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fHJE&#E 1 Creation of Steering Committee for the Preparatory Survey for Flood Risk
Management Project for Cagayan de Oro River (FRIMP-CDOR) (DPWH
Department Order No.61 of 2012)

fHiE&#E 2 Minutes of Meeting for Steering Committee Meetings

HE&E 3 Minutes of Meetings for Courtesy Call

ffJE&# 4  Executive Committee Resolutions No.18 (s.2012) of Regional
Development Council 10 (15 October 2012)

fHE&#E 5  Resolution No003-2013 City Development Council (14 October 2013)

fFE&EFE 6  Resolution No.51 (5.2013) of Regional Development Council 10 (5
December 2013)
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AASHTO American Association of State Highway K [E 41 E KA @ EIR TECE 2
and Transportation Officials

ABD Asian Development Bank 7 /“)7 BASEERAT

ACEL Association of Carriers and Equipment AR S EE
Lessors, Inc.

ACI American Concrete Institute KE= 7 ) — Mpa

AD Ancestral Domain St sk o 1

A&D Alienable and Disposable Area MRHLLASN O 1 HE

AFP Armed Force of Philippines 74 U UEHE

AISC American Institute of Steel Construction — K[ESkSHE L&

AlSI American Iron and Steel Institute P NESESFRES

ARMM Autonomous Region in Muslim Mindanao A A 7 LA ZtE S )4 H iR H

ALOS Advanced Land Observing Satellite [ Sl TR B i ey

AO Administrative Order ITBC

ASTM American Society for Testing and Materials K [E 4kl BR 2

AusAID Australia Agency for International F—2A N7V 7 EHERRRIET
Development

BENRO Bukidnon Environment and Natural TR R UG RIRNEIRFSS
Resource Office A

BDRRMC Barangay Disaster Risk Reduction and RT U APREY A7 B - E R
Management Council e

BH Borehole A T

BWPDC Bukidnon Watershed Protection and TR R URER R EE S
Development Council

BWRBF Bukidnon Watershed and River Basin 73X K AN T +— T A
Forum

BOC Bureau of Construction (DPWH) (AL IEERA) R

BOD Bureau of Design (DPWH) (AN IEERRA) 5XEHR

BOD Biochemical Oxygen Demand bR R B &

BOM Bureau of Maintenance (DPWH) (ANEFIEERRA) HERE B

BP Before Present ~AEHI

BS British Standard (FEE) TEHR

BSWM, DA Bureau of Soils and Water Management, -3k & )5
Department of Agriculture

CAT-DDO CAT-DDO CAT-DDO

CBFEWS Community Based Flood Early Warning a3 a2 =T N R R HoOKER
System VAT A

CCA Climate Change Adaptation SR B ) R

CDIA Cities Development Initiative for Asia WA =T F7 - T7VT

CDO Cagayan de Oro BT - T F

CDOR Cagayan de Oro River X T - Falll

CDORBMC Cagayan de Oro River Basin Management # 7Y > « 5 « 4 0l /EHE R
Committee =

CDP Comprehensive Development Plan EIFERY 72 BRFE F

CDRRMC City Disaster Risk Reduction and HFRKEY 278 - EHESS
Management Council

CENRO, DENR Community Environment and Natural (BRERINEIRE) 23 2=T 188
Resources, DENR BRRRERE Y E

CEPALCO Cagayan Electric Power and Light A7 IR B At
Company, Inc.

CHED Commission on Higher Education EmEHELEES

CITES Convention on International Trade in MR DI D b 5 B A EEY) O
Endangered Species of Wild Fauna and O FEEREG 2 B3 2 54
Flora
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CLENRO City Local Environment and Natural Bi RIKNE TR
Resources Office
CLUP Comprehensive Land Use Plan S ] i
co Central Office oS T
COWD Cagayan de Oro Water District AH YT A aKiE X
CPDO City Planning and Development Office A E B SR
CPR Cardiopulmonary Resuscitation OB REfR A
CRM Coastal Resources Management T B
CRMP Coastal Resources Management Plan T A PR
CSO Civil Society Organizations 7 ECAH A%
cY Calendar Year JE& 4
DA Department of Agriculture A
DANA Damage Assessment & Needs Analysis SKERM « =— X0
DAO DNER Administrative Order BRI RINEIRE &
DBM Department of Budget and Management THIEEE
DCC Disaster Coordinating Council S E TR
DD Detailed Design FEMERE
DEM Digital Elevation Model A =TT v
DENR Department of Environment and Natural BREE RINEIRAE
Resources
Dep ED Department of Education HEA
DFA Department of Foreign Affair A4S
DF/R Draft Final Report K77 hKeTZ7A4FL - LR—=F
DHWL Design High Water Level I KA
DILG Department of Interior and Local P AERIEE)
Government
DND Department National Defense EZHfE
DO Dissolved Oxygen EEa &S
DOE Department of Energy TRILF—H
DOF Department of Finance iaprEs)
DOH Department of Health (ERGEY
DOJ Department of Justice EHE
DOLE Department of Labor and Employment Fi 8 e A
DOST Department of Science and Technology B A
DOT Department of Tourism BOCA
DOTC Department of Transportation and GRS
Communication
DP/R Draft Progress Report RKZZ7hKeTdaZ LR LiR—h
DPWH Department of Public Works and Highways 723553655 #54
DRRM Disaster Risk Reduction Management ‘/@S— U R 7 - E B
DRRMC Disaster Risk Reduction and Management 55U X 7 HIJdE #HZ& B2
Committee
DSWD Department of Social Welfare and lawas NG
Development
DTI Department of Trade and Industry i=0%% <
ECA Environmentally Critical Areas IR BREERE TAR S 41 5 Hisk
ECC Environmental Compliance Certificate BREEE A RE I &
ECP Environmentally Critical Projects BERRREEENTHRIN O FE
EIA Environmental Impact Assessment B 5 5B AT
EIAPO Environmental Impact Assessment Project  Brb i 25Tl F 5 AT
Office
EIRR Economic Internal Rate of Return NN EARS
EIS Environmental Impact Statement BREERET
EISS Environmental Impact Statement System 7 ¢ U B U ERBEEGL A 7 A
EMB Environmental Management Bureau (BRERINEWE) BREE PR
ENCA The Project for Enhancement of 1Rk - WP b7 ey =27 b
Capabilities in Flood Control and Sabo
Engineering of the Department of Public
AATEKRAST Xvii 2014 423 H
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BH Y - F - )
Works and Highways

EO Engineering Office TAREH T

EO Executive Order ITBU

EMoP Environmental Monitoring Plan RIEE=4 U 7

ERDS, DENR  Ecosystems Research and Development. (BREERINEIRAE) A RERAFFERA %8
Services, DENR gl

EPRMP Environmental Performance Report and BREE /N T o —~ o AREELOE
Management Plan i}

GARE]

ESSO Environmental and Social Services Office  BRE & FH5 T

EU European Union RN IHEA

FCSEC Flood Mitigation and Sabo Engineering TR/KIb Bl o 2 —
Center

FFWS Flood Forecasting and Warning System UK TEH S 2T L

FMB, DENR Forest Management Bureau, DENR (BREERINENE) HRRE PR

FMC Flood Mitigation Committee N S A = B

FMS, DENR Forest Management Service, DENR (BREERINEVE) ARARE BEED

F/IR Final Report Ty AT LR— K

FRIMP-CDOR  The Preparatory Survey for Flood Control 7 ¢ U B [E#K Y 2 7 B FE
Risk Management Project for Cagayande ¥ > « 7 - A v)ll) YA
Oro River

