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% 36.1 ECC B L BRI

Document

Development Project [ The day of Issue Remarks

Sue Mart in Marikina|Jan. 26 2007 (Permitted)

Plan

Sewerage Treatment |Oct. 2 2008 (Permitted)

Cilculo Verde April 17, 2009(Permtted) |Nov. 5, 2010 Work Stoppage Orderr by Quezon City

(Concrete riverbank protection wall has not been issued by

Building any building permit.)
Permit (Hence, the construction is in violation of the Building Code
Sec. 301)
(Ortigas and Company needs to secure the necessary
building permit within 15 days upon receipt of this order.)
* Quezon City asked Ortigas and company to endorse by
DPWH for building permit (submit drawing)
Cement Factory
No information available
Sue Mart in Marikina|Jan. 10, 2008
Sewerage Treatment [Ayg. 27, 2009
ECC Plan
Cilculo Verde Nov. 5, 2008 Nov. 5, 2008 (through LLDA)
East Wood Sep. 27,1999
Cement Factory - No information available
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CVEBIRZr Y =7 FEB IOV jELFIX OCLP OFTA I ToO TH
THY, WELFIIHDOTL CLHE TR ER LW EH#ETHETH 5,
DPWH D12 Lk % & PMRCIP IZIRAEFMOBEPETH v | Ik
MENHHDTHDH, CV BT s MIT =—X I OFHEITHE
P2 AT ThA, —HTCV 7oy MIBWT Z O ER
B THFIIHR DT RS HEiT oM E R H D,

DPWH 711 ¥ = 7 MBI > TR T3 13008 LA
BOFBHAN D - 7,

CVZuy=Z MZXDIFOMEILZDPWHNEZET 5zt~
HOKMEZ L0 I KETLIHKTH D,

ZAUZKF L. DPWHILFFEE20106 H3H O L # —TLL T DEIZZ L T
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e DPWH iZHiEID L Z — Tk _/7=flix OFAICLY VI =”
N AR EEBA A T 22 %t % OCLP OBEaE A #F a4 5 = L g k72
WEWI NG AR IR LBZ D,

e DPWH /% OCLP DB A MCGS Z 40~ U F I OBFET 5
RN 2D ZH 5 & & HICA %I SN D B o)1 &
ICREREELH XD,

e DPWH |Z DPWH D222 55 < FHEIZJft 72 OCLP ~D 335
DEFEZH DL S 3, R T H 25 L T\ DD E2FE# L T
Do

e DPWH [FEEIZ PMRCIP (229U TIR DB D F 342k 2 & 4tk
OHIHABEEIZH D Z &0, OCLP 2% LRDEEIZ Z o] = FA 1 T3
Zoik, b LITRELEZT DI EA2EHET D,

Z OO FITA Y o Hi1E20104E11 H IS BERR 7] D N2 O 2] 5B )
BEOTHIIEENTERWEDOHEMBE NS “THEPILMGE” ZRHELE, S
OIS Y TR B ERE T O FFpl 2 372 OIZDPWH O7KGR%E 5 5 Z
L ZOCLPIZERS LT,

01UFEIHBAET, VeV 2 FRZAETEDLLONE ) R T 5
72 ®OUP-NHRC M) 5 AT EE D BRI DUV TRRAES 5 TEIZR > TV D,

ZO—HEOFE ROV T TR RIIHE T AW A SIE R 2N R 7
BN DIZHBIED VAT AOFRBEICOWTHBIZT 5 & & bictET
HMLBERHLH, RO LICZDOCVTr Y =7 MILD T 2 —XNHE~
DEBEOEZBIIHEVRVWEEZOND EZAHNG, 2 ORE MR
HIZOWTIHZENIEFEREZETHHO TR0V, BRenb ks 72
RN T D2 EDREFELL, e &b 7 = —XIVO EH D G S
NAHREH & TR EN TV DAMERD S,

(b) A —RbPvU vy FETO#EEY
X3.6.3|12 " T L DITA —A b7y RENZ)IIK 2125 L CakE Sz
EMNH D, Z OREEY OWINEERT 5 18~ EFEWE 13RS FI70m TH 5

DIZRE L, 1IBMIZEL TV 5D, 2D K DI Z ORESEWIX)IIE 2 5ed . B
MICARELD BR HKEATCDIFRE 25,
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Eastwood

Land Reclamation

\

X 3.6.3 A —A MUy FRIOBEREE

DA — ;zkv/bam%%,ﬂﬁéEaLxmvtjw%&@ﬂ Z900m*™M
XE TR TCHOay FI =T 2A0@RICE L CTHEINTWAE DD,
ZIOWV o EHEEM ORI L TOFTICOWTIEARHTH 5, @*&ﬁ
b, ZOFAEEZ LY 1320104510 A BB T 2 o &S O FETES
wf%ﬁibf%%?%ﬂ&@%éﬁ%_ﬁﬁ%ﬁi%m&@_&f%
%o

() SM E—/LDEFR

~ b3 ZREO T < AR S O iR o —H1Z 20084 12 @i S AL7=SM

~w#%5(l3sﬁw@o;@@ %Y T 5 DN 7R o 72 B CDPWH
E= U X & OB THRIINE 25D 720 K9 ZEEREHE OB EIZ DOV Tl
N ENTA, BEICTZOF— VTETEOBEIE/R LICEBRN ST,

ECCROMHKFFAIICRI LT, SM7'm Y =2 ~ME20084:1H, 2007411 (c%
NENEFFIEMS TV D,

d) f—Z Ty FRIOT =) —2F—ay

A—A MUy RENIZEZERHIZEN T RO, 7 = U —0OEJAT
DEEEE STV D, Z OEVARTIIM OAZ VAT 23 8K O BRIE I 522878 Hrig iy
”@W@%%ﬁ@ﬂ%%kof%é@ WXL, 22 CiE iz Db TT
DENLOEEZ L, fERISHIOEZRD T D, ZOigkic >\ T
FRATR D HLECCROMRRFF Al 72 K D E ﬁ®%fi7%f%é
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SM Mall

-----
X °e
o® ®e

Land development in j
Flood Prone Area

Upper Marikina River

3.6.4 SM E— /LD

(e) /v = RFEIULEED T KLESEFR

~ b 3 ARG < T O FFEEEFL AR FIC TR ERR (STP) 23tk
SNTW5 (M3.658M1) ., ZOSTPOEFRNBDPWHDJHM S - XI2F
DFaY =l FORREED LE LNREIN-b0D, #RIIZFOEE
Feht S Tc, ZOREE STPIZZ OXMETHRJIMEZ D H Z & L7p > T 5,

ZORERIZES L TOECCEH X OEKFFAIIEIDENR,~ U X iH> 5 20094F
8H. 2008FE10H IZZNEFNRH S TW5H,

STP

... Cement Factory

Cement Factory

4 3.6.5 TR (STP)
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()

ERIZ X 2R L

FERICEDRELHWIZOWTIEELSBEFREM TOREL I NTETE
0., Hx OZINTHEDL O TRRIZITFEREWVREE o T D,

Ny 7 e = VX FINOGEE, BUEETD L ZAH0RY D NBORES
LA HSPRRCOMITT BB IA 72 E O BIREERI D55 7112 X » TR~ DB
BED LN TND, Ll b, ~ U X)L, FRcy o b—7 il
KICITETZL < ORNEEENHFET D, T O RESILE OFE B
DY FRES) DD L PR K EHE D RIZ SR B DR L 2%,

PAFIT 2T 2 EARIR IS

R AR COBRIT A DOFE R, WAL O EH 2L Z ik
DN ZOKN EFIIOKEEATRE RIC L D L TREORITRTHEY TH D,
B DOBFITAITH T HEARRIGE LT, FE1OF7ar e LTE
T RTHFRERTORDUCIR L, DIDTREIE ST AR EE S < B FE A %
HEDODDLONLBE LW EIFEDI>ETHRY, 7272, BEICH Dliak TEOIR
DM U CTEMRICET Z EBMTE L A CIHEBRERRIGEES . i d 2720
HBEE L CRREEZIED Z 8135265, EANRA T g 12250 T,

TREORICHETRT,
#3622  BARITAICHT 5 EREHIS
Development | Maximum | Extente of Remarks Basic Idea to deal with the Issues
Water the 1st Option 2nd Option
Rising Influence
CIRUCLO 50.3cm 11.4km Largely affected. Restoration to
VERDE (over 1cm) | That is the high previous
Project 3.6km possiblity to conditions before
(over endanger the development
10cm) upstream area and
to change the
East Wood 11.1cn 6.8km Affected Do
(over 1cm)
2.05km
(over 5¢cm)
SM Mole 1.0cm 200m Lightly affected Do Modification
(over 1cm) of Bank
Alignment
STP (sewage 9.5cm 6.58km Affected Do Modification
facility) (over 1cm) of Bank
Alignment
Cement 2.5cm 2.5km Lightly affected Do
Factory (over 1cm)

(2 Fr—R-2: BKILEER T o LB

— AR KILR T O L HIBA S 13 & D R DO UAKIIRF R O LN 2 (F 7208 5

FshTWD, Ll Ny - <) X FT)IRROSE,

BOKFR D720 E F

WU T O LHIBAR A ED DTS, 2O XK 5 2ENT TSR T L O3y
T = URTNIHEVDONL OO TRLL D (X 3.6.62H)

X =g UHIX
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o S UTHIX

TS OHIX CIISEMERIEE OBK THICE W EICE 5 ATREMENH DI H B
59, HAGH R ek O i 72 LI EHIBAR D S TR Y | YIRStk E
ITHFEEICRAE L TV D,

Upper Marikina
SM Mall

Malanday
Tariong

Upper Marikina

Nangka
Malanday

Upper Marikina

Upper Marikina

X 3.6.6 BEAKICER T B R

TS OIERRFE 72 T HIBAFRE (THHI D & & b I+ 2 AR et s o B fi & it
ICHEDHNDLRETH D,

B) FT—R3 RNy vF =V Lo B3

Ry 7= U )RR O i ISR 2T The < ARM OSSR
DOBFEOT-DIZHLBNED LN TS (K 3.6.72H) . Ttk COHBTHIKIE
BNTNWDEZANL, B TOTHBABIZIZ AL bED LN TN D EB X
HIND—, 537 BHBAFE T 9 2 B A3 T v 7e W & SR E IR O BRSSO AR D
FELTTOON TS D EEZ NS,

D EHBARITFID & SRAKBERE 2 K DE SRR & 722 0 | TR TOHIKIR

BEOHKOMH TR OHEKEZH <, 29 W o R EEMT 5 7= D123 Btk Tt o
HEREE 72 T HUBRSE OHH T 5720 DITENT RS MAVENH 5,
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X 3.6.7 ~ U )| By 81T B 1UARER
3.6.2 HEOLTHEERD A =X LOHEE
HAEHHBER D A = X LT KICIRD L H IR EN S .
(1) AR EHERE D FIE
FiR2.2 Tk ~_7= L 912, 19914EDRA 716012 L AuiT, 5 BOR 2Nk & - HiuF] F 2
HE Y —= o ZTHEEEDOEFEZED TS, RAT2T9OEHIBIR B L OMEEiE
(UHDA) & F 75865 K 1395 TCUDHAD B2 #7956 —8 & LT AIGE
AR A EZRET DETEEZH R LTV D,

ZOBEEDOL &~ =T EHEE TIL, $a A ORI B 24 BER SRS T UL
TOFRIRTRESND :

_________________________________________________________ -
IFormuIatlon Process of Comprehensive Land Use Plan including Zoning Plan by LGU _:
| Preparation of Zoning Plan | (by City Planning and Development Office)
|
|LGU | | Adoption and Resolution | (by City Council)
|
I’reparation of City Ordinancl (by City Conucil)
|
I
Stake—
holder Public Hearing (by Local Communiities)
|MMDA | .Endorsement for Ratificatiod (by MMDA: Cities and Municipalities in MM)
Central I Ratification | (by Housing and Land Use Regulatory Board (HLURB):
Gov. (DOJ, DILG, NEDA, DPWH))
IlLau | | Enforcement | (by City Government)

X 3.6.8 THIFIFHFTERE 7 12+ X
(2) THFIFADHETEL AR

A HHBAFEE I OPSHEADO S L1T, T Z DN, EEKORIEMERZNER
DOHOICIZ THIBAEZHFEFEL, U TOFIETEKREZED
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Preparation/application/approval of Land Use Plan

Preparation of Application Form with following contents

Objective, Layout, Schedule, etc.

| Application to Responsible Agency
I
Approval of Land Use Plan
Examination, Evaluation, Approval

Implementation of Land Use Plan

Monitoring, Modification, etc.

X 3.6.9 T HUBR R R EEFIE

363 BEDRAN=XALDE

AR oD IR A J1 = X 2\ T BRI T O E S LB 5 72 & ol
WD ENDRMHE I, WS OPORERH L EEZBND,

(1) AvFra—FHEkR

FRERMEZHA LN T D70 THFIHOBIED FIEICEET 54 B =2 —ifl
TNy 7 = VXN OICEEZ2 BRI OFNR R N4 >0%H M (=
TN T BRI RR Y XTI Tiiol, AU Ea—iiaRSROME
IROEY TH S

(a) THUBHFEDRLR
ZHIX1990EM (=T ik~ T 1) & L <IT20004E48 (v
7. = U X)) [ EMFPIHHEAERE L, TO®%RU T OB HF]
FFFEOFEH A2 L TWD 0 AA#EN, T¥ - ¥R, EFEE 0>
7 FNDEARYE)

FEHIBARE DRRRIT E D 22 | (BT D2EMICH LT, Ffio&E LT

FLIRTERBDTHD -
City Hall Answer
Manila City Consequence on land development arises if such development did not

undergo strategic planning or if it fails to comply with a well-crafted and
responsive Land Use Development Regulations. One of the consequences
of which is the depletion of the carrying capacity of the land occupied by
such development, thereby creating adverse negative environmental

impacts.
Quezon City v'Successful Suspended
Pasig City v'Successful Suspended
Marikina City v'Successful Suspended

(b) V== THBEEEDA =R A

JiHl & UTRATI60(CEED & | A3 s HHIBEREIH & & bioy —=
7 FHE 2 B Y O CHRIET S,
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o == 7%

[ 5 E ORI ACIRIIC DO W TELE T DR A > M

{732 ] LWHIERICH L TETOEZIFKRD L S TH D -

City Hall Answer
Manila City In preparation of a zoning plan along the river course, existing national
laws and guidelines are being adopted like the Water Code of the
Philippines, which stipulates the required easements on the banks of rivers
and esteros.
Quezon City Right of Way as per Water Code of the Philippines
Pasig City Easement of 10.00 mts. Is required along the rivers and 3.00 mts.
From creeks
Marikina City 96 meter river easement (total 186m)
Road dike carriage way
IHIT, V==V J3HREICELTE I WOHIRMENRH L2 L
IERNIHK T 2EZITROBY TH D
City Hall Answer
Manila City Since clear-cut laws and guidelines regarding the zoning plan
preparation and formulation process are present, there is no major
significant issue regarding that matter. However, due to the concept of
autonomy and decentralization set forth by the Local Government Code,
issues on the ratification of zoning ordinance, the implementing tool of
land use plan, emanate in the stage of approval and adoption of the zoning
plan.
Quezon City Creation of the zoning appeal and adjustment board
Pasig City No
Zoning Ordinance
Marikina City Budget, public hearing and politics

(©) AEFEUE, F5A_—hk s ¥ —I kB HHFIFOFT DD HEE

EHRHE DS O LHAHOHGEIIT LT, ROEMEZIT->72 . THIE
PRBE 7S AR5 2 BEE S 2 BRICHT T8 ﬁ@ﬂyﬁémﬁi@ﬁkﬁk oKz

BH9 2 Mt

WEEEZEET L2 (ZORIZHOWTJIEH O BRI

RS 202?) |

T LEFIIL T O@EY ThD -

City Hall Question Answer
Manila City Consideration of Flood

Damage

Consultation Consultations are being made on case to case basis.
Quezon City Consideration of Flood

Damage

Consultation v
Pasig City Consideration of Flood | None

Damage

Consultation
Marikina City Consideration of Flood

Damage

Consultation Yes, since 4> KA

[FIERIC THGE RO RREESCAGRIZ DWW T OBLRD A 0 = X L IZHIED &
DINEIM? ] EWVHERMICKH L THEFITZUTOL S THS -
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City Hall Answer

Manila City The major issues encountered on the current mechanism and
ratification of the application forms are the shortage of human
resources and financial difficulties.

