272 0.16 - O
11 | San Mateo 742 659 83 13| 215 189 | 0.26 - O e
12 | Marikina 925 758 167 122 | 1.93 192 001 O - G EAR )
13 | Quezon 614 539 75 114 | 2.93 279 014 - O
KUEEB OB X 0L mER X ORAKEDHE KT 508, Ho~DIk
HEWIZ X D0 RIC OV, Ofikssib, @reIBHRBIKEE, Ok
KT AT L L OPOKYEE, @THFRHHHSEO R E2E 25,
() WILRKDER
Ny 7 e = U XF)INE, "REEZENZL D, OKEEK, O 7
DIRNY , @KEELHE =Y T OWGFRHERK CGhizllET 2=V 70 H
H86) L0 ) WOKILERRIL O LD B35, (0)HHIZ TR B i R
DOF AT 72 STz, FHEIFEED R IT, JUEZE A X7 MK
2 HIs O PEAILER L DO ZEAEIT I UTHAL » JLIRL TS T EREE L,
Lo T, EOIMEEMRIEN, KEHK, LT Y TIEREIZKIET 20
REEELL . £ 22418 LT,
#224 RAEEE DOREIZ)G U= IEEE xR
/Bﬁ*ﬁ&#k
e CRS | 5 e
YA =N w97 EIE - B EFRHE O PR O O
el WEREFT OHERR - BEEEL — N O E O O
KRG DE - BT 5 RS O O
ESTid YK RS HEME DR E - -
2100 T o |00 v 27 SOUAMGE - JhiE O
HoKHER | 5 | okFRIR O B O
2241y Warning Post ™ Hf &% O
)7 | CCTV ORE O
# 5 AR Ot §
LGU TR T2 T —F~v7&FEL o o
tiiﬂﬁuﬂ% pstisl
- HiF AL BRSO LT O O
(’:Wqﬂ%m\%aaéﬂ%ot&b@%fﬁu%ﬁz O O
(B S sze &)

2-6



Preparatory Study for Pasig-Marikina River Final Report - Executive Summary
Channel Improvement Project (Phase 111) Chapter 2

(d) HUKBIESE

H- itk DG SRIEENITH L)L TOIFEIN A A 7o TS, £ I T,
CETEHLILaVER—3R A7 (ABXOB) ©9bisSE5~
= HoZ kR (FR) (RETHEE£ 22500 T 5,

# 225 HORBIE ISR 2 v R—R > b
RO 2L, .

No. i TIFE 2! i
o L T T SRR
1 | Makati O - A
2 | Mandaluyong O - A
3 | Manila O - A
4 | San Juan - - - C
5 | Angono - O B
6 | Cainta O - A
7 | Pasig O - A
8 | Taguig - O B
9 | Taytay O O O A B
10 | Rodriguez - O B
11 | San Mateo - O B
12 | Marikina Q - A
13 | Quezon O B
g;rﬁgﬁtﬁﬁﬁm%@ﬁﬂ% Bﬁaﬁ{I*ﬁF#kﬁf%Wﬁﬂ% C: 7k{’“kOLU(Eﬁ*ﬁﬁ§/ (@32 VNINSS: )ik

23 BETEOEIA (EIS) HEEDL B a—
231 ABEEIXL TRITEN-ZRELGEEHE
AT SN BB EEAEE (ECC) OAIMEIZ DWW TLLTD X 9 IR LT~

BREDIGHEREE (ECC) IXZ—HEMH I DH L, ECCLEISTHIEL TWAHEDON
REFBIEN N LS THIUE, FEOLPMEZBU THEITH D, 72721, B
%&6\$mbéﬁﬁmﬂiot<$¥ THEFEN RV, £T2IZECCOIER 33
r AUNICHZE SN2 2 AICIZECCOF RGN NEIZ L 5,

MR HE T B W T X, EIS(1998) & J: I DENR-EMB 7% % #& L 7=
ECC(ECC-98-NCR-301-9807-128-120)i%, 2F#EMIMAZNTH D Z L 23, Phase Il FH

BHAARTIZHERR S 7z, DENR-EMB 22513, 2008 4E 3 A 7 H 1T OBEFD ECC DHF %)
P REE T AL X — 2B LT,

232 HARIA U HL DR

EIS(1998)IZ DWW CIICABREAT BB AT A RZ7 A4 > (20100F4H)  (LLF [JICA 7
A RKITAv] ET5) BIOHEEOP4.01AMMexBAE S E|IZ LoD L B a—%fTo7,

WITRTIEE 1, ICAH A R A 2 & Helk LT, EIS(1998)I A - 2 A5 > % HIH
Th5b,

OBRBEASEREICE T ESCHAIO 7 L—2a T — 7 OF BBV ER: ViR

BE E AR AR T B 720 DO fFEHR, OB 72 BAEmEHR, @A a—v 7 TIHH
I RBIAIZ OV THREFAZ,

2-7



Final Report - Executive Summary Preparatory Study for Pasig-Marikina River
Chapter 2 Channel Improvement Project (Phase I11)

AHETIEZ, UL EDOSHIC IS & | EIS(1998) D AR « AT TIHEIN DR HIN
H£2B 2720, EIS(1998) DA e 21T\, & DICAFEOERFERETN GHEEE O
BERBLOEMKRORSR) 282 7%o7 ((ERIFEL1225H) . —F ., (ERBRICHE
LTk, UFofficiidd s,

24 BEREHE
241 BEFEOHF - S
1 Agokr¥=R

58 (204%4) DOARE SR, 60 DOREEY) NPA T IO @R THIZE VB lRRS:
L, !

INHDEERITMAZ HRBEIEEL TRV EEZX NI ENTTAT
HAEE NI T D, 2D ORIEFTA#H (Absentee House Owner, AHO) |
B9 2 1T, EBEOBIRIEEEAICIE - TIT O ERW#E 7 1 & 2 ORICINE
L. @Y7t - AT,

AREHE DA~ b A 75— MF2010411H TH 5., World Bank OP 4.12{Zitd &
TWbHERBY, Iy MAT7TFT— FLAZR2FEM 2GR L T EBEOBHRIEE) 23 B4 S
NiehpolzGh, B AT =X ORFEITH, AFEEOLE, 20124E11H £ Tl
EEEOBIRIGFEN BRI SN o TG B IC 8 VY AT — X OFFH PR ME L 72 D,

Ry T a7 < X F)INCET D EEKL OB RO A 2 — 7 [320124E 12 T E &
N TCWADIDHEBEIZBWTCRELAZYITY PETH D,

#24.1 FEREEOK

s . PR AT 2 P O
AR ZE | kot | | ek | kaE | B3
BiEEx% - 58 58 - 204 204
1. AFH_EORSEYT A # - 49 49 - 163 163
2. FA M EoOEMIT A # - - - - - -
3. EEEEH - 7 7 - 29 29
4, R & bl WEEE (FFEN) - 2 2 - 12 12
5. NI EOREE - FEITEE - - - - - -
6. A FOpEd - TEFTAE
7. XAbMER R a2 =7 4 Ff
HORETE
B R TR 2 90 92
8. HEmAED T & 2 - 2
9. IFEDHEEY AL GHMIES 16 16
%)
10 HEICLVEEELZTLH, OF
WO RA O EIIEEY . 1EY. - 74 74
BAZDOFTAE
11. JEREOREHR - - - - - -
AEF (1 -11) 2 148 150 - 204 204