FIS Feasibility Study 74—V T A

GDP Gross Domestic Products [E PR AR

GOJ Government of Japan H AR [E B

GOP Government of the Philippines 7 4 U B EHBUF

GRDP Gross Regional Domestic Products HB N AR A PE

GSIS Government Service Insurance System N BRI ER

HUDCC Housing and Urban Development (T BHIE B e
Coordinating Council

ICC Indigenous Cultural Community Stk BRI FIR

ICC Investment Coordination Committee wERELZE S

ICS Incident Command System AVVT VR IRV A R TR

T

IDP Internally Displaced Person [E] P B

IEC Information, Education and T - BB - IESET)
Communication

IEE Initial Environmental Examination WA BR B 5 G EA

IEEC Initial Environmental Examination WIMIBREE BT = > 7 U A b
Checklist

IEER Initial Environmental Examination Report ) B 5% 52 B3 i 15 3

INREM Integrated Natural Resources and TLAEH) B AN E IR BR B P 2
Environmental Management

IPs Indigenous peoples DI RN

I/P Implementation Program ESy/ ]

IRBMDMP Integrated River Basin Managementand ~ #t-4 AOTRT) 1 e a8 R BR S A (A 1)
Development Master Plan

IRR Implementing Rules and Regulations FEh B

IT/R Interim Report AT YL LAR—R

IUCN International Union for Conservation of [EIBR B SRR A
Nature and Natural Resources

JICA Japan International Cooperation Agency [ B i S A A

JIS Japanese Industrial Standards H AR T 38Uk

LCP League of Cities of the Philippines 74U e m)TER

LDRRMF Local Disaster Risk Reduction and 7 SKE Y A 7B - E LA
Management Fund

LGU Local Government Unit Hit 7 A FEHIAR

LIAC Local-Inter Agency Committee 158 T M e

LIDAR Light Detection and Ranging L—W =Yz X D &l
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LMP League of Municipalities of the Philippines 7 ¢ U &> BT J7H

LNB Liga Ng mga Barangay T4 VNG I A TER

LP Laser Profile L—HY— - Furzy AL

LPP League of Provinces of the Philippines 74V BN

MCL Maximum Contamination Level e KI5 G B e s

MBDA Macahalar Bay Development Alliance Macajalar 2 Bf % [

MDRRMC Municipal Disaster Risk Reduction MTSE U 2 7 8 - B BREass
Management Council

MENRO Municipal Environment and Natural HTBR 55 B SR I 5%
Resources Office

MFCDP Major Flood Control and Drainage Project == S5k 7k il 8 « PEK 268 B 5

MinDA Mindanao Development Authority L UH T ABRIT

MLLW Mean Lower Low Water S BAEAR

MLLWL Mean Lowest Low Water Level B FARARIA

MMC McKeough Marine Center Mckeough ¥t o % —

MOA Memorandum Of Agreement e E

M/P Master Plan VAL =TT

MPDO Municipal Planning and Development HT 51 122 BR 36 S5 i
Office

MSL Mean Sea Level SEEJEARAL

MTSAT Multi-functional Transport Satellite % H 2

MWSS Metropolitan Waterworks and Sewerage ~ ~ =7 E#LE L F/AKEAH
System

NAMRIA National Mapping and Resources ] - P
Information Authority

NAPC-VDC National Anti-Poverty Commission- EZFARKI R E B - K FEWEKES
Victims of Disasters and Calamities

NCIP National Commission on Indigenous EZRAEERKELZES
Peoples

NCRFW National Commission on the Role of 74 ) et oREeEEES
FilipinoWomen

NDCC National Disaster Coordinating Council ES KR EREZES

NDRRMC National Disaster Risk Reduction and EZRKEY 278 - BHEgEs
Management Council

NDRRMF National Disaster Risk Reduction and EFRKEY X7 @B - e
Management Fund

NEDA National Economic Development Agency  [ElZZ# BH 38T

NFMO National Flood Mitigation Office E F UKL

NGA National Government Agencies BURFRE RS

NGO Non-Government Organizations FEBURHHE A%

NGP National Greening Program EZFkb 7 v 72 A

NHA National Housing Authority EZEFEET

NIA National Irrigation Administration EZ R T

NIPAS National Integrated Protected Areas System [E|S7#E {5 P il s il fE 15

NOAA National Oceanic and Atmospheric 7 AV TWEERKR
Administration - Satellites

NOAH Nationwide Operational Assessment of T4 VB UREREER U
Hazards 7k

NPC National Power Corporation EZRE )t

NSCB National Statistical Coordinating Board 74 VU EFHEHRELZES

NSO National Statistics Office EZHtat )R

NWRB National Water Resources Board EFKEREER

NWRMO National Water Resources Management EF KGR HE 5 i
Office

oCD Office of Civil Defense 1 EBh % R

0&M Operation and Maintenance & HERF

OPAPP Office of the Presidential Adviser on Peace 137" 1 & & Kt aEE R
Process
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AL

of
I

PAGASA Philippine Atmospheric, Geophysicaland 7 « U & %G KT
Astronomical Services Administration

PAWCZMO Protection Area, Wildlife and Coastal Zone — (BREERINEIRA) PRAEX - BpA/E
Management Office, DENR Yy - i His A B R

PCG Philippine Coast Guard 7 4 U Vi B

PD Presidential Decree RACHET

PDO Planning and Development Office a1 1 B 2 FE S P

PDRRMC Provincial Disaster Rick Reduction INSEE Y 2 7880 - E R RS
Management Council

PEISS Philippine Environmental Impact Statement 7 ¢ U &' BRER R o AT L
System

PENRO, DENR Provincial Environment and Natural (BREERINEPRAG) MIBR B RIRNE R
Resources Office, DENR J&

PEPRMP Programmatic Environmental Performance #& 7 v 27 7 AIZi#IL S5 BREE
Report and Management Plan NT F—= s AREER JOEE

G

PFS Prefeasibility Study T 74—V YT g

PhilHealth Philippine Health Insurance Corporation 7 4 VU EREORBR AL

PIA Philippine Information Agency 7 4 U EAEERE

PM Particular Matter KORE

PMO Project Management Office ASRVES/AN - $:ik 30 T3

PNP Philippine National Police 74 ) B UEZESE

PNRC Philippine National Red Cross 7 4 U BT

PP Presidential Proclamation KIHHE S

PPA Philippine Ports Authority 74 U B PRIET

PPP Public-Private Partnership BFERA—=F =27

PRC Philippine Red Cross 7 4 U B URTEA

RA Republic Act CFn[EE

RAP Resettlement Action Plan B TE) T

RBCO River Basin Control Office o) 1k B 5 Pl

RBO River Basin Organization {0 e daohds B

RDC Regional Development Council BEIGR RS =S

RDRRMC Regional Disaster Reduction Management Mg S5 U 2 7 #83e - B HRTHS
Council

RED Regional Executive Director BARE

RES Payment of Environmental Services BRiE— B AA~DSHAN

RR Rainfall-Runoff e R e £

ROW Right of Way FEIT TR FH

SALT Sloping Agricultural Land Technology B} M R S

SEA Strategic Environmental Assessment BRI 7 & A A 2 |k

SPT Standard Penetration Test PREE AR

SRLSF Safer River, Life Saver Foundation YA T 7=V =TT A /=

i)