Quezon City None

Pasig City Manpower

Marikina City Political

o THEOA =X 2 G, &GS, Bl L) DU L T)

TATTED L2 LV EMISH L CORFIKROEY Th D -

City Hall Answer

Manila City The mechanism is substantially responsive and effective but the
resources are not sufficient.

Quezon City Computerization and GIS

Pasig City There is always room for improvement

Marikina City None

(d) IRV DORIEBR T % OHIR

[RIEBSEAT 2% (RRISIRT) IR\ O X8 ) & B AR IR $™ 5 8 FTI3 & 5708 2)

EWVOERICH L TOEFITZLLTO®EY TH S -

City Hall Answer

Manila City Aside from several national agencies, a number of City line agencies
are involved in monitoring and controlling illegal land development
activities, like the CPDO Zoning
Inspection Team, Building Official’s Inspection Group, Department
of Engineering and Public Works, among others

Quezon City Office of the Building Office

Pasig City Building Official’s office

Marikina City Yes, River Banks Office, Marikina Settlement Office

Z LT MEHICRETAZIRY LEDEMITH L0021 Lo BRITK

FTHREIZFFLLTO@EY -
City Hall Answer
Manila City The National Building Code of the Philippines (NBC) and City

Ordinance 8119 are among the regulations being enforced to control
illegal activities in Manila. Several measures such as imposition of
penalties, imprisonment and closure of establishments are already
stipulated in the cited regulatory laws.

Quezon City Water Code / Anti-Squatting Law
Pasig City Building code
Marikina City BPLO, Engineering Office, MSO

WIC R LR AR 5 EARMBI A 2 ) &) BT

LEFEITROEH> THD

City Hall Answer

Manila City The major issues encountered on the monitoring and controlling of
illegal land development activities are the shortage of human
resources and financial difficulties.

Quezon City

Pasig City Squatting

Marikina City Squatting, Construction w/o Permits
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(2 AvZta2—fFREBERILELNMHER
(a) THUBHFEDRLR

M=oY =7I12 L AR e LT, & Tl —Io i OSBRI S
U CHHBAR IR EICED 5 TR Y . BRI T D BRE~D AL
DRI B DIZRHENTND LW IFHMETH 5, (Bi(1)— (@) R)

(b) V==V THEREDBED A =K A
(i) BEAKIZK L TOEE

V== JEHER E CHEACIR I~ DI DWW T, o YV =71%
FERICESO T EL T AT 0 TOXLERMIIIIMERE L T\ D &
DRETHD, ZORIZETHIRY ., BIFICEI T 5 MK L ST
WHEBEZLND, UL G, BLEIZIIRITE IS AL 1 HF]
AT TEY, 2L —= ZHEINERESINZHBIIEAEL T
WBHHO LTSNS,

(i) T P=70RBHT HHE

M V=7 B LTV A B L LTIy —= 0 7R &R,
BH SN BRPECHRAT DT, ARICTRE, Ais, BOR, v —
=UZICHT L7 L AREEZBEROREREICHLHERH D, T
LOERE WD &Y — = 7 FHENIEATHIBLR 72T T < BURRIBLR
MO GEEEZITTND T ENER D,

(c) THUFIFFEIZ K 2 LR A EHEIAGR O HEE

V== 7 K O A R EHE O A O H T, R T3S
EEE L HICHFEEICNEFREATALTHIE L, BIBERO AR E S
be BIRDA 22— ERNMORDE, FEEE L TROZ ENRIERH S
5

o E(THEEANHFEEH A MGET DB, WIIEPES & 7 — A1 Fr—
A THRT 2 HODOUKIEE &V ) BUS TORGEIZ oz sn
TULRUY,

o AN=ALZEDHDITITEMESAEE CEENIORR L DD,
FNEEHT 2 AL ERN AR+ Th 5,

o ILE2—F—GIST—XDOFHN+5 TR,

o MEDO—2L LTEIEHIESIDFENRS S,

(d) IRV ORE - HBEFEAT 2 OB

TRV O AL HIBAFEAT 2 OIRHNC RS L TRORBEN R S5 -

o —RICAHT FIEMIZFIIN OO RIEBRFAT 2 2 AR, HIR T 5 H
FDERFTIE 720,

o 7 4 U VOEFERIEITITEETAHIITT HER AZE, B
AR 72 EDOFRENEH SN TV D,

o MG HIGROER T HRIEE L CAR., MBEHEIFICIRY 3
Do
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364 BUHEDA N =X LDHE

HifN3.6. 2 CIR R LYV ICHIEDA D= AL L TKRO LI ICTEEDOEND -

o  JFERMICARIELMHBRIRZ 2y br—)LT 5 A H = X AF% BIGIRTESH
SNTEBY, TOAH=ZALZDOEDITRKERRIBIIR LR,

o FARNELHBHR Z BRI T AR L EH I ATV D,

o REZMEO—2L L TTINOARELHMBARZEM, BT 2 AW,
MBHIERERARE L TWD 2 ETHD,

o —HTIINXIKZDOLDOEHE L, £ O IBROEEE(TE I L O
BT OEIETE B 2 BV 4% £ 2 BAfE 2 VAT B 1 S AU TRy,

(1) EHRkE

EREORER D B bRAR E Bbn D TAR, MBEGERDOARRE] 12201 T
RS 2 EN > D, ZOMBEE MRS 570D+ 72 AR, MBI E TR OMECR
DIDIITROT T VAR EZBND -

o FETUUKBHEOBLED B ARER HHIBIR Z BT D Z & & o R EfRR
RS 5252 EOEBEEEZRHRTILEND D, Lo, 29
o T BRI H T BIRIRSCRARBERI ORI TR D IE =R B B,

o TV oI OBE VI ARIE HHIBIRIEEI O BN Z DB Tld A <
HOTIGITTHND Z EICHER L TWDS ; DF 0K EENR 2215
EIRIRORET D (BlE LTH Y Uifi o MBI X 2Kk #E~D
NSy U T T OB CTHRAET D)

o T ORIEREHBARE L DOUKA~D BT DOV T O BV ARG
BI85 W\ o T E A & H T B IRIRSCMt O BILRHEEI O ¢+ 017 9
VEND D,

o TVt RERRMAEIT O DL Ny T - = U R F RIS
T LA BRI R O B RE 2 FF o TR (B HOKIRE RS
(FMC)) D% & & L < IZBEfFMfk oM fesib 2+ 5 Z L NEZ 6N D,

o IO, FEHEEMXMNKRTEY EFbRTWA A7 A—var s Fy
VR—DFTI ) LIEEREET E—L LT, EIETA DR E A
mHFsrZLi3EZOND,

OO THRRIZFMCORE S L < IZEEFHLRE oM fEfbIc L - TRD &
) IR EN R TE D

o HITHIRIAK OBMRRERI DM < HHIBI 38 K B HK I E~DJFA & 2
BT AIERO o e AR T D,

o T OFERHT AR & BILRHEES O M CHERRF 722 L HUBH S~ D I O 5
PEIZR 288 R m o b b,

o T OfEHR. MG ATEEKOBEREE ORI T+ A, MBRIRELRIZ M)
TR TN D,

o IFERYITIR I X8 D AT 5 RO HERL - 7 1 HUBHFE ~ D ik 72 FRA 21T 9
SV ) AN EE RS,

ZOERIRF Y FOFNNCOWTIELL FTORIZRTIEY THhD -
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Present Mechanism Improvement of Mechanism

LGUs (including
MMDA)

LGUs (including

DPWH MMDA)

DPWH

Land Use Plan River Improvement Plan Land Use Plan River Improvement Plan

\/

No Clear Coordination Mechanism

\/

Set—up Clear Coordination Mechanism
(Periodical Coordination)

Set up of FMC or
Strengthening of
Existing Coordinating
Organization

- Enough cooperation with other agencies
to strictly control illegal activities

- No enough cooperation with other
agencies to control illegal activities

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

|

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

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

damage

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

development

l l

Shortage of human and financial
Resources

Assurance of human and financial
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

! |

Strict Control of Encroachment and
disorderly Land Development

A=A LHEBOFT U A

Existence of Encroachment and
disorderly Land Development

4 3.6.10
() - REIRSEE

AR CTIFEAMIC Ry v 7~ U ) OSEFEO LRIz BT -4 =
FINZ L TWA D, BEfRWE L L TFMCORE b L < IXBEF Ok 0@k
REINDN, AZIEH - BREKE & LT, BEE - MR OHERR b X 5
TR O RS R E BN VLB EE X HD, ZOWJINTBE D D ERER & L, BifE
7 4 U TIEAKELR LS WINERZRILT D 72912 \_@m@%%m%b
VX BAROWINECBI - EROEE 2D TIT S BWERH 5,

37 WAXMEZES (FMC) OREDL L IZEEAHB DML
BARMEEERS (FMC) ORE D L < IIBEFHRR O ML D LM
(1) BEOFENIGER I LEM

3.7.1

B SETE BT X3 28 £ DR O B KIEBNITEI L T lthe Study on Program
Formulation in the Disaster Prevention Sector in the Philippines |  (20084-3 HJICA) T
FRORTOFERREML T D

o FENR L RWOEMHK 2 ZS oW)ISEDH 0 J7
o FEIR 2. AWHIEA~DZ LW EZREER

o FHENR 3 MR DR ST SR

o EEECR 4 M7 BIRIRD AR A a1

o FHEMR 5 ORI & DR ST FHE
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ZD LX) R E R B ORI, “the Preparatory Study for Sector Loan on Disaster Risk
Management in the Republic of the Philippines” (201041 H JICA) Tl RHE S DR &
LCUTOMEEZRLTND :

Core Issue

Limited Capacity of Integrated Flood
Management

Direct Cause

Limited Performance of Structural
Measures/Poor Achievement of Project Target

Limited Development of Non-structural
Measures

Insufficient Institutional Capacity

« Improper planning
« Insufficient budget for counter and O&M
« Unclear mandates of DPWH and LGUs

« Insufficient capacity of LGUs
« Insufficient supporting mechanisms of
DPWH to LGUs

« Insufficient staffing and organizational
arrangement of the headquarters and
local offices of DPWH

Secondary « Improper process of civil work (such as « Insufficient legal arrangement (such as

Cause approval of variation order) water code, and river easement)
»Limited coordination with other sectors and key « Insufficient governance (coordination
stakeholders among stakeholders and participation of
«Limited contribution to poverty reduction communities and LGU's)

| | |
Fundamental
Cause Lack of Recognition of Necessity of Flood Control Projects and Poor Governance

X 3.7.1 BERICB b AR E FDER

Ry 7= )X FHFIEOLE, POMETH D RO NI-HANEKE FLRE
F1) ~ORARBFEIK & LT “UiA R EB L OE DOFIEOMLEM” 1250 T %2009
FEORBA Y RA TH &R SNERA B ECHoERE SN, —FH, 3
w7 = U FIFIIC BT AR RER L, M4 ORERROND & ZA)
by AL—RARPKEEDOERZLEL TCND N LY OREE S ET D DI
HICWDWWES EEZ LD,

BWEDORZIRARA L FO—oE LT, HHERBREOKE EFELAMICL,
NHRIEMBEMOFE LG 2RO D ENET NS, TDEDIC, Ny
7« = U FF PRI OB R OB & B - GRI L. A ERERE OKRE L&
£ % AT % “Memorandum of Agreement (MOA)”Z 1B L. =07 7tk At =
EDE A ZETHFMCOFRE S L<IEE 5 LIETHED =0 OO
B BMETH D,

(2) AWEZELC THLAZ SN LI
AE3.6 “THIBAFE D A =X L7 TEmI NI L oIZ, Ny 7 - <= XTI
T I Ttk o BERR Fr 72 1B 56 2 B4~ 2 7= i, PokxiiZR S (FMC)
ERETDOHIENBETHD I ENMR SN, SHIC, FMCOREITKD [T
DEPIFEBE OB A XD Z L b b MBETH D ¢
o HEFEMIT LSO HHUNT, RAP O, e HARBRERBEOEH 2 LD
THE) O &
o T, EH. HERFEEICEED 2 MERIEE O
o IEMEEWRT R DB K ONE M O
o Tl

BR-X3.7UFMCO LMY L < IXBEFHLRE O s b O BSE 2 7~ 3,
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3.7.2 BURDOBLKIZEE T 5 FREEMEE
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FEOFEMEE LTROLORHITF O D (BKFEITLBR)
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EE LV TORKIZED 2FBKRE L L TROLONFET o5 ¢

o [HZEPK SR P2 B2 (NDRRMC)
o IA[JIIE BRI T (RBCO)
o HUKXIRZEES (FMC)

(a) ERPIKAEREREHEZEZ RS (NDRRMC)

FED25fi Cik 7= L oIz oXRES T, ERKRELZEES
(NDCC) & L Tif#E) L T2 b O3 [E S I G R BE O ML 2 % 5% E
L., ftHZRE, LEREEOERREEXED, £ O R EfRENOE
VAT KSR 5 72 12201045 H (2l E 2 417-RA No0.10121 Tl sdh TRk
B3,

ZOEFREESOKICHIZE B4 (RDRRMC) H (2N, i, BT, T
ALV HENENEZEBEREZB 2 LIThoT0n5,

(b) FIJIFIERE B FEFT(RBCO)

RBCO/X 200643 H @ K35 No.510 CDENRDEFHED ¢ & IR E S
72, RBCOITUL/KKIRZEZTe/KICEET A7 n 74702y =7 O
O BE SO O ORISR & LT o&El A B,

RBCO [X2007F I EF AT EE KL OO~ A X —T7 7 VR EL
WOREHEITH>TWND

e NWRB (& DENR O/KEFREBHIZHET D, ZOfmEaD . KB
H7u I ATy NBURKEREIZ NWRB 725 RBCO I E
T 5,

o VIHERFE HFH AT (RBMO) CiiilkiZES (RBC) % RBCO D%
REFRAL D 7= DIZFENL T 5, RBMO [345-iitdk L ~=/L CT?D RBCO D&
E| AT 57 DENR Ofd FIZE &, —J7 RBC Ik (B -
RE) 7077 ADTZ 2 mDOEEFHEK OFEMEHAR L& L T /KBE
FERE D& OREE THERR T 5,

e RBMO (IHE > RBC & #5hlliEi<= (Task Force) Z ik L. Z DiEHE)
ZHEET S,

(€) BokBEEEZR=
19764RIZHIE S NT= 7 1 U e okiE (PD1067) (JUKEIROFTA . Loy,
R, BRI, MR, Bl S0 oW THIE L7 BEAF O 2 S0E L Ii#—