VR IR RAT279 IC S SRR R E T OB T HET TH 5, AFEEIT o
T2V XFNOA =X A NRIBAORERFEHE GG E LT D, 2D ORE G IIAE
(OBBTHEICLDEELZ T 2020, ABIHEIZZ NS O &2 x5 L L,

2-8




Preparatory Study for Pasig-Marikina River
Channel Improvement Project (Phase I11)

Final Report - Executive Summary
Chapter 2
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ARFEEOFERMIZE Y | RAMO KRR 2 BIC, EHIFTAHEOBE Fhi & 1342
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#242 BRI L R DFERHK
LGU Barangay Salvaged | Light | Mixed | Strong | Total

Barangay 900 0 2 12 12 26

; Barangay 896 0 0 13 5 18

Manila Barangay 897 1 1 6 1 9

Barangay 894 0 0 2 0 2

Makati | West Rembo 0 1 2 2 5

Total 1 4 35 20 60

* 243 Number of Improvements to be Affected 100 %
Pig Dog Pigeon Chicken Deep .
LGU Barangay Fence | oo House House Pen well Kitchen | Shelter
Barangay 900 0 2 6 0 0 0 0 0
- Barangay 896 0 1 8 0 0 0 0 0
Manila —g- rangay 897 0 0 5 0 0 0 0 0
Barangay 894 0 0 0 0 0 0 0 0
Makati West Rembo 0 0 1 0 0 0 0 0
Bagong llog 1 0 8 0 0 0 0 0
Ugong 0 0 5 0 5 3 0 3
Pasig Caniogan 0 0 2 0 0 0 0 0
Maybunga /
Rosario 1 0 20 1 27 1 5 12
(Under confirmation)
Total 2 3 46 1 32 4 5 15
Grand Total 108

Animals are not covered for compensation, because PAFs can bring them to relocation site if the PAFs wish.

3% 2.4.4 Number of Gardens and Trees to be Affected
. Trees
LGU Barangay Garden / Field (Fruit, timber)

Barangay 900 0 0
: Barangay 896 8 0
Manila Barangay 897 0 0
Barangay 894 0 0
Makati West Rembo 1 0
Bagong llog 2 20

Ugong 19 284
Pasig Caniogan 0 0

Maybunga / Rosario
(Under confirmation) 29 580
Total 59 884




Final Report - Executive Summary Preparatory Study for Pasig-Marikina River

Chapter 2

Channel Improvement Project (Phase I11)

2.4.2 ERIERLA

)

BERICET 5 DPWH OF R OITA R4~

DPWHOHRIZBE T % Hét & A K7 A > idiInfrastructure Right of Way Procedural
Manual (April, 2003) & Land Acquisition, Resettlement and Rehabilitation Policy, 3rd
edition (April, 2007) (LARRIP)IZE D 5T\ 5,

(2)

FEBERMBERIZET % JICA Dt

FER RIBHRIZBI T DICAD FHOESIILL FDO L EBY TH D,

1.

©)

T ML RBIER DL FROBRIT, TIEAHE, b5 Y2 HEER
R LCIEET 5.

A% DBERBSEIER TG, B2 R/MEL, BREMET S,
FNMED xR U g iz baun,

FEEREOIIBImSELND Ax, KOEFHFERTR S Kb b
T N&ITHR L TlE, BiSETO AR KBECILAM S . A KEEIZB W T
BTN ID e LB EHETE D L O %, FalemifE & XIEPHE SR ITR
X722 B0,

MBI ATREZR PR © BERE I EE SR i i 5720,
FESCZ OO SR, YEAIBERORNIZ R S R E7R 5720,

K72 IEBROERBENALARICEZ 27 ey =7 FOBEAEIZIE., &
ERBHEFHE A, VB, A STV iT uiE e & 7, (£ BB R EI 13,
HWREIT O —7 H— FAR U 2 —@ OP4.12 Annex A ICHLE SN DHNAEN
GENDZENEE LU,

FERBERH B OERIZS 720 . FANCA SN+ BRIk n T,
AT ANA KO SO aI 2 =7 4 L OWEN TTOIR T2
S22, Whiglc B W TIE, B LT D5 N2 DEETE 2 AX AV, Hik,
SEECHHMTbN T B,

ERBERFHEON R, EFFTFEOELITRDIRRONE, £, T=%
VIR, B A Z T AANA L O 2 =T 4 OB EYNAEE ST
X2 5700,
WBELZTHAARAI =T 4 OFDIT, WY TT 7 A LT VG
TP EXHED L ARHAEBE SN T IT R B0,

JICATA R4 ET7 4 VLV EEREDER

BEFDODPWHODOBHRIZE T2 WA BT A AT RERIT O BRI 5 iz
HEoSNWTHREEINTZbDOTH D,

WE-T, 74 VEVEBFOTTEEICAT A RT7 A4 2 & ORI R E 222818
LORSY WALAN

2-10



Preparatory Study for Pasig-Marikina River Final Report - Executive Summary
Channel Improvement Project (Phase 111) Chapter 2

LU, 5 L R DBERSOBRONE R EITBN TN DD F ¥ v 7 IMF
£ 5,

W-T, 74 )V EOBIZICET 2IERN LA EICAT A R A4 Ol

WZEE L, ZINHOMOXy v P a2fised dmie 7 7u—F %% 2450 LB
Rt - IRE L, ABIRETEO A S & LTz,

2-11



Final Report - Executive Summary

Preparatory Study for Pasig-Marikina River

Chapter 2 Channel Improvement Project (Phase I11)
F245 BE—ER
-7 10 T
: (Y]
e NP s B RTE Wl oo E ot
WS B OREE b E DT
WiE O E T, LiE R
VI ID 3D \VNEAT
CHABEITTBIEWFIC L | O KRBT L, R
DR EEGEHTE 5 F BLemE, kO DPWH
: & mTRKIE,
. AT B WA 20% B A% i o
3 A w P FrEELE 44,
bRDEA, ETE, Kbh bk dlts
GRE, . | P R Ch skt | SDTAE D)
Tl | RS R & AR ST D PRI E LT
* PR YN VIR HEEYIPTH ] kbm*m% (TR L, IS BT S | ppwH
. Bem,
16 #3ED
B AR OREA SRR, RO
DPWH
9 tHH T AHIT DN TIE, BAEO RO 370
(BEARE 7, FEAER 2) Sy O ERHdEE (1FR 15,000 <),
DO
AR E) ER AR T EE LR
\ BRE., &5 BB mEnsH ® b NDIHRIHEEYICR L, FREHIEIC | ppwH
JRANR RAN | e BT BB,
B NE 7 108 &Y
= A
AT E RS
ho# ® kb AIEY, HiIAK L, LGU, DENR 4%
URZNEES MAZ L DPWH ASFER L7 Rt | DPWH
B R 59 HIC & B BT,
BA 884
® Inconvenience allowance KK, BliniE(i £
) 10,000 <V
R AT R L
LTnBE 58 fH ® {EiC dﬁ/)’(@%@j (JERE) (21X, &8 B,
P ik, minE A G ORe N T v s T
Biie | EEL e 20 S | REETRA 49 B A 7 B SREHT B DR
TR | s Professional Squatters R U Sfie 0t 7 o WHIASIRRID B AR T % U
Squatting Syndicates & HIE &7 FEAHEE :2) F BN B E LR OB Y- 5 T L.
ERbR< DPWH (XIS T 5 LGU (2 L CRrilihitn %
WY =L U= —DJRiEZ S L,
BT OB B T O SR & R 5.
® DPWH (%, PAF DA L-Li, BiGRT & B
AR ED I IITEML TV DI NEE=X
4 ) S fﬂfﬂu@ 5225k Dk
A FHEIE SR °
BRUOL—= | BlEdRy dE (s 1R - 49 ® PAF DERRLAABMEF LTS, H5WE | DPWH
4 EEAE 7 BERT DL T B D HRFER FIRE & 225> T B
REAHH : 2) ZERH B N0 T2 A . DPWH I, o
TEN kR - FRSE & 18 LT BRI,
AFHEE L —= S EOIRE R 5,
os p . _ ® HIIFTA A IZIZ, DPWH 23 4 5% - Hh % fifi FH 5
SR e e | B, TR ST & Y
e FIBWORFIH M OFTA | FHHOAE  BELORE & A BEREE B U Y — A B KL
Moy # HIOEEIL, 2013 450> T.fBA oA © Do DPWH
(MBSt - &t 15,000m7, G2 RIZSENL BT, ® DPWH i, 8 H 25 E Y — A OZA il
7HT) TRHC, Y%z FUREE L TR & 10
B 5,
RAP {ERkHAH] N | DPWH I3 o0 BIGRHEBY & i f L T 2 D RfRR.
PRSNG| TRA, B MR | e IO PR S, pasanic s, paRRAP s | o
otz Zzof | e S o > WO FAEEZ T 5 LD | PAFIPAP & D247
DR T HERE B 2 VR EA 5
A LIS BB - BIRREZEIZ X D BIREEES 2 WIXEEMZ RIS, TOREEIZFER -V —X -