SRTM Shuttle Radar Topography Mission AR—RA Ty NVHITET — %

SSS Social Security System RS AT & (LA

TA Technical Assistance Hetlrtn /1

TAC Technical Advisory Committee AP T eI~k

TOR Terms of Reference B o (A

TS Tropical Storm B 2B

TSP Total Suspended Particulates SRR ARSI N /LY

TSS Total Suspended Solids Ve &

TUREDECO  Turbines Resource and Development Turbines & BT =11
Corporation

TWG Technical Working Group TR T —=F T T —T

ULAP Union of Local Authorities of the 74 UG TE S
Philippines

UNDP UN Development Program [EE BH JE & 1

WL Water Level IRAVE
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Extent Volume
km? square-kilometer (1.0 km x 1.0 km) m’ cubic-meter
ha hectare (100 m x 100 m) | litter
Length Weight
mm millimeter g gram
cm centimeter (10 mm) kg kilogram (1,000 g)
m meter (100 cm) ton metric ton (1,000 kg)
km kilometer (1,000 m) mg milligram (10'3 9)
ug microgram (10°° g)
Currency Time
Uss$ United State Dollars sec second
PHP Philippine Pesos min minute (60 sec.)
hr hour (60 min.)
yr year
Ma Mega annum (106 years)
Temperature Others
°C Degree Celsius dB (A) decibel
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74 Ve EREELT THRE] )BUFIEL, 7« U B BRFEETEI(2011~2016 )23
W, BK Y R 7B D T2 8 O R 2 M OB o2 i A v 7 T8 & &
FHiKO—>L LTHIT WD, o, ZOHIEE LT, kY 27 O Hig
21T DA SRRk DO JERY 7R R . AR SR X D FHERCER B T~ O S 2R
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@) 55 AT — 2 X —
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WDz, 2013 4F 11 Al vy 7 « FafiNT, UTFTD X 5|
iz,

A) 7T AKX —
i) 11 A5 H; X7 %4 Balulang, Macasandig and Nazareth, Carmen

ii) 11 H6H; N7 >34 Bonbon, Kausuwagan, /X7 > 71 1,2,6,7,10, 13,
15,17, /X< > 774 Consolacion

ZIZOWT O -
ZhAfE S

() H5[EIAT— 7 KA — 2

5 5 I AT — 0 WL — I, FIS TEICH T SIS, BRI

fl(EIA), 11 A 5~6 HIZBAE SN ERE#HESIC
EOWHRE R ONWT, AV - F - AN T, 2013 48 11
(2B &z,

7 (RAP)H 5

H15H

Pl EoAToEFHIT Appendix-K IZF L H BN TWD,
#131 74V rOEEI18AIFHEER

BOAERBEETY 7 a7

No. | Name of River Basin Region Drainage Area (km?) Annual Runoff
(MCM)
1| Cagayan Cagayan Valley 25,694 53,943
2 | Mindanao Southern Mindanao 23,169 26,899
3| Agusan Northern Mindanao 10,921 27,880
4 | Pampanga Central Luzon 9,759 10,930
5|Agno Central Luzon 5,952 6,654
6|Abra llocos 5,125 12,551
7| Pasig-Laguna Southern Luzon 4,678 7,485
8| Bicol Bicol 3,771 5,102
9| Abulug Cagayan Valley 3,372 7,121
10| Tagum-Libuganon Souther Mindanao 3,064 6,128
11| llog-Hilabangan Western Visayas 1,945 2,474
12 | Panay Western Visayas 1,843 2,344
13| Tagoloan Northern Mindanao 1,704 4,350
14| Agus Southern Mindanao 1,645 918
15| Davao Southeastern Mindanao 1,623 3,246
16 | Cagayan de Oro Northern Mindanao 1,521 3,883
17| Jalaur Western Visayas 1,503 1,912
18 | Buayan-malungun Southeastern Mindanao 1,434 2,870
Source: Principal River Basins of the Philippines-NWRC
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74 ) EEPKY X7 E R R AR
(B HX 5 - Aol Hi1E
# 132 EH 18 FJIIFIRDEAFE T & FEERRIE
River Population in M/P, FIS
Drainage Area Major City (Population ’ Note
No. Name of River Basin Region 9 Length *! ! ty (Pop ) Basin ** Study
(km?) (km) () (person)
Tuguegarao (138,865) .
1 Cagayan Cagayan Valley 25,694 505 Tabuk (103,912) 3,272,777 X Implementaing
2 Mindanao Southern Mindanao 23,169 373|Cotabato (271,786) 4,261,092 under Study
. Butuan (309,709) .
A Northern M 10,921 1,112,14; Implk
3 gusan orthern Mindanao 0,9 350 Bayugan (99,361) ,112,143 mplementaing
Tarlac (318,332)
Cabanatuan (272,676)
Gapan (101,488)
San Jose (129,424) .
4 Pampanga Central Luzon 9,759 260 Mufioz (75,462) 5,776,701 X Implementaing
San Fernando (285,912)
Angeles (326,336)
Mabalacat (215,610)
5 Agno Central Luzon 5,952 206 Tarlac (318,332) 4,085,384 X Implementaing
6 Abra llocos 5,125 181(Vigan (49,747) 209,491|  No Study
NCR:
Quezon (2,761,720)
Taguig (644,473)
Mandaluyong (328,699)
Las Pifias (552,573)
Malabon (353,337)
Marikina (424,150)
Makati (529,039)
Muntinlupa (459,941)
Parafiaque (588,126)
Pasig (669,773)
7 Pasig-Laguna Southern Luzon 4,678 78| Valenzuela (575,356) 13,605,650 X Implementaing
Caloocan (1,489,040)
Navotas (249,131)
Pasay (392,869)
San Juan (121,430)
Rizal Province:
Antipolo (677,741)
Laguna Province:
Sta. Rosa (284,670)
Calamba (389,377)
Cabuyao (248,436)
Bifian (283,396)
. . Naga (174,931) .
8 Bicol Bicol 3,771 136 Iriga (105,919) 3,101,296 X Implementaing
9 Abulug Cagayan Valley 3,372 175(No major City 97,129 No Study
10 Tagum-Libuganon Southern Mindanao 3,064 89| Tagum (242,801) 1,324,055 No Study
11 llog-Hilabangan Western Visayas 1,945 178|Bayawan (114,074) 2,136,647 X
12 Panay Western Visayas 1,843 152|Roxas (156,197) 654,156 X
13 Tagoloan Northern Mindanao 1,704 106(Malaybalay (153,085) 1,724,603 X Implementaing
. Marawi (187,106)
14 |Agus Southern Mindanao 1,645 36 lligan (322,821) 1,558,285 No Study
15 Davao Southeastern Mindanao 1,623 150|Davao (1,449,296) 1,905,917| No Study
16  [Cagayan de Oro Northern Mindanao 1,521 90|CDO (602,088) 1,522,142 X
17 Jalaur Western Visayas 1,503 123(Passi (79,663) 1,559,182 No Study
18 Buayan-Malungun Southeastern Mindanao 1,434 64|General Santos (538,086) 1,513,172| No Study
Source: Principal River Basins of the Philippines-NWRC, and Result of interview to FCSEC
*1 This is referred to JICA brochure "Water & Floods, Alook Philippines' and Flood Mitigation Efforts, March 2004".
*2 This is referred to the data book owned by DPWH-FCSEC.
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Climate Pattern: TYPE LIl