L7=2bDTh D, HIZ20055FE S 7= /K EO F i A B EMAl (IRR) 11X
DPWHOEEMNRE « 551 215/KLEHIE (Flood Control Area) |2 B8EH 4
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NWRB, NHRC, OCD-NDCC B X UM amFEEnREFTH D, £V —vat
JLL~UL & U CRFMCILRIBEIZ#E IZDPWH IR ICDENROREE 5
720 A N—IEINEDANIAN « 1« BT ONR AR BE 2 & DR EH )
LR EN 5,

() ASyv7 =YX FNIFIRE D AT B Y =P 3 F AL TOBEDRSO
A

Wy w7 e U R F)IkE B N—F 5 U — a3 F /L LULTORE K FRTEERERE &
L CROEEEINH 5 -

o <=7 HHEIPHIE A (MMDA)
o U= a I VREERERE HZ S S (RDRRMC)
o Ny ZJIIFAEZLEZ(PRRC)

(a ~=7 BHEMRRELL(MMDA)

258 Tk 7= K S IZv =T HHERE AL (MMDA) (ZXy > 7 - <
X FNNRIE D72 0 OFRS & ETe16DTH & 1O DR & N —F Bk & L
T19954FE5 A B% 37 S 1172, MMDA XA IR O G, SEHi & 5 120&M %
G —ERCETEA LTS, ZOME1NHMMDAIZFMC & L T ORERE
EroRETZENnEkLEEZBND,

(b) V—=varrKERREREHEZRS (RDRRMC)

RA No. 101210 F, U —v a FVREfABREE LB S (RDRRMC)
MBNCRZ &GTe45 ) ¥ a U CTRIEND Z LI/ >TWb, NCROYA . Hi
DONCRDORDCCAMMDAIZ % & & 7= D & [FEE, RDRRMCH MMDAD H1iZ
REINDHZEITR>TWS, ZORDRRMCOAE] - HHEIZNDRRMC & [7]
THINFDONNN—FTHXIENY Vg AARBID VD FHITEWVLN D
Do

) Ny 7)IIFEZBEE(PRRC)
25 CIR AR LYy U TINIHFAZESII Ny Nk EETe
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(3) FMCAERE D L < 13RE 28K Sh T 5ok

FRoM, FRICRTWL OO CEMCAHE S L TR BEORENE =
bt

. ﬁW%/7$MM(7 F A RO L Y Z )
o AU A BEIRICIRED FMC
. ﬁﬁﬂ?/&()\? Ta 7 UEIiciEZE D FMC
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F I v 7  HiIE19914E D B EUNNgIZ X » TEERM 2 E 4% 7=, 20
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HENTEK L Ormocﬁ&iDPWHb)%OD%L%OﬁZ SN EY
DHEFRFERICT 2 HEERFF O L 2K Lz, W&o THEESHDHE
%%ﬁ¥7i\%ﬁ%®ﬁ£ﬁf\%$\ﬁﬁ®ﬁﬁi R O R ]|
BREEDOHETH -7,

Z oM AR (Ormoctfi) 2k - T SRR E 2 71T, %
T TRKMIEE DT =X U > F L HERFEEEE 2 AT 2 RS 2 Ak
HZEThole, ZTOBEXHNDL, LTOEBEES L T HHKMKRER
2 (FMC) Al & iiz:

. &%%@@@&Kﬁk%ibk%%ﬁﬁ@ﬂm&%@t (Z FE S
SNDHRZHEERAE L EIH LHEZBE T 2 BICRE 35 2 &;

o MEFFEHEE, MEMOMER LHFOEBZEET L Z &

o MET FAZHNE L7 27!l (Anilao and Malbasag Rivers) (23 %
AR, REIER R OF LS ATRENC W T, B8 & EI 2 8727
EWW%%ééékbfﬁﬁﬁé &

e Anilao and Malbasag Rivers (Z331F 2 {R[ It 5% D 7= 5> O & Wiy 72 & =
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o BTORET ZHEEIICKE L, @Y7 E SRR E BB O & 2
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o FEla SNT- A TOREEIEBEIOT —# ZIUE LR 752 &,

(b) A v wJIFHRICRRE S e FMC

A 1A a)l|FK TIZICADEEEB D & . DPWHIZ X - T20054E)0 5
B R HEENFRB SN, ZOFEREOWMEIIRDOEY THD
o UAKIRFZHEDOELR D OIFINKIE & HKEE DR S 72 > T
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(i) FMCORE

DPWH 3201011 H IZRE L= T A R A > “Procedural Guidelines
on project Cycle for Flood Risk Management”|ZHE > T v )l # 31
7 UNNFHERIC sk L CFMCORRENMER SN TV D,
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#3.7.1 FMC 2> /8—1Y 2 |
Stage Assignment Name of Office
Chairperson Dept. of Public Works and Highways (DPWH )
(Planning, |Co~Chairperson |Metro Manila Development Authority (MMDA)
D/D, Standing PRRC and LGUs (Manila, Makati, Mandaluyong, Pasig, and
Implement |Member Quezon Cities)
~ation Observer DENR, LLDA, OCD, NEDA, HUDCC, PAGASA and LGUs
stage) Member (Antipolo, Cainta, San Juan, Marikina, Rodriguez, Pateros, San
Mateo, Taguig, Tanay and Taytay cities) )
Chairperson Metro Manila Development Authority (MMDA)
Co-Chairperson |Dept. of Public Works and Highways (DPWH)
O&M Standing PRRC and LGUs (Manila, Makati, Mandaluyong, Pasig, and
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Observer DENR, LLDA, OCD, NEDA, HUDCC, PAGASA and LGUs
Member (Antipolo, Cainta, San Juan, Marikina, Rodriguez, Pateros, San
Mateo, Taguig, Tanay and Taytay cities) )
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Implementation Schedule (Tentative)

Project S 2011 2012 2013 2014 2015 2016
tage
Pahse
Implementation ----
Phase II |Transiton | | = -----4--—-—-—--
0o&M
D/D, Impl.
Phase Il [Transition
o&M
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& O&M B REZ A BN EL D $% 9 .

B DORBERITIRITTRTHAGDETREINSD ¢

FMC will cover Phase 11 Case 1: FMC without sub—committee (Chairman

& III Projects alternates depending on the Stages for Phase III)

Case 2-1: FMC without sub—committee (Chairman
alternates depending on the issues: (Issue for Phase III
(planning to Implementation) or for Phase II (0&M))

Case 2-2: FMC has two sub—committees to handle the
issues for Phase Il (Planning to Implementation) and
Phase II (O&M), individually.

% 3.7.3 FMC RERDHMAH
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3.7.6 FMC HEBICE b 3 Z DihiEHR
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7 = — XN O EHE 2B E L T, “Memorandum on Pasig-Marikina River Channel
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(b) MOA $ L X Certificate of Support IZ& £ 25 DIEH
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#3.8.1 MOA IZ&ENHBREIHH

Agencies Items to be involved
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
" Take all the necessary measures to ensure proper and efficient implementation of the Project
including provision of funds and preparation of RAP
'2. 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 on O&M for MMDA if necessary
DPWH '8 Turn over to MMDA the completed project for the O&M
'9. Provide technical assistance to MMDA in the rehabilitation if necessary
r10. Create FMC in cooperation with MMDA and LGUs concerned with the following responsibilities
(a) |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) |Act as grievance and redress committee for ROW acquisition and other matters
(g) |Control of illegal land use and disorderly land development
1 Procure and develop the resettlement area(s) as well as provide livelihood assistance for the
" |informal settlers
PRRC 9 Give the approval and/or permission necessary for the project implementation such as design
" [related to navigation facilities and environmental facilities
3 Cooperate with DPWH, the city governments and the other agencies concerned in the creation
" |of the Flood Mitigation Committee (FMC), and act as Standing Member of FMC .
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#3.8.2 Certificate of Support IZ& £ 5 XX IHH

Items to be involved LGUs
Manila | Makati | Mandaluyong| Pasig Quezon
1.  |Arrange and develop the resettlement area O @)
2. |Construct secondary drainage system O (@) (@) O O
3. |Implement the Resettlement Action Plan (RAP) (@) @) *
4 Issue Certificate of Availability of Fund among o) o o o o
necessary items 1-3
5 Maintain/preserve the current situation of the ROW o o o o o
and other areas
6. lntrpduce and.operate non—structural measures in o) o 0 ) o)
their own territory
7 Monitor and control of illegal land use and disorderly o) o) o) o) o)
land development
Create a Flood Mitigation Committee (FMC) in
8. cooperation with DPWH, MMDA, PRRC and LLDA O o O o o

O: Item involved in each LGU

*: Resettlement of currently existing I/Ss in Pasig City will be undertaken by the other resettlement program
provided by Pasig City..

7 = — XD EfElZ B 5 MOA K UtCertificate of Supportl X JEAMIZ 7T

3.8.4

HH Z 8 L CTIERRT 5,

MOA 3 & X Certificate of Support ®E 4 D FiE

MOAZ5 & O'Certificate of Supportd» &4 & L Cid, AW r =7 F 7 =— X

DFEREIRT D EFERF ZH LN L TR BERH DL L AL, FBATE TICE
HLENTWVEONLEELWNWEEZLND, BIFFATTYESNTWNDHIAF Y a—/b (X

6.3.1 M) TIT20114EDILHE L 72> T 5,
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F441  BREEREEXOBMERG
No. Channel Bank Station Length of Foundation
(Right or Left) Sta. | Sta. Bank (m) Type | Pile Length (m)
l. Priority - 1 & - 2 Groups
1A R 2+283 2+341 65 Revetment (SP) 12.5
1B R 2+341 2+530 230 R.C. Floodwall only
1C R 2+530 2+540 55 Revetment (SP) 12.0
2 L 2+406 2+651 258 Revetment (SP) 12.0
3 R 2+550 2+950 400 R.C. Floodwall only
4 L 2+850 3+076 238 Revetment (SP) 12.0
5 R 3+160 3+280 108 Revetment (SP) 12.0
6 R 3+300 3+400 91 Repair of Stone Revetment
7 L 3+480 3+560 82 Repair of Stone Revetment
8 R 3+645 3+753 105 Revetment (SP) 10.0
9 R 5+030 5+217 171 Revetment (SP with H-Beam) 13.5
10 R 5+270 5+410 164 Revetment (SP with H-Beam) 13.5
11 R 5+543 5+630 102 Revetment (SP) 12.0
12 L 6+119 6+219 101 Revetment (SP) 10.0
13 L 6+248 6+269 27 Revetment (SP) 9.5
14 R 6+350 6+510 150 Revetment (SP) 12.5
15 L 6+360 6+515 166 Revetment (SP) 9.0
16 L 7+344 7+439 96 Revetment (SP) 11.0
17 R 7+518 8+220 632 R.C. Floodwall only
18 R 8+220 8+500 280 Revetment (SP) 11.0
19A R 8+510 8+800 286 Revetment (SP with H-Beam) 12.5
19B R 8+800 9+150 350 Revetment (SP) 10.5
19C R 9+150 9+200 50 Revetment (SP with H-Beam) 18.0
19D R 9+200 9+341 141 Revetment (SP) 10.5
20 R 9+430 9+722 301 Revetment (SP) 11.0
21A R 9+750 9+770 20 Revetment (SP) 9.5
21B R 9+770 9+790 21 Revetment (SP with H-Beam) 15.5
22 R 9+810 9+950 202 Revetment (SP) 11.0
23 R 10+957 11+263 320 Revetment (SP with H Beam) 20.0
24 L 11+500 11+628 128 Revetment (SP with H 12.0
25 R 11+602 11+653 52 Revetment (SP with H 14.0
26 R 11+787 11+802 15 Revetment (SP) 11.0
27 L 12+024 12+173 149 Revetment (SP with H-Beam) 19.0
28A R 13+534 14+700 166 Revetment (SP) 10.5
28B R 13+700 13+800 100 Revetment (SP) 10.0
28C R 13+800 14+000 200 Revetment (SP) 10.5
28D R 14+000 14+100 100 Revetment (SP) 10.0
28E R 14+100 14+250 150 Revetment (SP) 10.5
28F R 14+250 14+397 147 Revetment (SP with H-Beam) 115
32 R 14+985 15+072 87 Revetment (SP with H 13.0
38 R 15+505 16+469 970 R.C. Floodwall only
40 L 15+965 16+562 597 Revetment (SP with H-Beam) 12.0
42 R 16+776 16+828 52 Revetment (SP) 9.0
Sub-Total 8,125
1. Priority - 3 Groups
29A L 13+806 14+250 444 Revetment (SP) 11.0
29B L 14+250 14+442 192 Revetment (SP with H 12.5
30 R 14+450 14+730 280 Revetment (SP with H 13.0
31 R 14+837 14+944 107 Revetment (SP with H 14.5
33 R 15+196 15+246 50 Revetment (SP with H 115
34 L 15+236 15+424 188 Revetment (SP) 9.5
35 R 15+410 15+439 29 Revetment (SP with H-Beam) 17.0
36 L 15+443 15+547 104 Revetment (SP) 11.0
37 R 15+477 15+505 28 Revetment (SP with H-Beam) 14.0
39 L 15+747 15+870 123 Revetment (SP) 115
41A R 16+469 16+593 124 Revetment (SP) 105
41B R 16+593 16+722 129 Revetment (SP) 9.0
Sub-Total 1,798
Total | 9,923
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d) HFFEBEEHEEGTMN LY rBLOEY Y - I X4 HH)
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4 | DPWH &k 75 HeACH R
(HH~Y) B | BRHCRT 5 %I
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[Assistant Sec. for PMO Operatior]
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Administrative Staff Tephmcal Staff (20
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Supporting Staff)
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(Project Engineer,
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Quality Engineer, Project
Inspector, Field
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T, STEPE—Y) OFMEE-T, STEPr — %, KR O@&E S Xk 5% FE
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Chairman
Deputy Chairman

| Office of the General Manager |

| Office of the Assistant General Manager for Operation |
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Operation and Operation &
Plans, Design and Maintenance Maintenance .
. L . Equipment
Project Division 1 Division 2 Management
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(Source: Flood Control & Sewerage Management Office of MMDA as of January 2011)
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Equipment Type No. of Unit
1 Dump Truck 2 ton 6
2 Dump Truck 3 ton 11
3 Dump Truck 4 ton 7
4 Dump Truck 10 ton 7
5 Cargo Truck 4
6 Wing Van 4
7 Water Truck 4
8 Vacuum Truck 10
9 Sewer Jet 2
10 | Jet Washer 1
11 | Sreco Flushing Machine 2
12 | Sreco Bucket Machine 2
13 | Pumper Truck 4
14 | Backhoe/Excavator 27
15 | Crane 13
16 | Dredger 3
17 | Boom Truck/ Wrecker 1
18 | Truck Tractor 2
19 | Tug Boat 2
20 | Generator Set 5
21 | Hooklift Truck 4
22 | Service Vehicle 22
23 | Others (Trailer, etc.) 6