FTE MR R 24T > T LRI & R U35T & D W7 28I iR dR )R L 723 72 & Professional Squatters »

5 X Squatting Syndicates |

ICREE T DL, A -

e

Ch- G- gt e AN

Table format source: Land Acquisition, Resettlement, Rehabilitation and Indigenous Peoples’ Policy, 3rd edition (2007),
DPWH, p. 14-16, JICA

2-12




Preparatory Study for Pasig-Marikina River Final Report - Executive Summary
Channel Improvement Project (Phase 111) Chapter 2

25 THIBEED A =X A

Ry 7 e = U FFINRWITIE AT K 5 HHIBAFEFH R 2N E D H AL TV D23,
ZOPITITRITTR T L O RUOKBRITH £ L RWEE L 5 2 2 W ReMED & 2 BHJE
MAHEHND,

25.1 HFE LL 72V BER O BBIH) 22 5]
Ry e = U FFHFRETIEITREICRDO L 9 BRBEROBIN R 5D -

o fr—X-1:[JIIEN T ORI
o — A2 AR LR EE T ORI BT B - HIBA S
o r— -3 oK ES HI O AL S EERE T o+ HBE R

INEDr—ADOH T —A -1 KO -2 [XBR2AICHST_REPET, r—* -3
IZHFER X 2RI T2 W NI IS N LB 5 TH 5,

252 BIEDAHI=AXLDOREL KE
(1) BIEDOLHBERA I =X LDOMHE

BAEOTHBEARDO A =X LOMBEICE L TROLHIICE LD LD -

o JERMICARIELHBRIRZ 2 br—LT D A D= XA BIRIRTESE
ENTBY, ZOAH=ALZTDEHDITRKERRMEITR S0,

o FARNETHIBRAZBH T AEELEHIN TV D,

o REZMEO—-2L L TTINOARELHBIRZEM, BT 2 AW,
HEEFRARELTWDHZ ETH D,

o  —HTIIIRKIRZED S DAEHIE L., £ Ok D& BE(LF 3 L O
BT OEEIEEY 2 B0 5 D B 2 YL 1T S AU TR,

(2) EBHRLE

o  TORIERZMEITI DL Ny T - = U X F I 4 BEAR % RS
DOFEEREBE 2 Fr o T4k (1)« HEAKRKPREZEB S (FMC)) O E S L<IX
MRk O RERIL 2+ 2 Z LB b,

o T Ofth, IEWEEMHKTEY EIFb N TWnA AT A—Tar - Fx
VA= OFTI ) LI EEEZ T E— L LT, EBIETEDEHR I
WHlT s EnEZBND,

ZOFMCOREH L < IZBEFMRE ORBETRILIC K » TR D & 9 BrdEm 0 ifs ¢
x5

o MU HIAIA K OEIREERT O [ T+ HIBE 12 X D kIR E~DFIR & 55
BT AIERO 53 e s AR T D,

o ZOfER. M7 EIRR L BAGREERE o [ T HERL T e LI BAFE ~ D BLH] D 24
BEMEIZR T DA md bivd,

o X DT, M HIBE L OBIRERI O T2 AR, M BORELR I 1R )
BN Thbis,

o IERIITIRT ) X8 0D ANYE (5 PO MERK - 72 L M BH S ~ 0D Bk 72 R A2 4T 9
SV ) BN EE LD,

Z ORI F U OOV TIEK25.11ZRkTEY Th D :

2-13



Final Report - Executive Summary Preparatory Study for Pasig-Marikina River

Chapter 2 Channel Improvement Project (Phase I11)
Present Mechanism Improvement of Mechanism
LGUs (including LGUs (including
MMDA) DPWH MMDA) DPWH
Land Use Plan River Improvement Plan Land Use Plan River Improvement Plan
No Clear Coordination Mechanism Set up of FMC or (S;t—.uZ.CIlea(;' Co:.rdm.atl;)n Mechanism
Strengthening of eriodical Coordination

Existing Coordinating

T = Enough cooperation with other agencies
Organization

to strictly control illegal activities

— No enough cooperation with other
agencies to control illegal activities

- Poor exchange of information on — Enough exchange of information on cause
cause and influence by land and influence by land development to flood
development to flood damage damage

l l

Poor recognition among LGUs and
agencies concerned on the necessity
for control of disorderly land
development

Enough recognition among LGUs and
agencies concerned on the necessity for
control of disorderly land development

l l

Shortage of human and financial Assurance of human and financial
Resources Resources

—. No enough involvement of river
engineers in decision making for land
development

— Enough involvement of river engineers in
decision making for land development

= No Periodical Monitoring — Periodical Monitoring
Existence of Encroachment and Strict Control of Encroachment and
disorderly Land Development disorderly Land Development

[X]2.5.1 A=A LHEO VTV Z

(3) - RHRH%E

AHETIHIEANIC Ny V7= ) FF)IOSEFEOE T -fA % T H
FINZ L TWA T, B2 dE L L TFMCORE b L < IXBEfF Ok 0@k 23
RERINDD, AMIZIZH - EMISE & LT, B - Mk OMEREIbIZ X2
PR D kS 72 B RN LB Z D, ZOW)INCE D 2 1EEE & L Cid, B7E
74 U TIIAKELN 2L WIINVEBZRILT 5 7-0121%, ZoKEZ#EIED L
X BARDOT)INEC B BRI 2D TIT L LERH 5,

26 WAXIREES (FMC) OFE
261 FMC OHZBHE
FMCOR%E R X OBEF O O LB L THERFTOR R, v 7 <%
TR TOXIEE L TIEFMCOBRENE Y THDH LW I fEmntgEobni-, ZDOFMC
OREMIEIILLTO®mY ThD :
(1) BEZ
FEARHNZFMCIZLL T O BHE 2 i - TERNLT 5 - EMCIZREE W<t 58 & O FEREEY)
KR 7 6 70 B UK G R E DB/ 72 F i M O W) 2 e FLIC B 0 L & b