Source: PAGASA, DPWH_FCSEC
X221 IUFTFEDOENRN Y —

2.3 HHY Y T - Au)llfiisk & B E

BAROHEATZ N Ty« 7 « A TiNOEEIT R EHTh 5, R TR
FOHEATEHIRDOIF L A SIFHEF DR 20 m HZENLLFTh D, HH 2,927 m O
Kitanglad [L1X Z O#ISic BT b WA TH D, DAY - T « A )IIA)
TR, Bukidnon SN e Kalatungan [LHIZF L, ZINEE D AL S
Talakag. Baungon, Libona &Wo7-MTZEi L, IV I X « AU ZNITAHL
BT HHTY T - Audizfi FLEZObL, K 97 km OFE 2 & ThRAKMIC
Macajalar 127 <,

HAX T - A e )| ORERIT 1,364 km? T, iikod 80%7° Bukidnon JH iz,
OB HITY -7 - Auaril lligan HIZET 5,
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74V EUEEK Y Ry EHEE
(BHY L - F )l

Rt
2%

A 76 km L0 _EIROFIRARLE 1/40 PLE & RIRTH VD . 19km 7225 76 km HiR
ffl% 1/40-1/190, 19 km LV Fiftld 1/190-1/4,000 & #EAELTH 5.

FH 22311 Tumalaong 11X, W HMNS 223 km i ThHH Y - 7 - A u)llic
At L. Bubunawan J111% 18.5 km #iS CEWRT D, 2 X E LD LRSI L
TW5b,

2.4 YK & RE
(1) HokoOFLEK
FHx v T A IRV TR, KEBREEK Y 1916 4, 1957 4, 1992 4F,
1998 4, 2009 A LI LERiEkS AT 5, 2011 4 & 2012 4F0D 2 4F[] Tl
U R T eOmEKIZE ST, BT T A TNORKESBNIRAK L,
S DARBEDIL, A > 7 T ~OYHE LAk - REEBIC PSR LT, 7
X o7 « Aa)lEk T4 Lo BEBOK L ERER AR 2411CF & DT,
K241 AHYY T - A a)lFRROEERK L HETDHE
Daily Maximum Estimated
Rainfall Affected Families
Year/Month Deaths . Damage Source
(mm/day) /Persons in CDO Million PhP
(Lumbia Station)
1916 n/a n/a n/a n/a
n/a
January 1957 (Storm 01W) n/a n/a n/a
84.2 -
March 1982 (Tropical Depression 30 g?zoég Aj‘ammes, 14.9 OCD
Akang) ,564 persons
g
129.3 .
August 1998 | (Heavy Rain and cold 5 fg%fmm“' 653 ocD
front) ,467 persons
237.1 34 959 families NDCC,SITREP
November 2009 | (Tropical Depression 3 17’4 839 ersoné n/a No.6 26 Nov.
Urduja) 039 2009
- NDRRMC,
December 2011 180.9 1,268¢ | 38,236 families, 1689¢  |SITREP No.47
(TS Sendong) 342,400 persons 26 Jan. 2012
- NDRRMC/
78.1 14,246 families, @ :
December 2012 (TY Pablo) 7 55,188 persons 2,150 gEISTIIDQeEP201N20.38
Note: (1.excluding the number of missing persons (2. Data in Region 10
Hi i JICA GRS
(2 T FrEkiz X 2872011 4F 12 H 16 H~17 H)
T Rk, BEERKZ 7 203K TH Y | Bl 50 SR O KK
Tholz, bW ENKE ) - X 1T, Balulang(Z /). Macasandig(Cala-Cala)(45
). Carmen(/£ /%), Isla de Oro Hi[X 33 1 O Isla Delta #1[X (45 /%) T, Z# 6 DOHIX
TR A ELE L, @AKBICEA TOWIZEEESCHZEEZ M LK L, Km0 -
AN EZ G EEZ L,
T RAPOKOREE LT, BROETZERIT & 01O KRALAFERF# TR
ERUE D & E RSB A FGET 5 & 5 220 & 7 0 ARORE DR L
AAR T E RS 2-4 201443 A

BB A © 2 —F 3 3 F A 82 =




74U EUEOK Y A2 Y B
(DAY - F - A )R i 2

it

ZENRHTFbND, —FHT, #HEICE T 2RKIEHH THY, 74V B
DAL D FEHANN OFEFIEE OILE 251 S 29 L 5 REMIC O 5 BAKHE & 1T
BIRDFEO LD TH T,

Highest Flood-mark at the Sendong Flood
(Dec. 16-17, 2011)

™

Flood-marks
(at the Sendong Flood)

Flood-marks
(at the Sendong Flood)

Photo (1/2) at Left Bank: Sta.5+570 Photo (2/2) Left Bank: Sta.5+570
it JICA SR

241 PKEBF (& Sta.5+570)
BERRRE = O R SAE TR O 4 #ig T - 72,
K 242 BIREROHKMEET

No. BEWOEATS AR X [
1 |WaAEFEDY—T 4 —/b Kauswagan - Puntod #& (&%) Sta.0+179.62 to Sta.0+630
(L=450m)
2 | TITExRE(fE ) DT Ysalina ¥ DT Ny F @ | |Stad+170  to  Sta.4+300
it (L=130m)
3 |#e B OMERIME (R T | Ysalina 15 / CDO K| #i#4 @ | Sta.4+168.64 to Sta.4+181.79
1R i B ) (L=13m)
4 |THiT4ERTO GoldenMile F312 | Ysalina 46 DA 7 T (F +) Sta.4+078.58 to Sta.4+168.64
X ORI H#EE (L=90m)

Hidl: JICA FZE M
(3) BHEVIT E(2012 4 12 A 4 H)IZ L B BUKIEHE & BEE OB R O 3

20124512 A 4 B, BEARTeNI v AT A BICEELZOB A T o A
DA EE L, fNE 2011 E D v R UEKISHED CHEOKIBEREIC RN,

ICAFRERIZ, HHY > - F « Ar)ilE X OFIROUAR T LM 5 LT, A
WARBMIERIC22 2 LHW L, FEROEEICHTR L, YokzoBH, frouk
AL S X ORI 72 & OFi 2 F2hi L7, RIK(K 2.4.2)i%, BE/<7 =
(2012 4 12 ) & BV AR > K (2011 4F 12 A)OPoKILE 4 i L= b o
ThD, B TOMEERYHAEND, A7 ki X 50T, £ ook
FFOILEINICIN E > TWD Z R Iz, F2, F2Ia2=T 4 —lZBW
THEENT 2T 5 TR 70 & O RYER A 2R L, Afisdkie &
DFERIeBEITHAE Lo T2,
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Source:
City Planning and Development Office of Cagayan de Oro City

2009 Flood

Sendong (Dec. 2011)

Pablo (Dec. 2012)

Flood Prone Area (Affected Area by 2009, Sendong and Pablo Floods)

Source: CPDO (2013)
K242 AH¥XY T - AudiOPKILER & Bk EBIR

AR TR S 2-6 2014 4E 3 A
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74 YV ECEKY R 7B A&
(IHY Y« F - o a )T

2.5 BEAE DBEA R R
(1) BEEDOUEAH R DR
FADG 12 km B3 X OB I EY) O X & BREZUL TRRO LB Th D,
1) Pk X O E

B
N IOF
It T

- 2B 1,638 m
- RER 569 m
- PbkBERE 370 m
- ayZ7U—FRMK  400m
2) ETHHEK(FEE): 17 & AT
3) HHH 5 f& AT