(d) BABHEDOIZHDOTHE

MMDADEM ORENITIEIZLL FOHE DN G 78> T b,

a) EHDTHE,

b) [El7H> & D H T A4,

) HERK EIBIAD & DREAD 5 %5y,
d) 814 - e — v X0 Tk

WERKIT, Loa)lb) B L THRIEOMMDAD TR Z R L T 5,

A 2008 2009 2010 2011
Q) ExXETH 1,772 1,800 2,075 979
b) #7231+ 4 262 165 198 211
A5t 2,034 1,965 2,273 1,180

Source: DBM Website

LUF 33K K S BG5BT O ol OFF TR 27857

eSS 2008 2009 2010 2011

FHE (HHXY) 568 560 629 559

Source: MMDA Flood Control and Sewerage Management Office

() SERFEAEEDHEREHIESD
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B2, ZnooFliT, 20407 ezl L CURRMER BILD,
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CHAPTER 5 fii L& & fEE

5.1 i TEEgEEE
511 7 =—X Il OEfELEFT

T x—ANMI RN TINORT e U T b~ U X FHREh 2 .9 5,
7 U a L322 TIRESINT-ENENOE LM RXE A& 5.1~ 7,

#51.1 72— X |1l O TX

Name of Package From To Distance (km)
Improvement of Pasig River Delpan Bridge Immediate Vicinity 16.4*
(Remaining Sections) of NHCS

Improvement of Lower Marikina | Immediate Vicinity | Downstream of 5.4
River of NHCS Rosario Weir

Note: * Jifi LRI Xy v Z)DO—EHTH 5

512 FEOHNE
(1) HEEHOEK

N/V7M&m%m®tw@ﬂ%m:i zm%#\@ﬂ%\%ﬁ%%%®&ﬁ
CHEEEIOE BT KR THETH DL, —H~ U ) TFmEIcBWTiE, #
r—#mm % TSN Z T OIBES & RS ELE I & 3005 5 D LERL O 4L ?50
HEBAAESE A 9 2 MPEHII ) RS 0 &2 v %

2 FEITHEER
72 —ANNZBIT B8y T <= X FI)FRENENO EE TRERI3#
5.1.2127~7,
#5.1.2 FETHEOIER
River Main Civil Works Length (m)
Pasig Revetment work with Steel Sheet Pile 5,720
River Wall (including repair works) 8,125
Lower Dredging of Riverbed 5,400
Marikina | Dike with Revetment (Steel Sheet Pile Foundation) 1,814
River Wall 337
Boundary Bank 7,063
Bridge Pier Protection 4 Bridgeq

kit E LEB XU ERoME TFIE, =227V — T, ﬁ%l +1Ie

ZTOMOFELE T, 72 2%) NEERTW5D, £, Pz v
79—%1\%%1\iI&??yff~%%®HEI$%a&fwéo*ﬁm%
EIIBA T THY , ZOMOHHENESE L Rtk LFETH D,
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Ny ZNBEO~= U R T)ITHREICK T 2 EETHEO THHEEA2#K 5.131TR

R
#513 T=—XIIETETEHE F#RKIEERL)
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
5.2 i TEHE
52.1 MI&HE
it AT 61T D RIGFHEIL, WERZRIIEA22H10H TH Y . £ oMk o H 5

WFETH D, MBEORICHERERED80% 1B S D,

522

Jr B RIEE H 2K

FEATRE AR OR MY Y, UTFTOEREBET S,

o IE DY H AL
o [EHFEDOMHH
o WADHHE
o f{EXDIFH

WHEOHE6AFER A EARL LT, FLEOIEELRARET S, T XTHOLE
(T HBIFRI D@ &35, UITFRITRIHLAIZ, EEOIEE TR E HERL

Holiday
New Year’s Day

Maundy Thursday
Good Friday

Labor Day
Independence Day
National Heroes Day
All Souls Day
Bonifacio Day
Christmas Day

Rizal Day

Special Holiday

Date

January 1

One day in March / April
One day in March / April
May 1

June 12

August 30

November 1

November 30

December 25

December 30

December 31

Sub-total of Public Holiday

11 days

5-2



Preparatory Study for Pasig-Marikina River Final Report - Main Report
Channel Improvement Project (Phase I11) Chapter 5

LLEWDIMA T, 4R EORRIFEG 8 B Bz A TRISHEOMRHE &5,

198747 51998 DN EFLFk 2 5 L. RIZ X 2 THERBIO THEIEE~OFEH 5
EHET 5, RICHENCEIDAZ DR AER 5211 L, LHEA~OEEAE
HET 5,

#5.21 AZEEHRER

Month J F M A M J J A S (0] N D | Total
No.

Rainfall
Over 042 | 025|042 | 092 | 433 |8.00 |11.92|11.92|11.33|6.25|3.50 |2.75 | 62.00
10mm

Rainfall
Over 0.08 | 0.00 | 0.00 | 0.00 | 0.67 | 1.50 | 250 |258 |2.17 |1.42|042 |0.33|11.67
50mm

Source : Science Garden, PAGASA (1987-1998)

The ratio of rainy days per year is:

62/ 65 =017
The number of rainy days on Sundays and Public Holidays are :
(52+15)x 0.17 =11.39 days
Therefore,
Rainy days on weekdays are :
62 —11.39 = 50.61 days ~ 51 days
Rainfall of more than 50 mm will cause a 1— day suspension for
structure excavation, backfilling, slope protection, drainage work and pavement work.
The suspension days for such works above are :
11.67 ~12 days

FROFRIZI Y A TREOMEM @ T6E A 533 5.2.2(2 3B L 7=,
#5.22 RSB AR B 3k

Work Item Sunday Public Rainy day on | Suspension Available
Holiday Weekday Day Working day
Structural Excavation 52 15 51 12 235
Dredging 52 15 51 247
Embankment/Backfill 52 15 51 12 235
Concrete Works 52 15 51 247
Revetment Works 52 15 51 247
Repair Works 52 15 51 247
Drainage Works 52 15 51 12 235
Road Works 52 15 51 12 235
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TREFHENT EREORIRITIE > TR O TRFE 21T 9, 23y & 7 I T O%
BT 57, v= 7{% BT DWNLZ K 5.2.3127R7,

%523 <= IBIZBIT ABINE

Mean Spring Higher High Water Level (MSHHW) EL+11.40m

Mean Higher High Water Level (MHHW) EL+11.10m

Mean Sea Level EL+10.60 m

Datum Line / Mean Lower Low Water Level EL+10.00 m
523 HFDORI

(1) HINZRT I GE

Ny U T)INCBT D EEAWET L, #F. M NERE 25 Te) & 20 T %
Tho, THEERTBGORIIZLY I?'ELJ?)ZDI/\&;WHIJIHE'JCIE WIET9 %, LnL7
RH, WL OO TEFNIBSG~OT 7 & 2B H S v TWh Rz il
MOBOR LTI EZ1TD 2L &b, = U FTNNTIBNT S FE M 5 e THI
R L IRE LITERIETH 5, ~ U KT R ENE T < if@I%ﬁﬁEM%
T RANRLS RIVINNE OEREL D, KRS, ~ U T FHtENEE DK
RSHERE HRD TR < | JlE LI E FNERIE AT 9 2 & TIEEMOBIK 2 Hels L,
DIEFEMD ERA~BET 5 Z L 2L T 5,

(2 MIGETICRIT 5EE

Ry Z)NF~=7 BHEICK T 5 EERfHEOOE S TH D, WIEDEIZ
WX, L2, paE. BENMEAPRHBOTZDORBE I N TS, IITEWIZIEEE <
D] ) 1A 1E ) <0 N 5% ﬂ%@ NS DR D LRFOEEY I D Z 3B 5, B
EERF O 7 = —XINZBIT A EE A TIE, Ny 7)o EE I
PRRCZMETEIVERE 21T 5 BRI, &R EFAEZ1T > T\ D, Z OFRA I F L Y 15m
K OIENZIT> TR, [ O EN BIHENIZ\IAY > ToO15mitPhasel 127 S v
—FEThoT,

Ho bl HLZWEEYIL, MY . B TONTEEM LRI T DR iE
HD, %T%hﬁ$AﬁkiU%iWAk%ﬁbwa%% i@%ﬁféo%
FERRIZIE, 2258, AR KD A 7 w5 SRR O X D y%&@%ﬂ
bbb, TOXIRBHRIIEBELDIWVITAHORND D, THEF LK
DPWH-PMO-M/PCPIZN Ly & 70 > CTRAFRIERS L Fe b EITxT L TR 51 &&%~
LIS D Z T %ﬁé@ IIMMDADHY L 722, ZHOMIRIZEIT 5 2 H LS
T ETFEICHTHEAEICCLERICEET S,

3 ET¥BTH

H

FEMRR EHRF I IISEFT DGR E SHB | B aIZIX2E T I E STz, &
MEREE S A B LR, BE SN2 E b~ TV BOKBTIZH Y

Z OIPriXRizal-Laguna Lakeshore Road & Reclamation Project (RLLRRP) & Calzada T
H 5, B ATIE, ERRO2EFTONLIEFTIIZ T AN FAIETH 5,
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ReEith o> L3 TH LS, MEICRE LD 2 RIS LRI H 505, EIRIZHRS
BEHBIWWIMNEORRDOALES LREOTDOEHFHRE PEMETH D20 FE
ITOFBREMERNETH 5,

Z DM ORI BT 5 5tk & LT, R Db &2 #3723 Habic B
T HERRHEZITV, LLDAD 2 WIILGUDF AT 2155 BN 5,

(4) THIA. BEELUCREOKHE

ATHEICTEICL D HHOREIIRE LW, Bz LOFRICHT 5B EITE
733 V3BIRENT-PARDIERIZFE > TEET S,

53 LEREHM
531 —%

—xH e TRERAMEICTh o a8, B AL b MO L EE O TARII~ =2
BROZDOEDICTHERTRE TH D, — . MMM, A8 & SR TR A%
[ZICASTEPE — 2o THARL VA SN S,

532 ¥¥

T DI - BRI EE BN E 1T~ =T IS THETRETH D,
533 #E
(1)  SAbF L SRAR

SR TSR I A AL WSTEP e — > O AN » T THEED30% H A
oA InD, TOMOEERHAFMIZT + )V EVENTAFTES

(2 &/
HERHSII 7 2 UV BV ENICCHEZETx 5,

R =zvZ7U—F
—fRENZ, 27 ) — NI~ =T HEEIC CGRERETH D, LR
7V — MTERORE, XV —EHRRAT L2000 NEBRNENTTND 5,
ZOXIRBERITIISEE NNy F ST T N & RREZ0MRE OECERE 1N B B R
CACTHRBR AT Z kD, 2, Wb, BMEOE AV MBRAF SR OME
HLMETH D,

(4) HEDELAE

MlEE O £ UMD 58 LB, 1L 5V IBAM & IV B, 2 S OREA
Wi~ =7 GBI THETE 5,
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5) FAH
B, AR OBAEEREOREREEIIaM AT 5, HHREEND 720
AlE~=T7 BHEIC BN TRETH 5, HHENSZ WA ITE THY 2> 550km
BENT- O8I0 L 0 DAL 72D,
(6) fthoo TEHME

CRfE, VAT FAXA )N, WM LREO TEAMEHI~=T 5B & =0
WECHZERETH D,

(7)  EAME
AR L MMA, WG, ~y MUBARBUIAARL Y OMATH D, 7T v 7
F— bbb ERR L AARXVDOBALZRD, ThbDa A MIFRICKT 5,
REMTOWMAMEZ K5.3.1IRT,

#5.3.1 AR —E&

FEE B % IE
L] o) 158 7 > I
75y 7=k HEk O
DATXAGANE | SR LA, BRSO
534 T FR#MR

THEEBICHTZY ., FELRE THEBIZLLTICEDOTHD
+ T AR Ak
RT3 1) R e A bk
K AESE I
a7 U — kT
itk
(1) T
PEHI B & BRI TNy 7 R — | BIEER, ERMRE X T N T v BB D,
(2)  RARFTRRIVEH R

WUFMRIETRICIE. 7 a—S5 7 L—2 . AT any~—, KEK ~S5vr 7
L— EIWEERC BB VLETH D,

() K EfEZEME
FFED XN L Y /K B TIZBI LT, £ HITRHIE LI SEE MR 2

BLmb, 70—77 b= FEin i UK EERZEM T 5, £z, M
BEROMAHRZ S v 7 R—F L ERMPBEL R D,
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4 =7V — TR
A Y= bR TE IFP—EHONS, T2 N Tar s ) — MIRE
179,
(5) AR

BHEM OB T EfiEALICIZZn—F 7 L— 0513 7 v 7 b—2 %
l/\Z)o

54 JaLEE
541 —f&%

THAEREIT— A 2 TNE TH BTG U397 @ 77 pPeE & A VT3
fid 2 FlEZ ZOHi TR, Ny T 7)INZIBIT 2 EER TR T, e T L4k
KLTHD, —F7, VX TI)NCET 2 EERTHIE, RET, #FT, gk, 5
ML THRH 5,

542 #R

Ry TN TOBR#EFINT, FOIEHE X A 72 1V SSPEA X A =7 & SSP & HEi »
EERO 2FEENH D, FIHRTIECE L TIE2MEE HIZIER U TH 5, LLFIZSSP+HIW
+IPE LY A 7 BGE RO TIEF % ~7,

H#EEZ A 7 SSPHIW+VW VERTICAL WALL
olop of Woll EL.