(ZHE OB F 2850 2 K 5 7247 F L < RUNEB) & i/ NRICHN 2 2 7201255 )
ERAR
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#261 FMCRAY2—U R}
Stage Assignment Name of Office

Chairperson Dept of Public Works and Highways (DPWH)
Co-Chairperson | Metro Manila Development Authority (MMDA)

Planning, D/D, | standing PRRC and LGUs (Manila, Makati, Mandaluyong, Pasig and

Implementation | pember Queszon Cities)

Stage Observer DNER, LLDA, OCD, NEDA, HUDCC, PAGASA, and LGUs
Member (Antipolo, Cainta, San Juan, Marikina, Rodriguez, Pateros,

San Mateo, Taguig, Tanay and Tyatay Cities)

Operation and
Maintenance
(O & M)

Stage

Chairperson
Co-Chairperson

Standing
Member

Observer
Member

Metro Manila Development Authority (MMDA)

Dept of Public Works and Highways (DPWH)

PRRC and LGUs (Manila, Makati, Mandaluyong, Pasig and
Queszon Cities)

DNER, LLDA, OCD, NEDA, HUDCC, PAGASA, and LGUs
(Antipolo, Cainta, San Juan, Marikina, Rodriguez, Pateros,

San Mateo, Taguig, Tanay and Tyatay Cities)

262 FMCEREODFZAIVT

FMCEREDODHZ A I 7L LTI, BROEA 7Y 22— /LOFIZHRT L 9 I
ARENZIE, 7uev=7 72— XNDOEIZXT HMOANEL INTr— 2 HiED
BRI SN TWVWADONEF L WNWEEZ LN BN TP ESNTWNWDHIATZ Y o
—/L ECIE20124F D2 HEH(X5.3.1 2 &) & 7> T 5,

27 ®zE (MOA) D¥EfE
271 MOA DNLEMDYE:

—HRIZHOKR SR FEE DO R X RRIED—2 & LT, U SR &S O -4y 7o MRS PR
ZFHCE TV E W) BN D 5, BRI F N 5K L% MRS 2 (0&M)
OFENIHT BIBRICBITEIN D720, 2 9 W ORI Z SET 5 72 H19914E D H 5 B
IBIRIEDORIATIZ L D . DPWHIZIRE S35 P RBUF & 5 BIRIRO R TRE (MOA)
MREDEINDZ LI/ >TW5D,

272 Z7z—XIN 7Pl b MOAIZEENDERXTHH

(1) BEITRNER

72— AMNTEENIEHERFNT D ETRONEZHETHHLERND D -

o HAMIZ MOA I3FEMEIND Ty MU TERKR SN, DA
NS MOAIZA < b 7 =2—X N ERT Iy Vi cCoTma =/
ML TIEAERICH D, Lo, SRIOEHE Ny 7« < U XF)IK
AR D H BRI A BIEIC DWW TIRBIATE B 23+ 5 LEN b
2o

e TJx—XNTuvxr MIHEINZ MOA X LGU OFENZSWTIE,
MMDA 232 L TEiT 5 OM IZOWTORNEE T —F L 77—
DFEIZOWVWTEIR L TWB R, ZOMOIERIZ DWW TRAIZEEM 250k
IR, —TJ5 . B H Y )R D MOA IZ1E LGU DAENZ DT LRl
FEMICRER LTV B,
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o  ZODOHRMNMDH LGU DEFENZOWTEEMZARFLR D H D B 4 ¥ itk MOA
MBI D,

e T Ofh, LGU & MMDA O EIZHIZONTORIBENMETH 5,
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e F-FMCORENEERIPETHY, 20 FMC OKREI R EI2o0nTH
MOA THHREIZ L TEL LERN D 5,

o Nyl =X FJINRIEOEG AT F I - HEO KRR IR DR AT
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FERBIR EXE T REEENR LR D Z 05, —D2D MOA TOXI
IFEELV, 22T MOA 20 b DIXFEFEmICKELBEHS DPWH,
MMDA £ X O'PRRC ] H 1 v & L, 4% LGU & DA EIZ OV TIE MOA
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F27.1 MOA IZEENDHEIHA
Agencies Items to be involved
1 Take all the necessary measures to ensure proper and efficient implementation of the
Project including provision of funds and preparation of RAP.
5 Overall management and coordination of the Project during its implementation,
especially close coordination with MMDA, PRRC, LLDA and LGUs concerned.
3 | Secure the budget for the Project.
4 | Comply with all the conditions stipulated in the ECC.
5 | Conduct information dissemination.
6 | Provide quarterly updates on the status of the Project.
7 | Conduct trainings of O & M for MMDA, if necessary.
8 | Turn over to MMDA the completed project for the O & M.
DPWH 9 | Provide technical assistance to MMDA in the rehabilitation, if necessary.
10 Create FMC in cooperation with MMDA and LGUs concerned with the following
responsibilities.
(@) | Enhance / strengthen the publicity and awareness of the Project.
(b) Coordinate, facilitate and assist the activities on the resettlement and acquisition of
the ROW.
(c) | Execute and sustain non-structural measures.
(d) | Monitor the O & M activities and any illegal activities.
(e) | Set-up a “query window” for the Project.
(f) | Actas grievance and redress committee for ROW acquisition and other matters.
(9) | Control of illegal land use and disorderly land development
1 Undertake the Operation and Maintenance (O & M) of the Project in coordination
with LGUs.
2 | Issue Certificate of Availability of Fund for Items 1.
MMDA 3 | Provide the local technical and administrative personnel.
4 | Introduce and operate non-structural measures covered by MMDA.
5 Create a Flood Mitigation Committee (FMC) in cooperation with DPWH and LGUs
concerned.
1 Procure and develop the resettlement area (s) as well as provide livelihood assistance
for the informal settlers.
5 Give the approval and/or permission necessary for the Project implementation such
PRRC as design related to navigation facilities and environmental facilities.
Cooperate with DPWH, the city governments and the other agencies concerned in the
3 | creation of the Flood Mitigation Committee (FMC), and act as Standing Member of

FMC.
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#2172 Certificate of Support IZ& £ 5 X&IHH

LGUs
Item involv
tems to be involved Manila | Makati A emt] Pasig | Quezon
-uyong
1 Arrange and develop the resettlement area
5 Construct secondary drainage system O O o o O
3 Implement the Resettlement Action Plan (RAP) O O -
Issue Certificate of Awvailability of Fund among
4 necessary items 1-3 O O O O O
Maintain / preserve the current situation of the
5 ROW and other areas. O O O O O
Introduce and operate non-structural measures in
6 their own territory. O O O O O
Monitor and control of illegal land use and
! disorderly land development. O O O O O
Create a Flood Mitigation Committee (FMC) in
8 | cooperation with DPWH, MMDA, PRRC and O O O O O
LLDA

QO: Items involved each LGU
*: Resettlement of currently existing 1/Ss in Pasig City will be undertaken by the other resettlement program
provided by Pasig City
7 = — XD FEfiZ B 5 MOA K (Certificate of SupportiZ FEANIZ FFEEE %
Me#E L TIERR T 2,

2.7.3 MOA I L W Certificate of Support D&% DOFE
MOAF X UtCertificate D E4 & LTI, EARNICT Y 27 7 = — XD ENHiIZ
KT HELEEFEZHA LN L TEBMERH D L ZAND  FEEE TEL ILTH