(2) BHEOUACHR DR (T > R 37 m ok A1)

Yo Rodkowséss, DPWH 1%, AT O X TS AEEY 018 10 T3 42
T bH, DPWH T FEEOEIBTHEICNZ T, L FOFHEZFEET THDH, ZDF
Hix, mMRB#ROCD)DE v Rk KoK EEIH PR GIRHB I TV S,

251 {W)IHEEHORMEBEE

No. WEN DS (VA X A
1 | RAFOWREREIR T | 4542 500 m
A Sta.0+000.00 to Sta.0+500.00
2 (W&t ROk P I | A 200m
T.(200m) Ysalina 1%~Kagay-an 1o X fif Sta.4+059.57 to Sta.4+251.69
3 | #% Lii—Kagay An fBRE O | A E 150 m
4 /77 )+ 1.(200m) Ysalina f&~Kagay-an 1 X fi] Sta.4+168.64 to Sta.4+318.78
(i)

Hi L JICA S
# 252 BINMOW)IEEHORAEHEE B - BHE )

No. WEMOZ AT (AN X [H
1 5[ ok i 1~ Puntod- Kauswagan 1§ [X |1,357.8m
f] Sta.0+500.00 to Sta.1+357.80

2 |WRhARoORFEFERL A 740m

DIEE: W Sta.0+500.00 to Sta.1+240.00
3 |=v 7V — bERmMAREE| A 740m

L oD s Maharika #&~Ysalina & ®X[H Sta.2+733.00 to Sta.3+433.00
4 | hrdxtEo g RER | AR 1,178m

TOERE Ysalina #&~Kagay-an #%® X ft] Sta.3+433.00 to Sta.4+611.00
5 |#& Bifi—Kagay AnfBRIO | AR 421m

HEH#EET OILE Ysalina *%NKagay-an DX [H Sta. 4+318.78 to Sta.4+740.00

HiBt: JICA R
B IR OFEAMIZ BT~ 2 340X, Appendix D (ZF2#7 5,
2.6 RIEDOHN

BEAFE R L OB E T — 2 1T S < WR-(L PR R B L OVEMBRE OB
DT LB THD, REOBHMOFEMIL Appendix J IZFL#HT 5, )

AR TR S 2-7 2014 4E 3 A
MRS BB A v 2 —F 2 g TS H S % a
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74)&/@¢m)xaﬁﬁ$¥
B H YL+ F - )T
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gm

W o
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10 T

(1) WH-LFIREE

SUE: 2011 ARFS JLOF 2013 ARICHIE L7 NO, 38 LU SO, i £ 1L DENR %% DAO
N0.2000-81 [IZBWTHEL T\ 5 ﬂ%%ﬁ%ﬁﬁbfv%mi%ﬁWmmi%Eﬁ
ZHEBEL TSI NG, AV - F « FulildhBOWELZZ T TS LI
fliEi s,

BEH%: 2011 FFB KL OV 2013 4FE DA AT v o7« A JINR W CRIE L7 BEE L,
Koy DT —H )3 Pre5|dent|al Decree (PD) No. 984 |/~ BREAMEE 2 2 TV 5
e, ATy T AumTIEHESAENEL TS EFHMEE LD,

FIDKE: 2013 EICER L2 H Yo« F - A a)lloKERERFIZ, TDS, K
%ﬁﬁﬁﬁ~&w%i@§%@%%%ﬁmom&%mﬂLﬁméhfwéﬁﬁ
EREEZmE L TCWD, £, EREORGEIESRRHIE, DENR IZ X 5 2011 4
DOREFRER L —FHLTWD, LLENS, BHY - F « Fa)IlXEEED KEH
BELOTDS DL ZFT TWHAIIITHD LMD,

] IJEE : TCLP 7B (Toxicity Characteristics Leaching Procedure Test) D& (2 L 2
L. AHYy T A )| OEERICEIT A ESREOREIX, ND (R,
DAO No. 2004-36 |ZHLE S 12 fefRBEHEY O HAEE 2 KIEIZ FEIHE & 72> T
50:@%%u\Hs%ﬁamﬂﬁﬁmwibkﬁ%k—ﬁbfwé

ZZi: 2013 AEHIE DEK A BmEFREERICLIVE, A Y T - AurdHio D
%%ﬂ"ﬁéﬁ%#%fvaW@mWi¢&fﬁ%@%vﬁwkﬁﬁéﬂéo
HHY L o F - FaJ|OFNZZBIZ OV TIE, 1 OAHEE TS VA B &5 2

ﬁbﬁ%@@ FNLUN DA CTITHERNRBEETH - T,

HFK: HFAKIZH Y -7 - ArtioEER EAKETHY, AHY T -
7 v Wik jE A (Cagayan de Oro Water District) D /K IR A 2> B K LT\ 5, K
FAIX, R 150~250 m OFEEH Kk EXSRE LTk, B Yy -7 - 4l
IOV OIERHIZ 27 KR E I TV 5,

(2) WS

AR AEORRE., BT « T - A eIV oOfEiET 3 X4 FIZXKD S
Do TNDIEZ DT A - RURCOWBIMEST L~ T n—T - 2ay
AT LA, 2) KA - RBIEROIRGHEAE, BEXOR )T T T —Tar - TR
WAEHHNIT T T —ay - RERATH D, 2013FICHBITLHA XU MY
—iHAIZ LU, Kagayan #&722 5 Pelaez #& ORI O Xk T, 38 F 82 FE D H e
WENT-, EERFIT Ficus B THL0N, YroRKiFaavyEBRETH
STy b %o - HEFRFEIT . Poaceae, Moracea 35 X U8 Palmae J& Th - 7=, 708,
Narra (Pterocarpus indicus)3 & OF Molave (Vitex parviflora)iX & BRI /0E S D,
LrL, ZRHITHRBRE T CTEBT LTV A b TidZe <, RN MTHERE
SNTEETHL EEZLND,

~vTZu—TKRIFATDOv L Ta—TK, Thbb, DAYy T - Aull
T PR O F 7R VT HE 7 L 7=, Bakauan Babae (Rhizopora mucronata), Bakauan

AR TR S 2-8 201443 A
S BRI A 2 —F v a TSt R o
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< 71 )I) e A A H2E

Lalaki (Rhizopora apiculata)is X U Pagatpat (Sonneratia alba)’» S S5~ 7
72—, WM OOEM[ICEITLHRARO~ 7 a—T7 8T, FIT Pagatpat
(Sonneratia alba)737& U % = » »3-F 2: Nipa (Nypa fruiticans), 35 J O 3){A]JII [ +i0

MIAEFT HRIROD~ > 7a—7HRC, I Pagatpat (Sonneratia alba) & /% Tk
@ Nipa (Nypa fruticans) T %,

PEAEEh: 2013 IS HEHE L 7= o B AR LA, At 27 FOFHEEY 0 e
ENi-, ¥H 15 f(55.5%), CHEE 6 ff(22.2%). "HFLXE 5 Fl(18.5%) 33 & OV A=A
1FEB.7%)Th D, 728, IUCNBLOENL v KU 2 K (DAO 2007-01) |Z48# S
TV DREITHER S LTV,

IKAELEY:

ﬁ%ﬁ?y&%y-ﬁﬁbt3ﬂﬁmﬁmf BRE2LFEOMWY 7 Z 7 D3
BEN, ZD NWITERE TH -, BEEE O > b, &b h - =Dt Flagilaria
BTHY 26%% 505, LLF. Navicula )& 13%. SurirellaJ& 11%TH b, 71
=7 NSRS T T 7 b, IR DS A & LT Rk A
RLTWD, AHEREROHREEIIIETITIELS, Wb 57 4 = (HAB)D FHE
PEIT7eneEZE 2 b5,

@%ﬁ?y&%y-ﬁﬁbt3ﬂﬁ’%mf AR T OB T 7 > 7 N b
BEN., FD I BEEN 51%. SHEN 49% T - 7=, HERFED KESy 1%, Rotifers
THH . H3N0%EEHDLELDD HO UM% EEDTWD, £- RIEHWIT 12.3%
Th b,

~ 7y b A fEREET, JEEFHO Pacific sugar limpet (Patelloida saccharina),
pyramid periwinkle (Nodilittoria pyramidalis), shell (Macta luzonica), burrowing box
crab (Callapa spp)33 & U shore crab (Varuna litterata) 7 & CHER STV 5, FERE
Nz #MHD S B, Mactasp. N EAOHETH -7,

£ AL 2 MoV, 6 . 11 RS HER SNz, EgRIE, a7
RN L o T=ToDAF 1 kg (7= /e - 7=, ffEsdfflX, Goatfish (Parupeneus
barberinoides). Bicolor (Slipmouth Leiognathus spp.). Mullet (Mugil cephalus), Mackerel

(Selar boops). Tilapia (Oreochromis sp.)#5 & OF Pigok (Mesopriostes cancellatus) & FEIE
NDWYKMT, B ERDAFENTENL TV D,

BREXIR: rye7 MXIRIZIZ, 740 U EroEsicky, EAR., BARGR
a%l:\ B SRR 5 OPRFE IR E S LTV A kX Ze v,

2.7 HERBREF R
(1) B BiRK
7m/zﬁhﬁﬁi I T« AuTOITEKIBNICAEL TRBY, b
Yoo T Ao BR 12km EFEO Pelaez i £ TOXIKTH 5,
a Y7 MR CIL, BV REN 2 K2 OWIEE X2 19 DR T A 3
MELTWD, ZNHDORTUTAIE, ERICHDIDRVR, ITARUF . H
AR TR S 2-9 2014 4E 3 A
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WA NIV T e ERIZHA~HINNT Y Ty R, aryy o4y, 18,
17, 15, 13, 10, 7. 6, 2. 1, 7Y L ~hV T4 T L HZ N ThD,

2007 RO 10 EXOITER & NOoAR & X 2.7.1 1R,

H{#: NEDA Region X (April 2011)
271 B 10 EXDOITEOR & A 04340 (2007 6 R)

(2) BRI BIRtEo A0

(ONWNEE: )l
HAY T AT, 2000 4E2> 5 2010 4R E TO 10 4E R, THIEEIN
% 2.69% T, AN DNEGHICHN L7z, ZHUERBIEORE L 2.04%,
T HICE D 167% LD EWETH 2, Z ORI, PO,
iy BB O FRIAE B DR 2RO D, A DAL D bOTH D,
% 271 \RT LB, HOMINRET DT o HA - HAA L EAT

AR TR S 2-10 2014 4E 3 A
MRS BB A v 2 —F 2 g TS H S % a
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2R

HA )T TR, EEHEROBFIC L 582 A0S Rz i

Lo ZDO—FH T, fiFLETIIARDORHARBD R RO,

(i) ANREE

K 21LITRT LB HTHLEOANT A~ T NT D DIRFTEE

HIECIE A DB E D MBI T < . 2010 4200 N I (T 100 A/ha 725 400 A

haThs, —F., QHEIZAOBHEML T LA TIx, NDEEIIRE

BEWEEFTH D,

F27.1 BREMG BIsEOAD & AOHEM
Land Area(ha) Population under Average Annual Pop_ulation
under Jurisdiction Growth Rate Density(2010)
Jurisdiction** (%) (Person / Hectare)
Yr.2000*" | Yr.2010*°

Cagayan de Oro City 56,966.62| 461,877| 602,088 2.69 10.6
Barangay Bonbon 116.28 7,983 9,195 1.42 79.1
Barangay Kauswagan 512.53 28,761 34,541 1.85 67.4
Barangay Carmen 956.65 47,188 67,583 3.66 70.6
Barangay Balulang 880.25 20,894 32,531 453 37.0
Barangay Macabalan 45.15 18,875 20,303 0.73 449.7
Barangay Puntod 164.90 15,615 18,399 1.65 111.6
Barangay Consolacion 49.45 8,786 9,919 1.22 200.6
Barangay 18 (Poblacion) 4,72 1,762 1,496 -1.62 316.9
Barangay 17 (Poblacion) 7.70 2,327 2,342 0.06 304.2
Barangay 15 (Poblacion) 9.79 2,029 2,966 3.87 303.0
Barangay 13 (Poblacion) 8.73 2,375 2,330 -0.19 266.9
Barangay 10 (Poblacion) 4.79 928 616 -4.02 128.6
Barangay 7 (Poblacion) 5.98 603 542 -1.06 90.6
Barangay 6 (Poblacion) 4.32 782 212 -12.24 49.1
Barangay 2 (Poblacion) 3.67 188 84 -7.74 22.9
Barangay 1 (Poblacion) 10.60 534 453 -1.63 42.7
Barangay Nazareth 68.30 10,731 10,658 -0.07 156.0
Barangay Macasandig 397.58 17,691 23,310 2.80 58.6
Barangay Indahag 1,405.39 2,723 6,235 8.64 4.4

Sources:

* 1 Census of Population and Housing 2000 (NSO)
* 2 Census of Population and Housing 2010 (NSO)

©)

MR R DL

HIAX T Auhin, WIROHEGEEY S Z —B L U@ T & L TR
TV IER v & A Hulk o Ml dt SR FRTUILL T O L B0 TH D,

() EEHURAL SRR
b & A il LSRR (IR, A D, #I51TE. GRDP)DHE
HFIIWED LB TH D,
AR TR S 2-11 2014 4E 3 A
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(DAY - T - a)l)HEfETE 52
K272 FERHBHSBEFEEOHE
Description of Status
Land Area (ha) ** 2,018,618

Regional Population (2007 **/ 2010 | 4,297,323 (2010)
*2

) 3,952,437 (2007)

The total population of the Region as of 2010 reached 4.297
million. It increased by 344 thousand over the figure in the 2007
Census, at an average annual population growth rate of 2.83%.

No. of Households (2007) ** 805,530 (2007)

Average Household Size (2007) ** | 4.90

Population Density 1.96/ha

Annual Population Growth Rate 283

(2007-2010) '

No. of Provinces (2007) ** 5

No. of Cities (2007) ** 9

No. of Municipalities (2007) ** 84

No. of Barangays (2007) ** 2,022

Gross Regional Domestic Products | 73.2 Billion Peso (2009)

or GRDP (2004-2009) ** 56.0 Billion Peso (2004)

GRDP of the Region as of 2009 is 73 billion peso, which increased
by 17 billion peso over the 2004 figure, at an average annual
growth rate of 5.40%.