Preparation Works DL EL. 120 //
DFL EL. 110 4% ,’

Steel Sheet Pile RIVERBED SSPHWAW

h

Coping Concrete of SSP _
—

Vertical Concrete

Backfill Works —
I Concrete Pavement

Inclined Concrete —

Completion

SSP K TRSSP & HE| & A 73 o fii TIZBI L Ci, WML © ol T. & 72 5 (X
541% &MR), SR ITRE., MM TEBIOKEa 7 U — NS IEEEZITV,
a7 ) — MIRESEOMOR LEITY, Z0% a7 Y — NERE L SEOfE T
179,
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X 5.4.1 SSP+IW+IP % A 7" BU# 2 Dl T

X 5.4.2 L ¥ A7 B#SOET

543 MEL

Ry TN ORE Y AFE & BEEEX A 7 DOH#EF

DIEEY D 2 A 7 L AR DU GO THIE TIEEZ L 2 T D,

%541 18 L 7-BEfE s R ORE A

TE IR L TV 5, ENER

Name of Type | Description
Type-R1 Wet Stone Masonry with Gabion Mattress
Type-R2 SSP with coping concrete

MEFMITIRE <5 CQEEH 5, 7 A Z7RUTNIIES 2037 7 & 250

e

R ERE VTS5, A 7RAFFINM L VT 725, A TRIE X A TR
DWTLL T %, & O, A& O PRt LI THAI & O — kB R A L Th 5,
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(1) HHEL: Type-R1

WET STONE MASONRY

MATTRESS
GABION

vMS\WL 106

TIMBER PILE

PROPOSED REVETMENT
TO REPLACE COLLAPSED
EXISTING REVETMENT

Preparation Works

TYPE -R1

|

Demolition of Existing
Revetment

r— Wet Stone Masonry

|
|

Timber Pile
Gabion Mattress

|

|

Base Concrete .
Completion

FETLFITETRAOEREEZ Ny 7 R—HLWET L — I —I T THRIE - fitE L,
MO, 27 J— FOBE, 80 AFHOHEE LB WJIRETE O T
FERB TR T I 5, CoREOBERMERICEL T, TWIROMEEL 2D,

(2) fHEL: Type-R2

yMSWL 10.6

Preparation Works —

Steel Shee! Pile Works
Soil BIackfiII

y 4

Coping Concrete of SSP

+ 12.0 NGL

4—EXISTING RIVER WALL

PROPOSED STEEL SHEET PILE
TO REPAIR EXISTING FAILURE OF RIVER WALL

TYPE -R2

Completion

XA T R2OMETITEI L TIL, SSPHLOFTRRZRIC K2 > 7 U — |k L E O L#)
HORLEZMBD K LITWERT S, LY o T21T79 L X237 Lv—rFh
s, MATHRANA Y ~—BLORBEESNMETH D, EHOMHDE LITHANZH - T,
HAEETHR RSN X ) ITHEREEZITV, FEEOE1T 5,
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544 HEKIT

PEARLB TS OMEM 1 H 5, KO, FKEH /R~ HA—LTh b,
Ny T NRWIZIFHEKR DO T= O OFREEM N TS 1k 5 AR TIET TIZHEM L T
W57 2 —XNEFR CREHEBICTHREIZS LT, MEwxSTHZ LTS,
77— MIPOKOWRE L T, BREFEIKRAL Z VAR WGEETORRE A2 LT
%, A~ A= Ol TINEF %2 LA FIZEAT 5,

(1)  #E/KT: Junction Manhole

Al

A ‘ e s ¢
% >
I
I
8% sLopE - i

Preparation Works ‘E

*

Foundation Excavation

Gravel Bedding

U
| . 150
=0
N/
/
<Y
300
CAST-IN-PLAC
NF. CONC. UP TO

Concrete Catch Basin

VARIES
E ot
- . Ry

GRANULAR MATERIAL
e SECTION

Soil Backfill
5 Install Manhole

**

Connecting Pipe N Completion

i THEFF 1, /S 2 A — 2 CHEREIREI 21TV, BRI = o 2 U — b~ o ke
N EENCRED b, FTEOEINCRET 5, R OE® R LICK LTk, Frek
BT & B HRIEMEE AT 5,

2 EERT®E

PR LF A2 T T 5B, BEAHEAK B 235 HIKALE & K O ARV, HEK 2 e
THIODRHA Y 7 THPBEL 0D, —fRENTIE, AEES DL THAROEIY
BANEEEAT O, FU) D MEHIBM O ATF IR B 2 5, it THED 5V i
PEAREIZ Ko T, SRS REEI D MBS L THW S, IRFERIEZEI, 8% o)l
IKOLIZEESWT, 15 H TR BAARIe [ O 20 [AIRT &L 0 PIKTESE 2 BRAG L. R T 7ESERS
FETHBIT 200D ET 5, Lo TRPEKIESEICLUT OB & BB & fE2
VETH D,
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#542  HKIFEOEDORZHAKEH

Dimension of | Pump Capacity Operation | No. of Pump | Volume of Daily
Pump per Unit Time Cap.
6” 30 m*/hr 10 hr/day 1 unit 300 m®/day
545 RETL
~ U FT)ITHREICIRT 5 FERERITRE L TH 5, RIELFITE L T, &

ﬁﬁ\%m#ﬁ\i%f%@£@®3ﬁ_ow1ﬁﬁﬁéz£ﬂ%éo
1) BEFE

FERIER EHRFOBRIBAE RIC L D & fE TIGFTOHERE I v b H D WIE, M
MOE I 2 KT D, BUROMRDLIE, FEMEREHRE (20024F) IZH~TYEHKET
1mEH LTS Z &, FITHEREHHIZ2008E DB EIC L Y BN O+ TH
HTEEEBEZDEREFIERIERE T TREE, TRER G TRELETL200REE
LV,

(2  HRHEE

< U X FFIEIE, 28y 7N AR THAE L S TWZRW A, TSI
TIEENHEE L 1D, 72, 2T E COMBAERIZ O 2B ST
WD, REMCTHEHAT 2120, BENES, ERMEE L UX, X7 Ty o
OHWERIIEBE OARFFAI SN D Z & BT EOMMITITES < OBE BT
L7280, —GER CERA R ESIE T &b, £, XU Ty 7 0o
:U\ﬁm®%i 2 OMENRTREINS, 200, BEELEZEMIT e r
2RI — B L, BREIDEALUBR L, KSZWRoTcD 6T 2 VKK
X0 LT ECW)IGERT D 2 & LT 5, BIELRDE GBI B ARORSERTT
HDOWIKE S BN TR FHT 5,

3) IWHR

BT OLBIZIZ 2 DO FERSH D, — DL FIHRALEL L H 5 — DMK
HBITVETH D, FRNRAWEGIEZ, BT 22 A2 M WIXAIKICTES
Lk tHEAKBR L, 20K B LAY H D WIT MBI ICEAHATE 5,
COTERRHATZ ECOBRELHOFAM L BE T TO L MBERENRS T
BHIME 72D, —FH, BEIBAK TIEXEKEOS O ERICHW LD, W TIECE
T AVEEFIAITE 2 D08, JF% O AP IXE £ - 7B & 72 D, [ 52 ERS Hri
@ﬁbt#% JHAALER TYEDGAEIITR W I E MWV a X R RKEE 2572, i
W, RERMHCITFRNRAME TEABEHAT 2 L 835,

4) LT¥BTH

WASNT-HWETIZ, TR THEOEEHICHEDY.TT 5, HETEOEHIT
LLDADEH TH 5 NMLEIZE U TERALGU E bl T 2 LENH D,
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546 HBHEHRBLT

BT CTRE LW o—# %, BERELE LTHEHRT S, BERE Ok LIz,
WEED TIEEZ WD, WSO TR, BAROFKRE (AT XA XA 48 12 b
EWERTIERIZ IV ROENZFAL T, EECHORE L RICRHATE S, 20
FiEThE LGFTE b A E D LEE ST, HIFH TSI LT 280013 H 5, VI
AT BMETIITIBERS HVITINET S Z LI W kT 5, 2O, Bk SnizK
WTIEEAEEY O7RWHEHK E 72 D,

55 LI

TREFHE OVERIZ Y - T, FER G OXEED 5 WVITBEEKL TN DH 7 = —X
WEHEZZE I L TW5, TEFEIIFNENO R TS &L EE T H A3
HULERT D (F5512H)

K TREBA U Ca B2 97 7], MBI+ d 0 | ZOBSIZE Lo, — e
THIEEZRWTCO_ T HEEZFEET 5, 4 H 9 2868 /) 13 Association of Carriers and
Equipment Lessors (ACEL), Inc. (Equipment Guidebook 2003, Edition 22)IZ35-25\ T\ 5,
FHEHOIL, R THEEESEEZSEICL V5D, MRV T, £ LD
HAESY)OLERTRENFEINTWS, ZOfEL 72— XN L& kL
THOREIRERT R, ARMFL ZORIZH > CLEHBE AT,

#55.1 TREZ L ICEMVERT

Work Item Unit Working days required Remarks

Repair Type R1 50 m Span 43 days Wet stone masonry, gabion,
timber pile, etc.

Parapet Wall 50 m Span 20 days Reinforced concrete work with
path walk

Repair Type R2 50 m Span 20 days SSP, Concrete, etc.

SSP Revetment 50 m Span 20 days SSP, Coping Concrete Works

Inclined Wall 50 m Span 24 days Reinforce concrete work with
backfil

Wy Z)E=) XTI FIEICOWNT O T TEFEIZTFNENKS55.1, [X55.2.
it THARNIE3E & 72 B, i LHIRIC 3T 5 B/ EEITR D HIM 2 3 5.5.210880 5,
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R L Length . No. of onth:
Activity Description (m) Q. unit crewsl {1 7 I3 3 1 S N I 2 5 S 2 2 P 2 S ) ) D R ER @ﬁi

Mobilization
Survey and Investigation

Sheet Pile Cofferdams 40 set 1

Demolition and Removal of e ———

Existing Structure 1 L.S 1

River Bank Excavation 7,332 m 1 ———

Excavation for Manholes and

Junction manholes 6,730 m® 2

Excavation for Pipe Culverts 22,073 m 6

Excavation for other structures 783 m 1 ——

Free-Draining Backfill 23,726 m 4

Random Backfill 399 m 1 |

Zone B Pipe Backfill 11,190 m 2 N

Zone C Pipe Backfill 7,460 m 2 EE——

Restoration of Road Surfaces 15,717 m 2 R

Restoration of Sidewalks 10,477 m 2 [ ———

Riprap 51,484 m 4 []

Parapet Wall Type3 970 Im 1

Parapet Wall Type4 630 Im 1

SP Revetment 4,660 Im 3 S e et e s

SP+H-Beam Revetment 2,858 Im 3 —_—

River Wall 8,215 Im 6

Drainage Works 4,827 Im 6
Demobilization & Documentation -
Site Clean-up —

o ~ = =
X 5.5.1 Ny V7 )L ER
- .. Length .| No. of Months
Activity Description m | W UM s | 112[3]4]5]6] 7] 8]0 to[tliz[1aa] 15[ 16] 7 18] 10 20]21[ 22| 23] 24 25| 26 27] 28] 28] 30 31] 32] 33 34] 35 36

Mobilization
Survey and Investigation [—

Demglltlon and Removal of -

Existing Structure 1 LS| 1

Common Excavation 3,100 m 1

Excavation for structures 6,050 m’ 1 ——

Dredging 61,200 | m3| 1

Geo Bag Backfill 40,471 | m 1

Random Backfill 1,300 [ m 1 ———

Dredging (improvement of soil) 387,859 | m 2

Dredging (river channel) 122,380 | m 1 ——

Dike embankment (use

dredging materials) 50,081 | m*| 1

Riprap 2250 | m 1

Riprap for bridge protection 3,900 | m 2 —

Parapet Wall 337 Im| 1 T ——

SP Revetment 1,814 m|[ 2 —

Drainage Works 987 Im 2 S —— et |

Concrete Railing 1,390 Im 1
Demobilization & Documentation -
Site Clean-up -

X 5.5.2

552

TEIRSK

< U %7 P oS TR EER

VE¥E ilE 1

e fi T NI 2~6 » H

W& & A Filbr, £RI2

AR
o ELBEAR DO HR A

FE - BREEET - RIET 30~32 » H
BEAK T
AT T iiaan 27 A

R - % AT
Wi T A 36 A 3 Years
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56 FEE
56.1 —&

AREMOEE X, BEERTD (72—XND) LEa—fERE2 I To Az
WTEET D,

o HIHS. MPBEE M TR O HAH A E)
o JERXFXEFOETIT LS BEOEE
o HUGIRILICA bR &k oo L PENE
5.6.2 FEHEEMH
7 = —ANNZBIT D LIGFTE, Ny S TZNORT oy -2 T &< x5
TR TH D, RERIITICA Stepr — i - Tl iE7e H AR 12 X D54 AFLiC

X0 S SN D, FEFEERIT AT IEEKE OUKEEFEFT (DPWH-PMO-MFCP
) THD,

m1¥%imi@t@@%ﬁ Hﬂk%ﬁ%ﬁﬁ?é FNTRTIUE, Frictikk
RSN TWD, FBEAERMICIE, (EEE LGN > T L2 BT 57200,
Tff\TTOfoéﬁ WABEHEES o D]:ioJ:K}§&1_2§ilfL$T*+ RS LU L & & A
TW5,
(1) HEEE%ER
RN 220106E12H L4 5,
2 #&EL—1

L — MIUTDOEBY THD,

1.0 Peso 1.905 Yen

1.0 US$

84.16 Yen =44.178 Peso
RS L — MI32010E 127 e L — PRI L TV D,
(3) mEEK

BRI E L ENEETHER LTS, 74U ErPeso («2XV) 12XV ETDHE
Baritd,

4) HAELENEBEORSY
BEIZBWTET. UTo LI/ E L ERNEEDOXSEITH .,

(@ ENEEL

o FHHDES,
o —HOBIR & X DEMER,
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—BO THHMEE,

THERL,

THUNH & w2,

FETNE D T2 D OBLHBUF D& BRE &
Q—hNLDOT =T,

(b) s

o —IBDKEML & F DEEE,
o —HDOTHEMMEIE,
o NEANDTZLY=T%

TERG ) B E B ONE L ENBEDX 3 EUTICE LD D,
#* 5.6.1 FEIREMOIE L ENBEEDOK S

Description Foreign Portion Local Portion
(%) (%)
1. Labor 0 100
2. Construction Equipment 70 30
3. Construction Materials
3.1 Oil/Lubricant 80 20
3.2 Woods/Stones/Sand 10 90
3.3 Cement/Concrete 70 30
3.4 Metal Products 90 10
3.5 Chemical Products 90 10
5.6.3 Ul
(1) RIEmOHEK

THEHEOERIL, —HHWD AW TS O/ERIIAUR R — 22 TTT 5, Uil
(CIXEREE TH L —REM OBEME, B & B & RERE, PRE. K
My, EEOFRE LBz ATEHER N5, TORARITUTDOLEEY TH D,

() HEE#E
BB I3 DM A2 G A TS, FNITIEE .. B L s Th
Do
(i) WB#E
FAENFE DOAEPERE TR EORER & FIFEOPK K THENORE LT
W5,

FrBFIINCRICET 5 7B HE ORIKERIC L VIRET D, 2D
BARESITMZ T, KR, R—F A thafRiE, EREZ S AT HAM
BB E LT D,

B Tl Tchsd 72— 20084ED L B o —FElERFF OF5E Rt
RTONEBROBMEITLL2%TH B,
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(i) #rErE
PPE 2 A 3 2 BROTEFESCH AT T 2 RSB EIZUT OFIG TH
BT 5,
AR 3%
T8 A 5%
R 3%
Z DAt 5%

MBI RN~ = 7 EHE IS C O ATRE T2 Ok & &
FNTND, bLv=T7EHHB TAFTERWNES THZ O TH
EARETH D, ¥~ =7 HABE THlE T W EHIIZZ a2 b it
M 8 2 WITEIE AL Z 2R L T 5,

NCRIZ I 5 EEx Wi (the Construction Materials Wholesale Index) %
ﬁ%bfwéo_h LA LEEMZRHO L E 2 — I RTESHT
10.0% D EHTH S,

(iii) HEHE
R OBERIT, TOMRENY RT7 v 7 CBEOH TEEIZH - T
FEARMINZEE LT,

RFF Y 7= 0 O Jii THE /113 the Association of Carriers and Equipment
Lessors (ACEL), Inc. on 2006, edition 23, IZ{h > CTE 7=, 77 FeL v
2 VKSR D 4 1T ACEL on November 1998, edition 21 (127> 7=, L > %
VNI O R, IR E . A AL, A TR BREHRS
FiAENTWD,