BONAELNWEEZ LN, A TTESA TS AY Va—L (531458
TIH2011FDI1IHE E 7> TN 5,
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3.4
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NEOSRE 27 ) — FOKBEEIBEN S 725 (X3.4.150)

100m~200m for Lower Pasig River (*1)
60m (Minimum) for Upper Pasig River

Varies

*1: Excluding three narrow sections.
(Jones Br., Quezon Br. and Immediate Downstream of San Juan River Confluence Point)

riginal Riverbed Line
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(a) Steel Sheet Pile: SP Type (b) SP with H-Beam Type
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CHAPTER 4 i T2

41 i TEHEEE
411 7 =—X Il OEREFT

T2—RXNNI NN TNORT v - U7 < U XTI PRz T35,
7 U a L322 TIRESINT-ENENO LMRX A2 #£ 41157,

#F41.1 7 2 —X |1l O TX

Name of Package From To Stretch (km)
Pasig River-potential Delpan Bridge :)Tmlidcl:aste Vicinity 16.4*
Lower Marikina River Immediate Downstream of 54
Vicinity of NHCS | Rosario Weir '
Note: * fii LIX[HIZ/ Sy > ZNO—FTH 5
412 HEONE
(1) HEEYMDOER
Ry T )R O 7o DR SN H ek i, FICHERE, BokEE BEF#EY

DIEE, 7 m S O L & Pk I%T%é ﬁ\VJ%%MTﬁﬁ S
ISES &%\%%I$;MZT\ﬂmﬁﬁ&ﬁﬁﬁﬁﬁ%%%ﬁﬁéﬁwi@%%
%?50%Di%%ﬁﬁ%?éﬁﬂﬁﬁM%%i@%%wé

(2 FEIHEER
7z —RXNNZBT L3y 7)) vV F PN TFRENENOFETH, £ DIER
A3 4121277,
F#4.12 FETHEOER
River Main Civil Works Length (m)
Pasig Revetment work with Steel Sheet Pile 5,720
River Wall (including repair works) 8,125
Dredging of Riverbed 5,400
Lower Dike with Revetment (Steel Sheet Pile Foundation) 1,814
Marikina River Wall 337
Boundary Bank 7,063
Bridge Pier Protection 4 Bridges

i LEB L OB FE oM TH L, 27V — M1, fﬁ%ﬁj’?l +T L
%@@@ﬁﬁl$(ﬁ$\7:/X£)ﬂaiMTwéoit |7 T e =
&U~b1\%%1\i1k7?y76~k%®ﬁﬁl$%ahfméo

Ny ZNBEO~ U FT)ITHREICK T 2 EETHEO THEHEEL2 X 4131TR
B
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#4.1.3 Z7x—X N FETEHE HARKLZRL)

Item Unit Pasig River Lower Marikina River
Concrete m? 10,300 1,970
Rebar t 4,190 70
Excavat!on (incl. Riverbed m® 36,920 6,050
Excavation )
Dredging m® 0 612,000
Backfill (Common/Sand) m® 43,000 1,300
Improve of Dredging Soil m® 0 472,000
Riprap / Rock fill m° 51,500 6,500
Boundary Bank m? 0 50,100

4.2  FEIFHE

Ry Z)E=T XTI TIRTIZONTOM T TRFBIZTFNFNK 4.2.1, [X4.2.2
W@ Y . i THIRIZ3ETH B,

L " Length No. of Months
Activity Description (m) Qby. Crewsl T[2[3[4]5 6] 7] 8] o [to[it 2[ia] A 15| el 7] tel Lo[20] 21[22] 23 2A] 25 26| 27 28] 29 0[] 32 3] 34 3536

Mobilization *
Survey and Investigation G |

Sheet Pile Cofferdams 30 1 ;
[~ Demolition and Removal of

Existing Structure 1 1

River Bank Excavation 17,193 1

Excavation for Manholes and

Junction manholes 6,730 1

Excavation for Pipe Culverts 22,073 4

Excavation for other structures 783 1

Free-Draining Backfill 30,835 2

Random Backfill 399 1

Zone B Pipe Backfill 11,190 1

Zone C Pipe Backfill 7,460 1

Restoration of Road Surfaces 15,717 1

Restoration of Sidewalks 10,477 1

Riprap 51,484 1

Repair Type R4 40 1

Parapet Wall Type3 970 1 ﬁ

Parapet Wall Type4 630 1 ]

SP Revetment 4,660 1 - e S —

SP+H-Beam Revetment 2,858 1 e s o s s s s

Inclined Wall 8,042 2

Vertical Wall 8,042 2

Stairs 14 1

Drainage Works 1

Concrete Railing 1,112 1 c____ ]

Concrete Block Paving 7,864 1

Boat Station 2 1
Demobilization -
Site Clean-up -

X 4.2.1 Ny U Z)ELEHEBR (K7 U 7)
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L . Length No. of Months

Activity Deseription |~ ;| QU Crewsl 112][3[4]5 6] 7] 8]0 to[ii[1o[13]a] 5[ 16| 17| 18] 19[ 20 21] 22| 23] 24] 25] 26] 27] 28] 29[ 30| 31| 32[ 33[ 3] 35 36
Mobilization
Survey and Investigation EE——
[~ Demolition and Removal

of Existing Structure 1 1

River Bank Excavation 3,100 1 .*-D

Excavation for other

structures 6,050 1 ‘ m—

Dredging 612,000 1 e et e e et B B Bt B S e ot o

Geo Bag Backfill 20471 | 1 e ———— [ ]

Random Backfill 1,300 | 1 ] C————

Soil Improvement 472,000] 1 s —— E———

Riprap 2250 | 1 o

SP Revetment 1,800 2 [T 1]