Comparing the annual growth rate with other regions, the GRDP of
the Region in 2009 (5.5%) is higher than the GDP of the country
(4.45%) and the highest in Mindanao. The GRDP in the other
regions are: Region IX, 5.02%; Region Xl, 4.84%; Region XIlI,
4.31%; Caraga, 4.82%; and in ARMM, 3.44%. Furthermore, the
GRDP of the Region is higher than rest of the country as well
(4.35%).

Sources:

* 1 Census of Population and Housing 2010 (NSO)

* 2 Northern Mindanao Regional Social and Economic Trend 2011 (NSCB)
* 2 phjlippine Standard Geographic Code (NSCB)

* 4 Northern Mindanao Regional Development Plan 2011-2016 (NEDA)

(i)

T 7 & — Rl A SRR IR L

I T Ao TR 7 2 =R O EIRIIL. NEDA ©dh v &
25 BHFE EH M (2011-2016) 12 LD &, AITDO L I IZHED D Z LN TE D,

¥ 7 7 — (R LN A e):

¥ty 2 —x, b oA Ao B KEICEH S L TWA Y —T o
V7 ek B —Td D, 2008 4D GRDP R EHRN 4.2%, F£7- 2004 EDREE
FN 44%TH Y, FROFFEICRT S T¥ Y 7 ¥ — Ol (3.1%/2.0%)
B —t 2t 7 ¥ —DEF(1.7%/6.3%) 2L X TEVMEZ R LTV 5,
TEBIOY—ERAEZ Z—:

b o F Ak, ks F—IcBI B AEEESHES N OUE LRI, &
MR REL TR E LTEREND, L0 —be AT ELRR LI E LR
FEAD, B RFREEROWEN I H D, TELI— R8s F—It
(2. GRDP 2SR 72K A #Epk L7z, T¥t 7 #— Tk, 2004 D 2.0%
3 2007 4ED 8.6%, F-V—t A7 ¥ —Tik, FHMICE T 6.3%0 5
8.1%~& GRDP D ERMN EN->TWnb, /-, R ToEEY s 4 —D
I, 2004 45T 4.4%, 2007 £ T 6.3% CTH - 7=,

AR TR S 2-12 2014 4E 3 A
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it

FERA LT TR H—:

- ZZ3: 2009 FERE AT I 1T 2 KRB FEAE 135K 22,000 km T 5, B BEHE O N
D 8NNEETHY, 2D 1NN KREETH D, F7o, FED D 82%H H
FETHY, ZD 88NN KEETH D, REFEEROIEN, I IR -
FVZZAMNETHR R N THD, £, 201340 6 AIZIXT7 ¥
T W EBREENE LB L, AL A AR T 5 2N O
FUIXHET D 72010, HUBIZE @O NT 228 L THEEL T\ 5,

- BB B X T A HUROIERERIT, B LI ERT D7D,
2004 £ 92%7)> 5 2009 4ED 75. 7%~ & . 16.3%EA Lz, b3 v &) 4
Hk DIEIN L T D RRFIEEN L, R D WEIC L D RBGEDRE
FHIETH D,

- (E HEARTEEERIRAY & 0 £ S S 4L, 2005 2D 2009 4R E T O HH]
WZH—E R Y 7R B%IERK L TR TS, Z0O—FT, BF R~
PRI IR TEIR S, BRDUENMETH D,

et s 72—

- @R AL v F A HUIR O RREETIRILIE (2004 E)2 D 2009 FFE TOEE 5
FRNCBWT, JA L OREFBEFEIEAS, 2010 40 HEEIC Kk LT P& Mm%
RLTWD, EEREIZRT 5 2009 4R35 1) 5 FEEEF L 082010 40
HEMIZLLTO LB TH 5, (2)1,000 A4 0 o H A (2009 4 D EEE
23 22.03/2010 A= B AEE A 21.17), (b)10 7 ANAEVRHZAE Y © O FEIR L
(FEBEIEAY 94/ HAEAE S 57), 1,000 AZEVEHIZE 2 0 o> FLYEAE 10 3. (SRR 3
7.20/ BFEMES 7.17) TH D,

- HF: AL X T A O RN 2 R TR IR VEICE E - TR Y,
2009 - TIL 93.9% TH D, Ziuidk, EEMED 95.9% 8 U IKVME L 72> T
W5, dbI XA RIS T D h R BLE O FRREE (R AR, R,
TR, BRER)NT, & THEEIZELR)» T,

- ZIN: 2009 BT B v F T A M O FE DOE IR (32.8%) 1%, £E
E(20.9%) LV EVMETH 5, £z, b X F AN IT 58
WH, VIR AU ZIUIN(26.3%) %2 RV T, #illko b o X v @
ETHDH(T XK M 33.0%, HIXIN364%, 7547« T
JN 39.0%, ¥ IR« AF T H LN 36.9%),

AR TR S 2-13 2014 4E 3 A
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(B HYy T - A u))HEHERE H3E
FHIE HAERAE

3.1 B« 7T —4 - HEZOINE

3.2

3.21

FEEZMHD D ETHEL R HEH - T — R FREEL FreOA 08 CINE L
720 &2 DUNET — %% 0D ) A T Data Book (Z48# L 7=,

[1.1] BOKEHER - FIREERICBID 255 - BRI - FRk
[1.2] HAKEEE - m% BIZRE D 5 OB - PRAEH
[2.1] BRHI7RIE®R - T - FIhT — 4

[2.2] &R 5 - KILHES

[2.3] &g T—% - EiR

[2.4] KET—F - I§H

[3.1] BERRA > 7 T Mgk

[3.2] BEAF DU/KAEFN TR

[4.1] BKkgkE - B

[4.2] WIHEEOER 72 E DA 7 T sk g =R
[5.1] 7« U BRI HEREERE LS - A

[6.2] FHEHIBEL OBRERPL(E RFE, (LT EWTF)
[5.3] =Rz

[6.1] Jiti T3+ <"FE R B9 2 BUF BRI E4H

[6.2] = DAt B R 2T 0 Bk o FEvE

[6.3] Wil

[7.1] Huq, ) EFHR

[8.1] f4BhBERA oD SR 1% i

H - W&
HEFE - 00 S O A
(1) WEBOHKEHEHE

HFE - 3AT) 1R R Kﬁﬁ@%%%ﬂ&@éfwﬂ EARLLEZY v KT —4
BLOAHY 7 - A a)llo s 12 km K OREEEH R ) OB %
E%&LT\Tﬁ@ﬂ%@%ﬁﬁ&ﬂm@iﬁﬁ%%mbto@%\”ka@%
EllEE, L=V —5Hll AT A>T T2 7,

1) HoE fifize L — - — &

2) HUEHIE: TUHNERGEERES X O VY 7 4 b T — ZAERK

3) iAlJII T]) L HOERE TR 2

(2) RS

1)  HOBH S R 1/1,000): T OAHIE 9 40 km?
2) HUEHIE(HE RS R 1/10,000): FRIE AR %9 1,500 km?