FLEDH DI/ N ORI OV TIE, SN 4 5 M2 2 HaA
DRNDOT, LHEEOFELE LT,

RO TEITHHEE D% H15% & LTz, KEWILEIE5%)525%
FRWe, U —H—Vxy O LD RO EIZ A AD T
%M % . “depreciation estimate table of construction machinery and

equipment - edition 2008 - by Japan Construction Mechanization Association
(CMA), #&&EL LT,

(b) MI##E

i TEEOMBEEIT, HHEEDOB% TH D, Z O FEIZIDPWHD
Department Order No. 57, series of 2002{Z L D kD LT\ 5, MIEEEITIZLL
TOERZZATND,

- REHEIIHE SN EREE (EDC) O6% ThDH, —REHEIX
THEOEH, W, HY, FERE, RREOEHEZEATH
%o

- THEIZEDC3% THh 5 (—AIIZIZ3%H5%TH D) .
- MEBIIEDCO1I% TH D, (—RNIZIZI%TH D)
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- ¥EFOFFIZEDCO6% TH 5, (K TIONTH D)
(c) fHinfEfER
FAMEAERE (VAT) 1ZDPWH®D20024E1@EEIC L W 12% T 5,
() YEfE & RXAEE

GRS O - PR, FHATORE ., HIE m FR B BNES BT R O HEfE & RGER
VEEICHET ABEHIZBRERT 7 = — XNOEFEICESW T T HICKT A HE
THHET 5,

5.6.4 HEEE

FEBIILFEHELa Y LE L oY —E 2 HHUIE - 6iEE. FHE L TH
B ANILD,

(1) I=EZH

THEEIRMEROR LT CHAET 2, £/, R S3UTRSNDWAMENL, &
HEMERE LTEET DD TH D,

Q =TvT=TIVrITP—FER

ﬁ1¢75>J|CA STEPR—1 L LT 7 4 U EVERF LD EFHE S, HARBFFIC
VEED HILILITE., FEMIEREEO L B 2 — | FICAE B EE LI TAHTX %, oto
Tz o=V o Y —ERITHEEHOALTTHEEDIO N T 5,

(3) THUNA LR

FHUR A 1384 L7V, RAPIZI o - Ml & &I
(4 EEE

DPWH TOE B THAAEEN L TV D 7 = — X & [FRRIC THEED3S%E T 5,
(6) TR L HE LR

(@) DEMTHE

THITE Z2VRBLIC T T 2 B P X L H g, i, T L1
VI LV TPREDEREF D% E TS,

(b) A7 VTHEE LY ER

AT VTPIHREICBITDFEOMM EARIIZNENLUTOLEEY TH
bDo .

6.9 % [E| N
1.8 % sME
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(6) HER

R ERITTRIRT,

Improvement of Pasig River (Remaining Sections)

Objective |Item Description Cost (mil. P)
Pasig Phase Il (Potental)
Construction Base Cost Civil 2,531.00
Compensation Cost House/Support 17.40
Land -
Consultancy Services SIV 327.15
Administration 3.5% of Civil, ES & Compensation 100.65
Subtotal 2,976.20
Contingencies Physical for Civil, S/V 142.91
Physical for Compensation 0.87
Price for Civil, S/V 521.11
Price for Comp. & Admin. 45.35
Value Added Tax, etc 12% of Civil & Consultancy 389.14
Grand Total 4,075.58
Improvement of Lower Marikina River
Objective |ltem Description Cost (mil. P)
Phase Il
Construction Base Cost Civil 1,806.00
Compensation Cost House/Support -
Land -
Consultancy Services SIV 236.32
Administration 3.5% of Civil, ES & Compensation 71.48
Subtotal 2,113.80
Contingencies Physical for Civil, S/V 102.10
Physical for Compensation -
Price for Civil, S/V 706.64
Price for Comp. & Admin. 29.39
Value Added Tax, etc 12% of Civil & Consultancy 333.92
Grand Total 3,285.85
COMBINED
Objective |ltem Description Cost (mil. P)
Pasig and Lower Marikina River Improvement Project
Construction Base Cost Civil 4,337.0
Compensation Cost House/Support 17.4
Land -
Consultancy Services D/D & SIV 563.5
Administration 3.5% of Civil, ES & Compensation 172.1
Subtotal 5,090.0
Contingencies Physical for Civil, D/D & S/V 245.0
Physical for Compensation 0.9
Price for Civil, D/D & S/V 1,227.8
Price for Comp. & Admin. 74.7
Value Added Tax, etc 12% of Civil & Consultancy 723.1
Grand Total 7,361.5
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#6.2.1 7 —X Il ® DPWH T&

G2 +ARTEH a P E L Y —E R ROW B
2007 84,920 3,080
2008 189,744 160,570 1,656
2009 449,697 50,001 92,512

2010 800,878 100,000 25,954
2011 1,108,600 18,597 34,863
2012 1,479,289 8,259

Unit: Thousand Pesos
Source: DPWH

— . REFHEICBIT2EHAREY I, 7o/ o7 2—XE 72— XV
IZOWT, BREH, vy h—E2EH, fiEE, BHELS AED > T
%R

#6.2.2 72— X Il O EE A

TARTHF aUYE L R —ER Al T

SR Phase 11 |Phase 111 Féhysi_cal Detailed | Non structural | Construction Physical Base Cost Physi.cal Base Cost
onting Design Measures Supervision |Contingency Conting

2012 0.0 0.0 0.0 0.0 0.0 0.0
2013 0.0 0.0 0.0 0.0 97.7 80.6 8.9 174 0.9 6.5
2014 | 630.6 | 451.4 54.1 0.0 65.2 53.7 6.0 37.8
2015 | 945.3 | 675.4 81.0 0.0 65.2 53.7 6.0 54.6
2016 | 945.3 | 675.4 81.0 0.0 65.2 53.7 6.0 54.6
2017 | 313.6 | 220.6 26.7 0.0 32.6 26.9 3.0 18.7

BA(7: Million Pesos
filis EF-1ZBRA LT B,

#6.2.3 72— X IV OMEER

TARTEH UYL Y —ER Pl B

H MCGS |Phase IV Physical |Detailed|Non-structural| Construction | Physical | Base (Physical| Base
Conting | Design | Measures | Supervision | Conting | Cost |Conting.| Cost

2017 0.0 40.8 2.0 4.0 0.2 15
2018 | 496.2 481.6 48.9 0.0 97.7 131.2 115 14.1 0.7 38.6
2019 | 7448 720.2 73.3 0.0 65.2 87.5 7.6 50.8
2020 | 744.8 720.2 73.3 0.0 65.2 87.5 7.6 50.8
2021 | 744.8 720.2 73.3 0.0 65.2 87.5 7.6 50.8
2022 | 243.0 235.2 23.9 0.0 32.6 43.7 3.8 17.5

BAAZ: Million Pesos
filis EF-1XBRA LT B,

(2) 2010 At ~DEH

PUFClE, DPWHOD PHIZ IS S RFME~OBAE O FIRE 2 R, LFEOM%
A%, £ P AKHED AL % B [ L CT20104E ik 12 [ & L 7=,

#624  HRIEROVHE

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
1.60 1.56 1.51 1.41 1.27 1.17 1.14 1.06 1.06 1.00
Source: National Statistic Office, The values are the arithmetic means of 1) Consumer Price Index (Metro Manila),
2) General Wholesale Price Index (Luzon), 3) Retail Price Index (Metro Manila), 4) Construction Materials
Wholesales Price Index NCR and 5) Construction Materials Retail Price Index NCR for the corresponding periods.

R OFEEICHEVDPWHO FE & B 2 201045 itk 1o 2882 L. LA R ISR LT,
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# 6.2.5 DPWH F& 2010 ik

e TATE D P H L R R ROW B
2007 0 94,261 0 3,419
2008 197,334 166,993 0 1,722
2009 458,691 51,001 94,362 0
2010 800,878 100,000 0 25,954
2011 1,108,600 18,597 0 34,863
2012 1,479,289 8,259 0 0
HAf\7: 1000 Pesos

%kt DPWH

() BHEEM~DOLH#H

FEMRGGTIRA ORERICE S S U T OB Z TR L, T u Y =7 MM ZRF
AR I A, U 7o, AT ARSI 351 2 B R TRLAE © [RIAR IS REF M ks (S isdfa L7,

#6.2.6 SN TR LT R

= 0ii BB (L0 BEAY) #EFEE (10 BERY) TR

1 |Direct Construction Cost 6.65 5.28 0.79
Phase 1 Pasig River Improvement 2.77 2.24 0.81
Phase 2 MCGS 2.09 1.56 0.75
Phase 3 Marikina River Improvement 1.81 1.43 0.79

2 |Compensation 2.36 1.35 0.57
3 [Engineering Service 1.06 1.26 1.19
4 |Government Administration 0.29 0.28 0.97
5 |Physical Contingency 0.43 0.4 0.93
6 |Price Escalation 1.28 0 0.00
Total 12.07 8.58 0.71

%%} Detailed Engineering Design of Pasig-Marikina River Channel Improvement, Project Evaluation, Volume
XV, March 2002

#6.2.7 DPWH TR ORREE H

F TARIE aVHIEUNT—ER ROW IR
2007 0 112,077 0 3,303
2008 159,643 198,554 0 1,664
2009 371,081 60,640 54,070 0
2010 647,910 118,900 0 25,072
2011 896,857 22,112 0 33,678
2012 1,196,745 9,820 0 0

FifZ: 1000 Pesos

(4) ZXDhOBEEE

HEEF B X, 20024E D FERIFREHCIE W EERE ] D03% N HAERLET 5 L IRE
L. EOICEBIFETFEOLEBHIRETH 50.972F0 0 LR MR IS 2 H L=,

MCGSDOHUEE T, EMIHNCHEFRF DML L 7R 8B EDORUE A I TH Y |

20024E DFEAMERFF & [RIBEIZ . MCGSODO R E FH D12%IZAH Y 3~ D %E0Y, 15822 & (Z
INSERNEAT D EBE L,
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622 RRFEMFELOEH

Tu Y= N OMKEER (20024E 5 A RS E) (oW, 1) F
BOHMES., 2) Wil ERBIO3) dkEfEEZEEB L T —X2FH Lz, THIZ
HEOXFEFEROEEEITo T,
(1) ZFROHEMLER

F RO BN E 5%, 20014F & 201040 Bl % brifgs L CEH LT,

% 6.2.8 FE O Al _EF

& fii#& (Pesos) ER®
Base unit value of house structure in 2001 130,800
Base unit value of house structure in the preparatory Study in 135
2010 176,919

&#}: *1 Page 7-6 , Detailed Engineering Design of Pasg-Marikina River Channel Improvement Project
prepared in 2002, Project Evaluation, Volume XV, March 2002

2 ‘i EH

Wt B OV TR, WL S 2001470 5 201045 OAffids B 5H-2 Z 8 L. 4%
OMMEEQ6)ZHH L., FERUANDOYWEREIZONWTT — X OFFH 21T 72,

(3) HOKEEDFHAMR
PREAMAR OB e EREIS, T == XNOFJI T8O —# T ER S 4, 4.,

FNoE 72— XMNTEETHZLIZRoTEY . 2D 2 0DOFEEDEIEZ 455
M5 Z EMME L o T, ZOTDPWKEHEOFHIZITV, ZHUHS &M%

DA IR ZAT - 72,
#6.2.9 VK R
Return Period
2 5 10 20 30
Entire Flood Area 9.7 30.0 35.3 49.4 55.0
Outside of [San Juan River 1.8 3.5 3.8 4.7 4.9
Project Area [Upper Most Marikina 6.7 7.0 7.5 7.9 8.1
Without 1.2 19.5 24.0 36.8 42.0
. . With I1 1.0 17.9 19.5 30.9 35.4
Pasig Marikina River With 11 0.5 1.4 16.2 29.4 34.6
With IV 0.0 0.0 0.0 0.0 0.0
Without 0.0 0.8 2.1 3.0 37
Pasig River With Il 0.0 0.2 0.4 0.7 11
(0-7.2km) | wiith 11l 0.0 0.0 0.0 0.0 0.9
With IV 0.0 0.0 0.0 0.0 0.0
Without 0.3 1.3 33 48 5.8
Pasig River With 11 0.1 0.3 0.6 1.2 1.8
(7.1-17.1km) | with 111 0.0 0.0 0.0 1.0 15
With IV 0.0 0.0 0.0 0.0 0.0
Lower and Without 0.9 17.3 18.5 29.0 32.5
Middle With I1 0.9 17.3 185 29.0 325
Marikina With 111 0.5 1.4 16.2 28.4 32.1
River With IV 0.0 0.0 0.0 0.0 0.0

Unit; km?
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@) Zofhoks
E72, 20024 DOFEMEREHHRE E & FERICEU T OS2 TRA LTz,
- FREIIL, MDD TERL LI RICHEAET D 2 L2 RE LT,

- A2 T T ~DOHEIT, REEHEDI% E L, & HICF O E
VL E A EREEF D 10% S ARE LT,

- WrER BII2002E0 L DA EHE LT L e L,
(5) BVKBEHEOHEE

FROLMO T, 7u Yy Mo d kI ESE (200245 2E AR BT R A AR )
% 20104F DR EREICHR LT,

#6210 HOKREHEOHE - oY= M2 (2001 4F)

Item Return Period ( Year)
2 5 10 20 30
I. Area Inundated (kmz) 12 19 24 37 42

Il Estimated Value of Damaged Property (Million Pesos in Economic Terms)

1. Direct Damage 1,407 9,288 17,058 30,506 43,960
(1) Facilities 1,019 6,943 12,635 22,596 32,562

a. Housing Units 347 2,233 4,120 7,520 10,576

b. Manufacturing 224 2,130 3,761 6,830 9,473

¢ Wholesale & Retail Trade 214 1,338 2,581 4,368 6,918

d. Hotels & Restaurants 27 110 174 319 467

e. Real Estate & Offices 32 170 307 548 792

f  Education 36 203 356 627 899

g. Health 117 630 1,087 1,945 2,798

h.  Other Facilities 22 130 248 439 640

(2) Agricultural Production 0 0 0 1 1

a. lIrrigated Field 0 0 0 1 1

b. Rainfed Field 0 0 0 0 0

(3) Infrastructure 388 2,344 4,422 7,909 11,397

2. Indirect Damage 295 1,883 3,460 6,197 8,826
(1) Household 97 606 1,135 2,074 2,962
(2) Business Losses 48 373 618 1,072 1,469
(3) Other Damages 150 904 1,706 3,051 4,396

3. Total 1,702 11,171 20,517 36,702 52,786

Source: The values in 2001were drawn from the report of Detailed Engineering Design of Pasg-Marikina
River Channel Improvement Project prepared in 2002, Project Evaluation, Volume XV, March 2002,
Unit: Million Pesos
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K 6211 PKEEEOHS - TP =7 F2HR(2010 4F)
Item Return Period ( Year)
2 5 10 20 30
l. Area Inundated (km2) 12 19 24 37 42
Il Estimated Value of Damaged Property (Million Pesos in Economic Terms)
1. Direct Damage 2,085 14,253 25917 46,298 66,804
(1) Property 1545 10,557 19,197 34,294 49,483
a. Housing Units 470 3,020 5,573 10,172 14,305
b. Manufacturing 358 3,408 6,018 10,928 15,156
¢ Wholesale & Retail Trade 343 2,141 4,130 6,989 11,069
d. Hotels & Restaurants 42 176 279 510 747
e. Real Estate & Offices 51 271 491 878 1,267
f. Education 57 325 570 1,003 1,438
g Health 188 1,008 1,740 3,112 4,476
h. Other Facilities 35 208 397 703 1,025
(2) Agricultural Production 0 1 1 1 1
a. lrrigated Field 0 1 1 1 1
b. Rainfed Field 0 0 0 0 0
(3) Infrastructure 541 3,695 6,719 12,003 17,319
2. Indirect Damage 441 2,991 5,398 9,664 13,769
(1) Household 155 970 1,817 3,318 4,739
(2) Business Losses 78 596 990 1,715 2,350
(3) Other Damages 209 1,425 2,592 4,630 6,680
3. Total 2,526 17,244 31,314 55,961 80,573