Stairs 18 1 cE———

Drainage Works 1Ly 1 e

Concrete Railing 1,800 1 M

Concrete Block Paving 4190 1 ——q
Demobilization H
Site Clean-up | ol

[X14.2.2 ~ U X FJITME RELEER

4-3






Preparatory Study for Pasig-Marikina River

Final Report - Executive Summary

Channel Improvement Project (Phase 111) Chapter 5
CHAPTERS5  HHEFEI L OFE 4]
5.1 EEOREIME
511 FEOTH &
# 5.1.12, FERRN NG S OB OIS - BREETHL 2 /RT,
#5.1.1 B OREBOTH & T
. T .
H EIS N i
(1998) A
1 | FEERNERBR A | BERF R 58 (204 N) OBIENRELET D,
R A P , . ; .
2 O b D TEICLD2EORBII TR SN,
5 | TR B o | BRI SN THRY 3L A CHER TR
VA Lo L Bbhs,
AN 1/
o | e e | _ | p | THEEEA LS L bR B RE S 1
H) SEN T - E}&EB SAHE N 3
2 Ny B, FEACEERNMENLOLBL DA,
b THEIR T, G OB T, =T Tlla o ThT
+
T U otw WA B RS — R AW LT 0§ 5T
o s %Egﬁ;j;; D | B | SRS, WIEC SO ORERTHENS, ~
2 = U%%MTﬁB®%f@ﬂM® IXERBS - AT RO
5 7=, EROFIIC I BN T 5,
s i — R EAT B E T o T b 1F & A SN A FHTR
| g | HEEC R b | gLt B BRI SRR L
= i LAHERS TS
- — RS
Z 7 | wE o o _ D ii;@é ;;igﬁ RIEEZT B & & Z DERDO N
I%T%@%xTéibti%ﬁ%&fﬁ%&%%m&
8 | UkiEE D WZ ERHERIN TN D
9 | HUKANOFIER ST - D [ 7x—XNORBRNSHEDK TRV EEZ NS,
10 | AFURL RFIRE, A o | IS Lo THEEZ SHFTOMELRE, HORK, R
D K7 EZINTHRIE L TWRWZ & DR S,
i B TP O R A5y 72 A 2% 1IN O E 72K T do 1) Mtk
1| ARAEE B | s yab bichn,
1 9522 HIVIAIDS D b 7;w><“||0>1’ﬁﬁ75\% - 72973 L OWERESE A 0 D
K 9 7 YL AR = AR REEITIEIE ARV b O L BZ B
- B &%%%@i@@Aiéiak%@ﬁ@f@< B D5
13 | e - HIH Dl iimEnvbol Bxs,
o i . nj:-:\ :E‘Za}iﬁ o 3 7 7 ZnpE=N
14| R b ;iiﬁﬁj‘imﬂ WA MIFT &) R & e HER AT
B THIC K DM FARDE, KL, FmZe & OBITITIER
2 15 | Rk D) L
g P AR PRI VISR S5, TREELC K AR R IX
; T %5ﬁﬁ%£ﬁi? 7@®%ﬁ%§EWWT%D\$ﬁ
T 16 | W - DI Do ki A BBt IE b A L, o T M) 4K
PUTIFE A ERBITm NN 2 D,
N N - 1 ] el 2 oV -2
17 | e - v _ D /quéii\nfgl&sﬂfiﬁ%@ i DKERIC -2 2 BT &
THFIZE Y B/ NEOHEE~DZ A —JZEZ HID ..
18 | B, A saEtE | — D E%@E%E@ﬁ%ﬁf%é T, i EREOHI G IR
72 EOFEITEN, AORBIXIZEAEENENZD,

5-1




Final Report - Executive Summary

Preparatory Study for Pasig-Marikina River

Chapter 5 Channel Improvement Project (Phase I11)
H SR 5 B
H EIS | .= B
(1998) SR
19 | &% — D | THIZLHARG~OEEITTRNENZ D,
20 | 2m _ D FAED S DA, THFIC K D B2BLENT 72 EOREITTIT
- RNz b,
21 | HOERIERE(L — D | LFEICLDHBRERIL~DEETIFIERNE VLD,
Bk, TFBMROEN, N—TOPKHEL A & 508, —IF
I JRETHY e & O T, BIEOA TR KIGYLE & ik L
22 | R&K{HYE D) D T, HEBIRELI RNV EWVWR D, $72, THEOLGH, L
WHIA 72 SV E S BB O RKIF YO AIREMEITH 5 23, [R
ERThH D,
23 | KEI5HE B B | BIEIC L A15E & WERIPIC L A5RNEZ b,
BHELITIESREZ N OEATND, LML, TO&EIT
24 | tEEEY. B B T4V ECYOREREDTTHY | LGB W THEHIRIC X
D EEEBYL L = D ATRE I N 2 D,
- L I AR 3
% 25 | gesEm B B %iggzgifzxm%é%&%i(mzﬁm)@@
B OBESL THBROFMIZ LV | BEE-CIREN IR AT
%, —WREAN D BETINZ: & O T, BIEOHE T OERE & g
26 | BRi - RW B B LT, IEEAEEEIRNE WL D, —FF, FTREICR
BNREAET LN, FRoLHICHBRHD LUV TRNW &
N7 z2—X N TETIHMERIN TV,
. Phase Il DFfERC, THETH TKOFHANTENZ ENDE
27 | AT D lamyize o v e pisns
28 | R C B | I LV ERNFEIN, FHRICESIND,
29 | _ D BT LD~ E oG RmE OREWRE N TS
o ZEnh, EEAEASELZ IIEESRRND,
30 | Fik — B TS BB EITIREEIND,

A BALEEDR D S, B: ZLOEERD S, C: HHOFEITTH, D:

— TSR TR0, G S A TOR 0

*EIS (1998)

T,

KREAEERT,

TEEIFITEA LT EFEZ DD,

FASIIIE JICA D A, B, C FTRELEN TV ARW=D, 22 Tli, FSEOHMOERICRDL LI

5.1.2 BEFIR OB

#512ICADERKEY

4
H

(ZXDREMIR () Z2RET D,

#5.1.2 Phase |1l TEHEICBIT 2ADEEOER (R)
W v
= H (LZ510) i
. . FERBHRIL JICA A RTA4 2 « HERRY o —c S &
L | FREOERDR A | RS RAP I R 5.
B, |ERSARTFREOM b SO E B L L <. THECIIHTO N Z B
% IR ELCRAT S L9107 5,
{ HiF ik & R
gl s %&ﬂm%&iﬂﬁﬂ R —
T 22 B B AR s 0
S| 4 | BRREBEEOHS D R C LB L
5 ik
= N B W LR PR - Mtk & M Al LT, )T O
g4 g | BfEOfERA T 70 B BEEE D LA L—AREBIT 2R 5, BB, WIIARO
2 et —re 2 HFICE L TRBROERICHLTIET 722 AET
3 5.
BN - SR - D R
6 s D RElZ B2 L
7| BE L RS ORI D FRlC B L

5-2




Preparatory Study for Pasig-Marikina River
Channel Improvement Project (Phase I11)

Final Report - Executive Summary
Chapter 5

[l

H H (kx*5.1.1) R
8 | sufbiEpE D FRICM B L
9 | Mk ORI ExF D FRICM B L
| | £
10 %ﬂﬁﬁ\ KFIME, AE 5 b e L
1 | e B %%%%;%@%ﬁﬁ%%%b\%ﬁ%ﬁmiéﬁ%%
52 HIVIAIDS @ X 5 . .
12 N D HREH L DIBEE~OEIFT—HEEXD,
- 13 | HiE - E D RElZ 37 L
Z | u | tEee b gﬁﬁ%ml$ﬁﬁém%wﬁ@K£WLfﬁﬁ%ﬂ
%AJS Hi K D RElZ B L
SiE 16 | Wi - imIl4ki D BB L
8 | - D FHO B L
s | 18 | B, AEMEERIE D FRCLE R L
§ 19 | 5% D LA
20 | = D LS
21 | HhERIREE(L D FRICM B L
THBERMOTENC L W ER~DOEBELK/IMET 5 Z &R
TE 5, oM, THEBEROER, S—YoPERREIIC
2 | K b T4 NG =2 EEol, BERH L, HBREWEOPEE &
BT 5, $77. UV FANDRBRLT A RY v
D72 8% 2 F DITITV CO, DHEH AR 5, AK¥T
B HNRN—— "R TR0 )T 5,
[N, THURHEBRBH 1L S TTRE 2 IR IR BT (THHBPL Bl 1L, BREE
2 | AR B | WHIZT TR EHAT 5.
- BT A MR EMA, BELER Y BEEDEN b
24 | HHEEEY B NWEEHRZE CiAD D, Wiz E=% —%FUE L,
= VHEIZSE LTy — bR EOEHREE2X 5,
ﬁ =R LTIRA T, JEEE 6767 ICHEV B IEALSY S
& b, BERFEMOIEEE OM T T BB ST R
25 | pezem B HiIF0 ., Sul. BENLZOL, EEFA 2 FO¥EEIC
S Wy % 363 5, FRBRELOMBEIZFE L WD
= B0 A v MNELHIRAUBE A EYII T, WrE=
= A — & SR NUCEWVLER S 5,
& IRERBR S DD IR A S, ~ 7 T — 7 CRh LR
2% | B - 1EE) B Ol THRE OERIRICEE O D, KEREECIREIOJFIK
b 72 DR O R &2 5 B DD 72 W T 5, B
Bk OERICEAM L, B EES,
27 | MR D RRIZ B2 L
RN WL BB v ) 28AT
28 | ER B Bo TERREIDIK S — N CE, b A LIRS A
WD TERERIC R D,
29 | [BE D FRICM B L
TEHBGEN OB 1 K- fa R & i 72 & THEIC
30 | Fi B B2 E VA AR — KX PR IGENICEHEMT 5, 1E¥#
BLEVER~NO THEEREREEEB IR,