Unit: Million Pesos

ZO®% KT EIZHEFEDH Y LFER LOREBOWKIEN DREHLZLNZEN

HERF L7=, LUATIC2Ry o ZI R i dPhase HIZS 720

Ol
HE

RIaY

(Without the Phase I1I) @

HeoK gk E%E & Phase 1% i L 7 dRBED /K =% (With the Phase 1I1) %7~ L7z,
BN T —ZIZHESEXEROBEEFIEEZ R~ LT,

#£6.212  HKkHEE - /8y )T Without Phase 111
ltem Return Period ( Year)
2 5 10 20 30
l. Area Inundated (kmz) 0.00 0.20 0.36 0.74 112
Il.  Estimated Value of Damaged Property (Million Pesos in Economic Terms)
1. Direct Damage 0 146 389 930 1,781
(1) Property 0 108 288 689 1,319
a. Housing Units 0 31 84 204 381
b. Manufacturing 0 35 90 220 404
c. Wholesale & Retail Trade 0 22 62 140 295
d. Hotels & Restaurants 0 2 4 10 20
e. Real Estate & Offices 0 3 7 18 34
f.  Education 0 3 9 20 38
g. Health 0 10 26 63 119
h.  Other Facilities 0 2 6 14 27
(2) Agriaultural Production 0 0 0 0 0
a. Irrigated Field 0 0 0 0 0
b. Rainfed Field 0 0 0 0 0
(3) Infrastructure 0 38 101 241 462
2. Indirect Damage 0 31 81 194 367
(1) Household 0 10 27 67 126
(2) Business Losses 0 6 15 34 63
(3) Other Damages 0 15 39 93 178
3. Total 0 177 470 1,124 2,148

Unit: Million Pesos
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#6.213  HokgEE - Xy F)IITFHE With Phase 11

Return Period ( Year )

ftem 7 5 10 py 0

I Area Inundated (kmz) 0.00 0.00 0.00 0.00 0.94

I1l.  Estimated Value of Damaged Property (Million Pesos in Economic Terms)

1.  Direct Damage 0 0 0 0 1,495
(1) Property 0 0 0 0 1,107

a. Housing Units 0 0 0 0 320

b.  Manufacturing 0 0 0 0 339

c. Wholesale & Retail Trade 0 0 0 0 248

d. Hotels & Restaurants 0 0 0 0 17

e. Real Estate & Offices 0 0 0 0 28

f.  Education 0 0 0 0 32

g. Health 0 0 0 0 100

h.  Other Facilities 0 0 0 0 23

(2) Agricultural Production 0 0 0 0 0

a. lIrrigated Field 0 0 0 0 0

b. Rainfed Field 0 0 0 0 0

(3) Infrastructure 0 0 0 0 388

2. Indirect Damage 0 0 0 0 308
(1) Household 0 0 0 0 106

(2) Business Losses 0 0 0 0 53

(3) Other Damages 0 0 0 0 150

3. Total 0 0 0 0 1,803

Unit: Million Pesos

(6) fELEDOFFAM

EFREo LB | BOKPEEREE K KIRIZCOWTHEL, TAOICESEZLUTO L)
(LR ORI 21T - 72,

#6.2.14  BokgkE- Xy 7))l Phase Il EIEDOEH

. Average Average Annual | Annual
River Eeeﬁgg . Damages. DA;r?\f;gs Dam_ag?es Exegeda_n_ce average S(l; ;?n(;f g;e
Without | With Avoided Probability damage g
2 0 0 0 0 - 0 0
Pasig 5 177 0 177 89 0.30 27 27
Downstream 10 470 0 470 324 0.10 32 59
20 1,124 0 1,124 797 0.05 40 99
30 2,148 1,803 345 735 0.02 12 111
14 0 0 0 0 - 0 0
2 104 0 104 52 0.21 11 11
Pasig Upstream 5 283 0 283 193 0.30 58 69
10 744 0 744 514 0.10 51 121
20 1,778 1,520 258 501 0.05 25 146
30 3,395 2,877 518 388 0.02 6 152
1 0 0 0 0 - 0 0
2 1,904 1,116 788 394 0.50 197 197
Marikina 5 15,349 | 1,201 14,148 7,468 0.30 2,240 2,437
10 24,222 | 21,130 3,092 8,620 0.10 862 3,299
20 44,094 | 43,182 912 2,002 0.05 100 3,399
30 62,349 | 61,601 748 830 0.02 14 3,413
2 2,008 1,116 892 446 - 208 208
Sum of the 5 15,809 | 1,201 14,608 7,750 0.30 2,325 2,533
above 10 25,437 | 21,130 4,307 9,458 0.10 946 3,479
20 46,996 | 44,702 2,294 3,301 0.05 165 3,644
30 67,893 | 66,282 1,611 1,953 0.02 33 3,676

Unit: Million Pesos

EENS 7 = —AIMNOMHEIE, 3,676 million pesolyear & FiH S5,
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B, ) BRSO MEERERITLIAE HEE S, XEfERIT1/1.4-1/2=0.211C
Hox021& Lz, £~ U I FHRIZIRE EHEE SN TV DD, Ao Tl
HEE1 &L CHEEZITo T,

EROHEHDOE L ®

KTVl FAR—R L FOFEBEBEZLLTOLIICE L DT,

#6215 KUVl barR—FRr FOEEMER 20104
A =RV E/ A s (EEIRCERRRF

Phase |1 1,265

Phase Il1 3,676

Phase IV 4,314

Entire Project 9,256

BN BV
6.2.3 BREDH
FEMEIRE O R EZ LU TITR LT,
#6216 REDT

A =R/ EIRR NPV15% (H 7x) B/C (15%)
Phase Il 23% 1,478 1.7
Phase I11 38% 3,844 3.7
Phase IV 35% 2,167 3.4
Entire Project 28% 7,489 2.7

2%, Phase D TH5E T4 220174 2 i & L Th0FEZ ICAHY - 5206742 £ T
Rk R & LTtz 2ol

JRBESIHT

LD 3 5D — AT OWTRREE ST 24T -T2, T ORGSR, REHEFL, BE= A K
DO DO F D RE IFHBESN/2WNT &R I Tz, 20% O E FHHEN
HDHNF20% DFEZL DD, WITNDr—2 Y, EIRREH L FIFIXT 55, 15%%
TESD Z & otz

6.2.4

R 6217  RRESIHT- 20% B M
PA=ETA EIRR NPV15% (BANRY) B/C ratio (15%)
Phase Il 20% 1,044 14
Phase 111 34% 3,560 3.1
Phase 1V 31% 1,987 2.8
Entire Project 25% 6,591 2.2
#6.218  BRESHT- 20%FERED
PASEIER AN EIRR NPV15% (BHERY) B/C ratio(15%)
Phase Il 19% 749 1.3
Phase 111 33% 2,791 2.9
Phase IV 30% 1,554 2.7
Entire Project 25% 5,093 2.1
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Chapter 6
£ 6.219 JKESHT 35%E AN
A= EIRR NPV15% (BEAXY) B/C ratio (15%)
Phase 11 18% 720 1.2
Phase 111 32% 3,347 2.7
Phase IV 29% 1,852 2.5
Entire Project 24% 5,918 2.0

Overall Flood Area :55.0 km?

In the Project Area (30 Year Return Period)
Flood Area :42.0 km?

Flood Damage : 80,573 million Pesos

6.2.1  HIKICEER Without the Project
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In the Project Area (30 Year Return Period)
Flood Area :35.4 km?
Flood Damage : 67,893Million Pesos

6.2.2 BEAKIEEE X With the Project Phase 11

In the Project Area (30 Year Return Period)
Flood Area :34.6 km?
Flood Damage : 66,282 Million Pesos

6.2.3 HEAKILEE X With the Project Phase 11 and 111
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In the Project Area (30 Year Return Period)

Flood Area : 0.0 km?

Flood Damage : 1.2 million Pesos

| Uppermost Marikina : 8.1 km? |
| San Juan River: 4.9 km? \A
6.24  BOKILER 2FEET
6.25 BEDRHR K ONEH R

(1) HEOHR

ARHFHEITI90EICHBE SN~ AX—T T DI SE, Ny v T < U %
FINOPK AR FELEOENHEZED TN DO TH Y | FERMIZIT 2R E L T1004
WROLEFEDOERE HEEL LTW5, 72720, SROWJISEFHEZ Db D,
VAL =TT DR TRAICEMT REFHEL L T 72— X NDOFE|ITF &
X 0EMRTY = — XX LR T = — X ORI OV T E S E 2l 2
EhdTo2HDTH D,

Z DOFMESE DFE R, BIFEOWE FRENIX. ZNENBLROBEINZHK LIKE D L 9
(2 I R TIEELR 0200m3/s7)> £ 1,200m3 /s~ & 6fE 414 %

#6220 No¥Z  -<UXF)IOFHTEES
Flow Capacity (m°/s)
River Name Stretch (Km) Present River Channel After Project
Average Minimum Maximum Minimum

(1) Pasig River 0.0-1.0 1,200 900 1,500 1,200
1.0-4.0 600 200 1,200 1,200

40-7.0 1,000 600 1,500 1,200

70-17.1 500 200 1,000 600

(2) Lower Marikina 00-65 400 200 1,000 550

7272 L. MCGS &t KAV TW 72 W I B W TR, Y EBTH H30FMERD
BREE TIEIE-> TE LT, MCGSHHEL VIRIE TOULKITED ~ v TN Hkig &
D EEIE DB IEARIIZ< U FF)I TR L Oy o F ) ~O T & & lE

6-14
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EH%DOR TN T S LNy TINOW 7 7 A% O XM TR 204E /R
R, ZNUETO~ U X F Tk 00y W 7 7 U ATRETO X B TIEsER
EORREICEE D,

JREERREN S 5 EMCGS NEER SN D LEAMIC Ry v ZIIBLO~ T
JITF IR OUAK LI 372 < 72 5 23, MCGS 28 3% S U720 VR BB Tl — 0 I 1 i e
5, - P EIECIRIRE 2R RS 2 R U7k R D AR L ORIR IR L, 42.0km?
Pr534.6km* & 72 0 | HokEEZ O b OIXKRIBIZED T 5,

., ZOFETEMSNDMIIFEONEIL, 4ETHLEL LTS LI, H
TED~ =7 I HRE O HHF 2> Bk L CTHYD 9 2 KIROBULOBIE TH 0 | fF
SRR Z O XRNZ 3 W TREEI m KA BT 2 72 0 | J1E 2 MR JTPR D&%
REWZED, ERHMINEEZ TR 2 Z LITEARIIIARARETH D LTS
o

2 EH-HREE
(a) EREE

JICAREICL DM - BB EY) 77 Lo ATE 7 ey =7 FOEME
L U CHiig, DG « BERERAIR I OEE - MERFE BRI 2029 5 729
FEHREEAIC X 2 EMM e =2 U v VO E AWML L, F Ok BEE -
MEFFEHZEUNIITo TS ZEZHBELTERET DI EHMEL T
2o

ZORET/NNy 7 - = U R TSHEICK T 5, EHFEE L LTI
TOBEHNOFERRIVKREZEHA T2 ENELLN5 ¢

o WAXETH Y2l MELTRICRD IO EMFFIE S LT
SNTND ¢ (D)EEAERS CTOUE FRES), (2)FEUEH T DR R Rt
KR, (3)FEYEHRN S T O KK AL

o TNOLOEEOF TA)EMERMS TOW FRENZIEL T2 D0 1]
JIEAE D FH R EIC LA 9 it FEESI OMERRIR L2 BEEFG T 2 O
WEbBIHFELWEEZOND, LxL, ZOHEEEZET 512136
AR O 7> B FEHEH U C o) E 2 Fhi 3 2 MLEER & D BLFEH
WZIFEEL W,

o (2)FEHER S COHER KUK IE R IL, RIZFHEE KT RISk B
DOHEFFE BRI Z T 2 E TR s Ex onbd, £720)
DA RUEKAITEEICEHI SN TV AN Z DI & TlEe . %
7R KA Z G L T2, FEARHTIN N SE 13 KA Tl Ze < &S
KLU THENREN TSI LMK LV HEENRLET IO
MNEFE LU,

ZORWMING, Ny T e = X FORKEHTTCHLY L F e =—=
2 R COFRRBAKRELZEARIEET DI EE2RET S, B, 20
Pl KUK EZ BT 27201213, BEoKKRCE 7 L IXmE#H 2
W CHEARFEHEZRIE T D & & B I IEAER ST O IAEWT 2 1l & L TR,
S LI Z OEFEOBNFERE M T 24N DS, DPWHOH T, ZDIEE
BHEMTH I ENHKLHEIIFCSECE B X LD,
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(b) ZhFRIELE
TuYxs b AEOERIIET DRHMEFRRIC OV TARREZ @ LT O

BiE 6T,
#6221 ZREBE1L BOkE#E. AR, BE)
Without the Project Completion Phase Il
(5]
o B 1= E n S < E n
g |2 < | B55 |387| 889 | <¢ | B2 | SE7 | 283
g | 25 | BE 852 | 2=3 | E=8 o E 2358 =3 | E=3
c | 8% | 8% | %532 |g@s| g2~ | 8= | §53 | 388 | g2~
3 'g =2 L o < (T o <
g | Z
n
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
#6222 ZRMWE2 BokE#E. AR, BE)
o Completion Phase I11 Completion Phase IV
(=)
- =2
=] f_—“ 3 - g 3 - 0 o S - g 3 - N -
g2 | 29 | <€ | §8s |S2%| 22| <€ |S£%s| 388 | g9
c c =5 258 ==9 E= @ =R 258 ==3 ET o
S o= 3= Ea3 S0Aa TS0 3= Ea3 S0Aa T >0
=2 c i=] Lol | g= nc 1=} Lol = ne
& = (T a < [ 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
#6223 ZEEE (T=—XNFEA L7 PBIUER)
Impact of Phase I1 Benefit Estimation Phase |1
Affected Asset Value | Damages
Return Flood Area _ o o Average Average Annual .
Period (km?) Population | - (Billion (Million | pamages Annual Average Cuwlﬁ‘etzlve
(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

xS B OBEERERIT 1.4 & LT U14-1/2=020 ITHESEHH L, 72, ~ U I PR OEERHERIL 1 R0
Thv, FELE1ELTEHBLTWS,
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£6224 EEE (72—X I BEA 7 FBIUOYER)

Impact of Phase |11 Benefit Estimation Phase 111
Affected Asset Value Damages Average Average Annual .
Retgrn Flood ’?’ea Population (Billion (Million Damages Annual Average Cumulative
Period (km?) - Value
(1000) Pesos) Peso) Avoided Exeedance Damages (Million Peso)
E-I 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 1.51 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

xS B OBERERIT 1.4 & LT U14-1/2=020 ITHESEHH L, 72, ~ U I PR OEERHERIT 1 R0
Thh, FELE1ELTEHBLTWS,

#6225 ZRIEE (Z=—XIWVEES 7 PBLOER]

Impact of Phase IV Benefit Estimation Phase 1V
Flood Affected Asset Damage | Average | Annual |~ o
Return : Value ma Damage verage | Auerage | Cumulative
Period Aregl Population (Billion (Million Avoided Annual Damade Value
(km?) (1000) p Peso) ot Exeedance mag (million
es0s) (million | 5=~ iy | (million es05)
I-M J-N K-O L-O pesos) Y1 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

xS B OBERERIT 1.4 & LT U14-1/2=020 ITHESEHH L, 72, ~ U ) PR OEERHERIL 1 R0
Thh, FELE1ELTEHBLTWS,

#6226 ZEHEE (Tudzr K AT FBLOVMER)

Impact Entire Project Benefit Estimation Entire Project
Asset Average Annual :
Return Flood Affected | (/) 0 Damage Damage Average | Average | Cumulative
Period Areza Population (Billion (Million Avoided Annual Damade Value
(km?) (1000) P Peso) ot Exeedance mag (million
esos) (million | proiorts | (million es05)
A-M B-N c-O D-P pesos) Y| “pesos) P
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

xS B OBERERIT 1.4 & LT U14-1/2=020 ITHESEHH L, 72, ~ U ) PR OEERHERIL 1 R0
Thv, FELE1ELTEHBLTWS,

ZOENPLBIND LI AT B Y =7 MIZOEMT XD FLROBAKIEF IS
LERRIRE ST T Z N0 D,

6.3 EXEiE
6.3.1 HEEEEE

HAEFEKET O 7 = — XNOFEEEIARF 1L, DPWH-PMO-MFCP-1% H1.05 it T 7
BITHo T 5, FEZTHROUKI R OHMEREEIL, MMDA~NBE T2 L &

o TWh, £7-. IEHEEYRIEIES & LT, BRLGU D A W T ER~DOERIEE %
Ehi LT\ 5,
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ZIK Bk, 7 = — XNDOFEREFEMRG] 2K L7z BT, FEREEY I RIGENCRI L C

IIEEIZ S HICI(bT A= OB AT o TWAD, Z D7k LEHAEHTD B D>

E\ T IR L7 1EE 2 EfE L TV AMMDAK TILGU (3.3.22 ) & DPWHME

ERKY L7200, FTEARFEDOFIEEIZHTZ > TH L RE I DFMCIEHE LEIAEHT.

Jiti T rp K OVt 4% D45 BERE 12 3\ C L RIBEN R L L2358 O & BRI O 12 & 7=

HELEHIZ, ZOEELS I MERE OFIEEL EIZ oW TEHEEm O & - 8= HH
2 L CTHRINT 5,

Z D7, DPWHIZE T 2 IEREIEWRRI Y 5 5 55 13, ok B BRI b & HiT
U HA RTA /&07%17/1/@{15552& it L“Cb\ZoFCSECiJS‘%i LV,
I%;J?& ZBWTh, FCSECI i%LGU MMDA & OFEHERTHIZ T, MBI U

— & DR & B3R eI S E T 5,

AEEEME XN ETNOEMEEI ST DMk E TRICERT 5,
#6.3.1 E e B BB EEE A

7
B AT oL ERGE |
A&
i LRRGARET | FEMERER. AAL DPWH PMO PS . BOD,BOC
IR EY R R DAk DPWH PMO FCSEC
MMDA,LGU LDRRMC, FMC
it T it 1B F DPWH PMO FMC
it 1% i MR PR MMDA DPWH-NCR
HMEE WX R OEM & | MMDA,LGU FMC,
MEFFE B DPWH-FCSEC

HIEIAI1Z13. DPWHE MMDA, PRRCO I TMOA(HHEE), F7-4LGU L DT
i%?h%anOA JI3° % Certificate of Support BEEIEN D, Z DMOAE L OCertificate
of SupportiZ{i > T, KBRS ORE L BEENED LD,

6.3.2 HTEEHIER
72— XNNZEB T 5 FEEE TRELZK 6.3.17-7,

COTRRICT, THEETIZ20174HF4A L L, FEETIZa v 2 MEENSE
T3 5201746H & 5,

6-18



Final Report - Main Report

Preparatory Study for Pasig-Marikina River

Chapter 6

Channel Improvement Project (Phase I11)

FRTYERE T'e9 [H
810¢ | L10C 9102 ST02 y102 £10¢ 2102 1102 UIUOIN/IBOA
o0'9g — ” _ A _ A , JaAIY BUDjLIRN JamoT Jo Juswanoidul (2)
0'9e , " ” " A “ A , (suonoas Buiurewsy) Janry Bised Jo uswanoidwi (T)
o0'9g N ——— abeis uononasuo)| ‘TT
0T i (48pual ® Od) abeis uononnsuod-aid| 0T
[ ————— uonesusdwo) pue JusWaesay| 6
0z = Buinoday 72 1uswAed Jes|d (1)
o02s : : ] : _ ] ATy Juawabeue|y pue BULIO)UOI [RIUSWUOIIAUT (9)
025 " ” “ A “ A LR ERAEE BULIOHUON [BUIBIXT 79 JUBLIBIIIBSAY Ul BIUEISISSY (S)
0'9g — : . ; L - uoisiAIadng uonaNIsuo) (v)
0vT L EEEEET UoIeASIUIWPY Japus L pue Od Ul HMJQ SISV (€)
ozg I A SaINSeap\ [eIN1dNIIS-UON 4O 19NpUOD pue UoKe|nWIoS (z7)
08 (wueu9) ubissg Buussuibul pajieisq (1)
o02s $921AJ3S Aoueynsuo)| '8
o021 SO 40} S)UBYNSUOD JO JUBWAINI0Ad| “L
(VDIC ‘JUuedD) M3IAGY 10 SJUBYNSUOD JO JUSWAINI0Id| ‘9
¢ Juswaaby ueo| g
[esteaddy vOIC| ¥
’ ¢ 4/4 ‘dn-mojjod wOIr| '€
(V@3N pue HAMJQ) uonen[eA3-00l1| 2
Apms Asoresedaad| T
NS |a/a vic|c|wiviwld|cfa|Nnjo|s|v|rc |t d|c]a|N|ofs|v|c | WLl YHOM
oW JooN| 8TOC [ 2TOZ 9102 104 y102 €102 2102 1102 UIUOIA/IBIA

6-19



Final Report - Main Report Preparatory Study for Pasig-Marikina River
Chapter 6 Channel Improvement Project (Phase I11)

64 TmPxV MEERATFTa—V
(1) UHOEMA S D=

MR ETE SO O b~ F ki E T e 27 NEIEROFE A
U a— VIZHEYIDIDERETROFITRT X O IZFFE STV

#*6.4.1 EHi A a— (DD B)

Stretch River Improvement Works Drainage Works Bridge Works

Phase Embankmen Single | Double Foundation Span

Dredging/ t Parapet | Revetment | g, o Barrel Protection Expansion

Exc(ar:]/%tion (m% (km) (km) Culvert | Culvert Works Works

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)

8x10° 0 13.7 8.44 56 2

Lower Marikina
River: 6.00 km Vargas Br.
(Napindan 500 x 10° | 200 x 10° 0.34 1.13 11 1 Sandoval Br.
Channel to Rosario Br.
Phase | MCGS)

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

Mangahan FW)

Upper Marikina
Phase | River: 6.10 km 3 3 Marcos Br. Manalo Br.

\Y (Mangahan FW 1,360 x 10 740x10 2.1 9.00 18 ! Manalo Br. (One Span)
to Sto. Nifio)

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.size1.0mx 1.0 m-max.size2.1 mx24m

(2) ABEFEHREICIDEE

FREAT Va2 — L, 2Ot A @ U TLLFORENH L MZ R o7

o Tx—X N AFLyFIZBITHEN)ISKETSE (R -xl
T DB
° MCGS D #t 3% ZE 1] D B

@ Z=—X Il ALy FIZBITHEMIHETE (R7vrvyr -z
T) DYEM

W 7 = — RANEBEETIE Ny DO XE16.4kmDEEZ TE L TU
7 AR BN Y 20 TSI AN E NG S0 F F BRI
HEMTDHZ L Loz, TOBHBRAT S RAIZLDTREOHELZZIT T,
72— RANNIEBNT T = — XNE M TREMOFE S 7= X O Fh 5 HE5L
M AR ERT oy e T & LTISERE2ET D& L7

7,
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(b) MCGS DEFXIEH D LB

W7 = — A N TEIENTEIN T2, MCGS OGO B I

30 AR R UK IR I T, = U B UHUKERIC 2,400m®/s % ficii 3
E) cI: cE HIT, < U X FHRICIE 500m’s Ot &2 eI ST 5

ZH b,

Lﬂb < VAN TROKEEN O RIEEAEH OIFAED =%, 2,400m*/s
DO EITH L, FEERIC izwm%U$m&mLﬂmTé@5 &
DHEEZRNE WS Z ERB LI -T2,

S BT, N HOKBE DR ORI A > 2 )1, <),
T U2 EDII)NME OBKREZ T DT80, W< DO BB 2 &

D 2,400m%s DK Z T T D & Z OB B K S EE N
(PRI L CEEN A~ OB K E 2 R ST 2 AR H 5,
Z D=, 2,400ms DK Z 3T HITIE Z ORNEREE EBiR S

HHEEBICZDORRMAEZACDMERSH D, ZIUTHOWNTIE

DPWH 73 2007 FEIC i~ oy 7ryx 7 N LTFSZ3EME L
T35,

it Ny T ERO 7 = — X IV R X OWE TSP O &
BN Z IRV VREET MCGS Z &3 5 Dix~ U F )| i DER

ﬂ@% T2 T ANZNWTEAS LS ZENETF L, 2R BIZD

WTHSRMEREDHHBENLETH D,

ZDOZ LIPS MCGS DEB M NEH TR~ I Try=s b
ZEPTEML, ~ TN OMEEZRELE-HZ 72— XA VI OHRT

FEhid 52 ENWY TH D,

ERED Z L BEIEROERRIEIIIRD X 12785,

6-21



Final Report - Main Report

Chapter 6

Preparatory Study for Pasig-Marikina River

Channel Improvement Project (Phase I11)

#6.4.2

g 2 o

D

v

—)v (BEER)

Stretch

River Improvement Works

Drainage Works

Bridge Works

Phase

Dredging/
Excavation

(m’)

Embankment

(m*)

Parapet
(km)

Revetment
(km)

Single
Barrel
Culvert

Double
Barrel
Culvert

Foundation
Protection
Works

Span
Expansion
Works

Phase I1

Lower Pasig
River: 9.20
km

(Delpan
Bridge to
Lambingan
Bridge)

7x10°

14.5

9.13

28

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

8x10°

13.7

8.44

56

Phase 111

Lower
Marikina
River: 5.4km
(Napindan
Channel to
MCGS)

618 x 10°

51 x 10°

0.34

181

11

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

Phase Il
Potential
Area

37 x10°

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

Marcos Br.
Manalo 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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CHAPTER 7 it am M OB &
7.1 fEiw

KAETIE, BEEO/ Ry v 7« < U )l k&7 E (PMRCIP) O 9B 7 = —X

MXHE (7 = —=ZXNDORT oy VIaETe) ICTEREZY CTUEdma L e 2 —
L, W TE, £=4 0 7 FR~OFRLZEFHELZOL T =2 —X1OH
EEFEEL LTy =7 MNEROXEEIT- T2,

KFABEORR, 7x2—AMT v =7 MIBRFER., iy 40— 71 THo .

HARBEEICORFA TE 5 2 LD biviz,

7.2
(1)

(2)

®3)

(4)

(5)

(6)

(7)

&

WEN BRI X ABKEE, FRIOGEFEOERP R EL L0 LA RA v
RAWZEDREFIZL > TR IND L OIT, ~=T THBIIHAKRE T LT
FEFIIMEHTHY, TORZRIFINO—20B /Ry 7 « <= U X FJIOW THE
DRBIZEDZERDHITOND, ZOWKKEEZEMT D0/ > 7)1 &%t
RIZT7=—A N Tav=/ hEe LTETFINE, 207 v=7 FOfKEEE L
T, ARE TR LUEEM TRICES X, I/P O%Efi, RDC O, ICC ~DH G
7287 ==X M EEIZHNE e TR X 2 Rl md 5 2 L xEET 5,

7z — X M FHHEOERMIZEE L THHER WO REERIZHT H2BENIBETH 2
EMTRENTWD, ZORETINLAREERICHT 2 BHEEFEGHE (RAP)
DOEEH L, DPWH 725 RAP Z{ERk L T\ 5, HEEMIEEL, ZD RAP
BSCINNIEET D EERET D,

Tavael MEBERSERTAIEEBIZ, Ny v T = S F)IEIzE W
THARBUTER B L 5. 2 5 1 5 R RIESCER T e LI E a2 e — T
BT OIZPR R BB SO & 2 OBARKEIO&E L BT 2 HEICT 5720
D MOA DIEFIZ O WTIRER AT TW\W5A, Z O T, FMC O % T MOA
DAERRAZ DWW THSIITE AR 2§ 2 L 2855,

TOFETT o— XM KB KON T = — X | X[ T OBk 2 xtg & U=l
WEFEDOLELIRZE L TWD, 272, EAEMROXH L > XK >0
TIEBRE BB PRRC OFE0—B & L CRBOW)IKEEZ LT 5 Z &8
w5,

Z OREEWR R TH HIIFEEOEM & O T L CIFEEMRIROEANZES L
TW5, ZOHFEEVSRENCEHLTHICA T4+ A—Tay - Fyr~—
NZONWTIEH T eV x 7 FOBEBEMEICOWCERE OBR A ED HE D FEE S
BHCTDHZENEHEEND L ZANLRAICTOERENEY 2150 5 Z & %)
BT D,

FHIE L TPMRCIPD 7 =—X Il a2y = 7 MNIE¥XEMIZ STEP o —2 O
HANEZZ 5N TWA, =20 STEP 2 — 2 OHEEIZEI LT DPWH NOAE 23S0
MWZED & EHICEREBE~O THRL GO ER Pz 2 RAalcED s 2 L%
=15,

ZOT7 =X M7 av=l FORMGEIXEIZ~ U )R THDHN, 7o
V7 MK LELTIE T =—XIVELTMCGSDEZH LGt~ Y XTI EiED
WlE~m> CEEITED LN LEH 72> TS, L, 7=2—X IV EE
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4 210> T, < U SIS ST 2 FHBIR L Ofifk, <> H
HOKIED SO TR ~ORHE, ~ 2 9752 HOKEE IR DA DAL,
MCGS BR D= DAEIHMAR L, Hx BMERSH D, LEN-T, 7x—X
M SETHICERHC 7 =— X IVICEFTE 5 L9, Zh b OMRBMOMRRICH
T O FRUCBHIRT 5 2 L 2|57 5,
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