A ERBREEND D, B ZLORERDHD,
— Rl TR, FE,

CEBOREIIAH, D EEBILIFEACENEEZ NS,
FHl S A TR

*EIS (1998) T, WML JCA D ABCHFRTHREIN TV WD, 22T, RSOFMOEAIZRD L H I
KEEEZ T,

5-3




Final Report - Executive Summary

Preparatory Study for Pasig-Marikina River
Channel Improvement Project (Phase I11)

AEEORETE
EROHEFHDOE LD
BHET 2 AOFREMBEZLLTFTDO LT D,
#52.1 BHEET = — ADFEMIR 20104
FY¥ET—X g% (FFEEBIuERERED
Phase 11 1,265
Phase 111 3,676
Phase IV 4,314
Entire Project 9,256
BN BV
522 RREIH
FEREBEOWTIERZ K 5.2.21TRT,
# 522 Y Eagiin
H¥ET - — R EIRR NPV15%( & /7<) B/IC (15%)
Phase |1 23% 1,478 1.7
Phase Il1 38% 3,844 3.7
Phase 1V 35% 2,167 3.4
Entire Project 28% 7,489 2.7

7eE5. BREOMTIE. Phase LD TEHN5E T 520174 % 6 & L C50FE& ICH S 5
5206745 £ CTHAAMMmRIG & LT,

523 HEOHRK OERFMEE
(1) FEEOHR

AHEEITIQ0FEICFHE SN2~ A X —T T U DORIICEESE Ny v T <%
FINOUKISREEDOENHZED TN HOTH Y, fFRMICIT ek & L T1004
EROLREORERE HIEE LTS, 7720, SGR0O7 = — XN SE G
ZDOHLDIX, VAL =TT O—BRTCRANCEMT REIFHEL L CBEEE D7
= —ANOFEICS| X, v U XTI FIEHSXE LNy 7D 7 =— X1 D
I G ENR NS XK OWTET LD TH D,

Z OFELIEDORER, BUEO FRe1id, TR ENBROREZKR LLLFIZRT
X 9 IZHR AR THER D200m%/s7)> 51,200m3/s~ & 647894 % -

#523 Ny =Y XF)IOF TS
Flow Capacity (m>/s)
River Name Stretch (Km) Present River Channel After Project
Average Minimum Maximum Minimum
0.0-1.0 1,200 900 1,500 1,200
R 1.0-4.0 600 200 1,200 1,200
(1) Pasig River 40-7.0 1,000 600 1,500 1,200
7.0-17.1 500 200 1,000 600
(2) Lower Marikina 0.0-6.5 400 200 1,000 550
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el2L, HiEEHEFEICTE D~ Y T o7E (MCGS) NEER S D £ T,
Yo7 7 YETURDND TIRO/N y & 7 )IF il TIIRI20FEfERFE R /Ny 7 Bt

X TIZI0ERE, ~ U XTI MR C2FREOLZREICEEL LA LND,

LR D 2D &  MCGS 28R S5 & AR R o 7 OB K IC T 1 iR
HENDH, MCCSHEFR SNAAWEAIE, < U T I FHER— 5B X0 7%
B, 7ol U, BBBERRIC L VR T D KEDIAD T D 2 LA BILE RS I KIE I
DU RSO A2.0km? B 7 = — RNE LMD 52K T34.6km? & 72 1)
BB EZ O b OILKIEIZRD 15,

2) EH - RIEE
(a) EAERE

FiER OVE AR PLOMERE . 8 - HERPE BRI A R T 5 72 O OE AR
E LT, UUFICRRDBE BN D ERRHKIREZEHT S -

o WAKMKTEYZ bELTRITKD 3 ONEME L LTl
HAEnTW5s o (D)EHEMSTOWRTRES) . (2)FEMEHT TOFRK
BRI R, (3)FEYEH A1 C DOFF KK AL

o IHNOLOIEEOBTO)RMER S TOF TN EZREL 3500,
)1 fE DR 82 A O Wi FEEJ) OMERRIR DL A B3 5
DI bIFELWEEZLND, LML, ZOFBEEZEHAT 512X
FEAEIAT O 2> & FEVERL S E T & 2 FEhi T 2 LB & ) BLE
AOLZIXEE L,

o (QFEMEHN N COERRBAERIT, WIZFHHHE KT &3 5
JNOHERFEHER I A 082 EClblefiE L Exohnbd, i
R)DFEF RBIKALIFREICEH SN TE TV AN Z OfEILIEE TlE
72 BN ZFHE LT 5, AR SE TN T e
STEIZK L TRIEN 72 I TWD Z BN LV JiiE 2 x5
ETDHDONLEE LYY,

ZORWND, Ny e = U X F)NOIEKEESTHDLY Y k- =—
= a MR COFRRPKIREZ EMREIEE 35 2 L 28T 5,

(b) ZRIER
Tu Y= bOHRIERII OV TARRHAE 2@ CUL T OREN T T

#524 ZhERIEE 1 (WokmfE, Ap., BiE)

o Without the Project Completion Phase |1
(@)
1= E (3} (3}
o =L << o co >.=0 c= 9 << oo >.=0 c= 9
c o 5 £ 258 | 2=2 | =3 5 £ 259 =2 | EE3
= o E o= £E3S | 3mf | s5a o= £39 om s sSa
=] = o <ol | 8= k= S <ol a—= n<
o = o o < o o <
@ A B C D E F G H
1/2 | 1470 1.2 55 8.2 2,526 1.0 44 6.5 2,008
1/5 | 2020 19.5 379 62.0 17,244 17.9 347 56.9 15,809
1/10 | 2350 24.0 599 88.5 31,314 195 487 71.9 25,437
1/20 | 2740 36.8 1,004 146.2 55,961 30.9 843 122.8 46,996
1/30 | 2900 42.0 1,221 177.6 80,573 354 1,029 149.7 67,893
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F525  ZIREE2 BKkEE. AD. BE)
o Completion Phase 111 Completion Phase IV
o
o] P
o ] < = @ © = (<5}
5 | 82 | o | 885|353 885 | %o |BSa| S5 | BB
c | O% -E | 358 |2=g | €28 | —wE | 238 2=9 E= 3
5 | g=| 8 |§83 | gk& | g2~ | 8% |%&=2| ges | g2
2 = [ o < [ o <
@ [ J K L M N 0 P
1/2 1470 0.5 24 4 1,116 0.0 0.0 0.0 0.0
1/5 2020 14 26 4 1,201 0.0 0.0 0.0 0.0
1/10 | 2350 16.2 404 60 21,130 0.0 0.0 0.0 0.0
1/20 | 2740 29.4 802 117 44,702 0.0 0.0 0.0 0.0
1/30 | 2900 34.6 1,004 146 66,282 0.0 0.0 0.0 1.2
#526 BEEE (Tx—XNFEA L7 PBLUYER)
Impact of Phase |1 Benefit Estimation Phase |1
Affected Asset Value | Damages
Return Flood Area - o hes Average Average Annual .
Period (km?) Population | - (Billion (Million | pamages Annual Average Cu\n/]:llt?;lve
(1000) Pesos) Peso) Avoided Exeedance | Damages (Million Peso)
A-E B-F C-G D-H (Million Peso)| Probability |(Million Peso)
1/2 0.25 11 1.7 518 259 *- 56 56
1/5 1.62 32 5.2 1,434 976 0.30 293 348
1/10 4.50 112 16.6 5,878 3,656 0.10 366 714
1/20 5.90 161 23.4 8,965 7,421 0.05 371 1,085
1/30 6.61 192 27.9 12,680 10,822 0.02 180 1,265
#6527 BHEEE (T2—XINEEA 7 PBIOER)
Impact of Phase |11 Benefit Estimation Phase I11
Affected Asset Value Damages Average Average Annual .
Ret_urn e ’?re"" Population (Billion (Million Damages Annual Average CmmEis
Period (km?) : Value
(1000) Pesos) Peso) Avoided Exeedance Damages (Million Peso)
E-1 F-J G-K H-L (Million Peso)| Probability [(Million Peso)
1/2 0.43 19 2.9 892 446 *- 208 208
1/5 16.50 321 52.5 14,608 7,750 0.30 2,325 2,533
1/10 3.30 82 12.2 4,307 9,458 0.10 946 3,479
1/20 151 41 6.0 2,294 3,301 0.05 165 3,644
1/30 0.84 24 3.6 1,611 1,953 0.02 33 3,676
#528 BEEE (T=—XIVEEAS A7 PBIOER)
Impact of Phase IV Benefit Estimation Phase 1V
Asset Average Annual ]
Return Flood Affected Value Damage Damage Average | Average | Cumulative
T Areg Population (Billion (Million Avoided Annual D Value
(km*) (1000) Peso) VOITed: |y eedance amage (million
Pesos) (million | 50~ ity | (million s
I-M J-N K-O L-O pesos) Y| “pesos) P
1/2 1 24 4 1,116 558 *- 279 279
1/5 1 26 4 1,201 1,159 0.30 348 627
1/10 16 404 60 21,130 11,165 0.10 1,117 1,743
1/20 29 802 117 44,702 32,916 0.05 1,646 3,389
1/30 35 1,004 146 66,280 55,491 0.02 925 4,314
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#5.2.9 PREE (Tudl IR AR PBIOMER)

Impact Entire Project Benefit Estimation Entire Project

Asset Average Annual .
Reun | ek | poputanon | Velte | (QUIGY | Damage | A | Averee | G
(km?) (1000) Pesos) Peso) Avoided | gyeodance | DAMAdE | (jjiion
(million Probability (million pesos)

A-M B-N c-0 D-P pesos) pesos)
1/2 1.2 55 8 2,526 1,263 *- 543 543
1/5 195 379 62 17,244 9,885 0.30 2,965 3,508
1/10 24.0 599 88 31,314 24,279 0.10 2,428 5,936
1/20 36.8 1,004 146 55,961 43,638 0.05 2,182 8,118
1/30 42.0 1,221 178 80,572 68,266 0.02 1,138 9,256
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54 uv=xzl heERFTa—
(1) BHOEBARATVa—

PR A WO~ ) XS BT oI a2 NREKROERA Y 2
—/WER BAUTRT KO ICEHE S LTV,

#54.1 EWEA Y 2—/ (DID %K 2002 4F)

River Improvement Works Drainage Works Bridge Works

Phase Stretch Single | Double | Foundation Span

Dredging/ | Embankment | Parapet | Revetment Barrel | Barrel Protection Expansion

. &
EXC(&\V%UOI’] (m?) L) b Culvert | Culvert Works Works
m

Lower Pasig

River : 9.20 km
(Delpan Bridge 7x10° 0 145 9.13 28 - - -
to Lambingan

Phase Bridge)

I Upper Pasig
River : 7.20 km
(Lambingan
Bridge to
Napindan
Channel)

8 x 10° 0 13.7 8.44 56 2 - -

Lower
Marikina
River: 6.00 km
(Napindan
Channel to
MCGS)

Vargas Br.
500 x 10° | 200 x 10° 0.34 1.13 11 1 Sandoval Br. -
Rosario Br.
Phase
11

MCGS and Its
Vicinity: 1.20
km 250 x 10° | 70x 10° 0 1.08 - - - -
(MCGS to

Mangahan FW)

Upper

Marikina Marcos Br Manalo
River: 6.10 km | 1,360x 10° | 740x 10° 21 9.00 18 7 Manalo Br Br.
(Mangahan FW ' (One

to Sto. Nifio) Span)

Phase
v

Note: Phase | is Detailed Design Stage
Single Barrel Pipe Culvert : min. size 610 mm — max. size 1,520 mm
Double Barrel Pipe Culvert ;1,370 mm
Box Culvert : min.sizel.0mx1.0m-max.size21mx24m

(2) AEEFEHREIC LDELE

ERATVa—miZxt L, Zoi&zd U TLL N ORBENH LR o7z

o Tx—XNKXME Xy T B LEMIINSETSE (K7rrvy
Jbe = UT) OB
e  MCGS AL D M B

(@ T=—XIIEXBIZBIT2EMIRELERT Y- T) O
B
W), 7 = — RANEMETIE Ny v 7 )| O2X[#16.4km D] )1 k& % T 7E L
T3, 20074 O A 70 B B K Oflifs B 25 1F . — XK 0%
A RSN, TD%, BEA Y AL DIEOHELZZIT T, Y7
== ZNNZBWT 7 = — RNBEE TAREM O S L7 X HE O F1s 6 4 e il
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WARE, RT vy 2T E L TINNSERREZ T L2 L L0k

27,

(b) MCGS DEEFRIERA D LB

W7 = — XM TERNTEIN TV, MCGSOEFKITRTRD L 51

72— XIVTOERET5H,

Lo Z EBEEROEmFEITIRO L H 12725,

#5422

EWER Y a— (BEHR)

Phase

Stretch

River Improvement Works

Drainage Works

Bridge Works

Dredging/
Excavation
(m°)

Embankment

(m’)

Parapet
(km)

Revetment
(km)

Single | Double
Barrel Barrel
Culvert | Culvert

Foundation Span
Protection Expansion
Works Works

Phase I1

Lower Pasig
River : 9.20
km

(Delpan
Bridge to
Lambingan
Bridge)

7x10°

145

9.13

28 -

Upper Pasig
River : 7.20
km
(Lambingan
Bridge to
Napindan
Channel)

8x10°

13.7

8.44

56 2

Phase 111

Lower
Marikina
River: 5.40
km
(Napindan
Channel to
MCGS)

618 x 10°

51 x 10°

0.34

11 1

Vargas Br.
Sandoval
Br.
Rosario Br.
Sta. Rosa
Br.

Phase I1
Potential
Area

37 x 10°

50 x 10°

9.92

7.52

49 ;

Implementation of East Mangahan Project

Phase IV

Upper
Marikina
River: 6.10
km
(Mangahan
FW to Sto.
Nifio)

1,360 x 10°

740 x 10°

2.1

9.00

18 7

Manalo
Marcos Br. Br.
Manalo Br. (One
Span)

MCGS and
Its Vicinity:
1.20 km
(MCGS to
Mangahan
FW)

250 x 10°

70 x 10°

1.08
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