AR TR S 3-1 201443 A
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3) I
(3) fERENE

I E 22539 12 km D X [H]

ERED 1) 6 J)OHHEFETIZ, TNEN FROEEEIT T,

1) MZEL— &
(i) FHHETE
(i) GPS AHER D E
(i) A L S O
(iv) FH

V) =Z&IEEHlT =2 AV T T —Z AR

Vi) 770 RF—ZER
(vii) 7'V v R7—Z{ERk
(vili) @ T — Z AERk
(i) 22 =

(x) X1k

2) TUXNENGEBEBLOANY 74 T — 2R

(i) R
(i) AN 75 bT—HERL
3)  IAIJIFERR T
(i) RNoF~v—7DORE
(i) KUER SO
(i) FROCVBRI A, T £
(iv) BT &
(v) s
(4) 1EEOHHAR
1) RO
(i) MiELr—H—HlED:
bR BT
@iy 7V RT—FDA v =
(iii)y Ay 7 4 b OHL fiEG
(iv) A7) 1R D Wi -
(v) Zevh =AREGEMEZE):
2)  HfirEuE

2.0mx2.0m %4729 1 5Ll E

2m

50 cm

500 m fEIZBLE - 5 BRI R Z Nz 5
GCP HraFAE (R 7= 0.5 m LAY

- EbzEE MEEBIRROYMERI(FRL 20 47 3 A 31 H [E A28 &R

413 7))

H AR e Rt 3-2
S BRI A 2 —F v a TSt R o
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3.22 EEES O

74 VEVEOES VAT LT RS E] AR Th D720, HEREDILYE
BEERAZRETHEOIC, WAy -7 - AuadilcBid 2 LS 2 dHd Lz,

==
=
i
==X

1) ~ 28T WD TG
X T - A tiOEREERE Ch L~ W7 L EORIT — 2 (& 3.210)%
SHT LTz,
1) BT — X O
NAMRIA 75 2007 4~2012 450 51 7 H 4y DBRE T — % L LT,
2) BT — & X0 A E A < Tk
NAMRIA 73"Tidal Analysis and Prediction Software of Flinders University,
Australia” Z £ L CTHENT L T D Z & 2R L=, ZAuE, S i
DR FELFR L FETH D,
143 AL F= X F /n
2.4 H YT E=Xe/n
3.3 A AL M=F+E / 2
4. B H SRR M =2 M [ n
(f= WAL, e= TN, n= EEX)
£ 321 VHINT U EORET —F

i NAMRIA
3) AT PEONEMEE(MSL) (K 3.2.2 /)
(@) ~ANT L HEONE +2.49m
(AT BLIIAE D 0 m 7> & ) = £ TO R X)
(b) TGBM DiZE: 47553 m
(R B (BREE )0 m 205 TGBM D28 £ TOE X)
(©) “TEIMEE E A D TGBM D2 E TOm &: 2.2653 m
AR T ERASHT 3-3 201443 A
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w TF

i JICA FRAEH

3.2.1 Macajalar ¥ oS543 i

(2) HHYY T - AN OKLESDORGE
1) KIESOTA - KEE

AFHEOHIZREIZH VT2, NAMRIA O~ B /37 O KA S TGBMGHINL AT A
)& BM5, BEXOA A Y - 7 - Aadiok#EL MSE-100 & MSE-110 (220
CHERPEEZE L7-, SREOREEIL, £3220L80Y ThHD,

#322 BHYY T « FuTTNOKERD SBEIERER

Surveyed by Surveyed by Survey | Difference between
Station Name NAMRIA Team (i) and (ii), Remarks
Elevation(m) Elevation(m) (m)
(i) (i) (iii) = (i) - (i)
TGBM(NAMRIA) 2.265 2.265 0.000 (1)
BM 5(NAMRIA) 2.068 2.106 0.038 (1)
MSE 100 4.871 4.728 -0.143 (2)
MSE 110 5.762 5.623 -0.139 (2)
Remarks:

(1) Elevation from MSL of Macabalan Wharf of Cagayan de Oro City Tide Gauge Station; Surveyed by the
Hydrography Department, NAMRIA

(2) Elevation from MSL of Surigao City Tide Gauge Station; Surveyed by the Mapping and Geodesy
Department, NAMRIA

High: JICA SRR

2) KA S DR

7 3.2.2 D()IZR S A7z K HE S MSE-100 & MSE-110 (NAMRIA O Certification (2
SHENT MSL 22 MR)DE &3, NAMRIA O#X « JIHEIC L0 . XU T AE
OF¥JHEE O S HRE - HHEINTZERE TH D, —F. NAMRIA O~ 135
CHROKAES TGBMEHNL AT ) & BM-5 (L, AV - F - Fuadivh T
PO SR OF S LHE - BH LUZES TH D, WiEEOZEIL, SRiilED

AR TR S 3-4

2014 423 A
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74U EPK Y R B
(DAY - F - A )R 43

3.2.3

WERL0.14m ThoTr,

3)  HIEFE O IEYERE S

PLEOFRENS ., ZOREREIZI I 2 MRS IX, 2011 4EI2 7LE S vz TGBM
OIESESZHWAZ L L LT, L2 L. TGBM 1 2011 FELLRI2 B FE L TEH Y L 2011
HELIFTO TGBM D & (TGBM-2007 LS ivsd b D)L, BIED TGBM & (F 872
HILIEBEEET D,

AT

HOGBI B3I WL%E L — — RN X 2 BT RS 0 MU O AR TAR DTS & |
7S AT IR T b o TR DN B RIS & 5 BUROREE D LOTH D,

(1) BEEEONE &
1) ARG H

frze L —Y—HIE1T, AFHEICRIT UK RRA ., I - mbBh B A A
BT — 2 285 2 2 BE LT, A Yy - 7 - Aullliilaeiko
1,500 km? &5 0> 1/10,000 HIET— & & B H ¥ - 5 - Fu)if O s BRI
14 km X[ 7 40 km? % J1 /X—9"2% 1/1,000 AV Y ~ v T EAERLT D 7212 FielE¥
% FihE LTz,

(i) #ER 1/10,000, “Em#iEME 2 m OF X LVHIBRK OERL ; et S#ibH i,
DAY T« FullfReik L 200K 1,500 km® TH 5,

(i) #&/R 1/10,000, L&A 2m OA LY~ o T OVERL ; et SB&PHIL, B
Ax o F « Fulllftlaeik L 2o E 0K 1,500 km? TH 5,

(i) #ER 1/1,000, @O 1 m ALY~y 7OER ) JS&EPHIL. b
X T« A I A5 _EEK 14 km KOV EL DO#) 40 km?
Tbh o,

TRAFEPH 2 X 3.2.2 IR~ T,

AR TR S 3-5 2014 4E 3 A
MRS BB A v 2 —F 2 g TS H S % a
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A-A—S

(B Y -

o o 1) Ef R

Hidi: NAMRIA, F/S2011

2)

)
1)

4322 HifRI KSR 1/1,000 3 & UF 1/10,000)
HiFE I D VERK
(i) 1/1,000 HiZX

1/1,000 = U 7 OMEXIL, ALY T+ b~ v T A A=V TERRT 5, 1ERR
WITEERE AN Y T NRMTE LA,

(i) 1/10,000 HuJE[X

1/10,000 HIEKDOIERLL, [~ v 7T O X A X(EBERR KB O T45)) 12X
DA, 1,500 km?® SN O#LZE L — Y — R OS5 @i A AT 5 ik
WL Z &L LT,

(ili) 1/10,000 =V 7 D% & #%

1/10,000 iﬂgﬂ%ﬂ CHWDEERIE, ML — =D T v R =200
TIN 7 —# (triangulated irregular network — 87— %)%kl L CHBEARK
L7,

T e S

FUCFNT =S LT Ty RF— s

AV FNT =T 42 ) T AR i Z & T, LLFO X ) 7RIS
72770 RT—2 RS T&7, 728, GCP & 74 ¥ —H& THT- SﬁiODmé
I OFEFE 10 cm BUT (FE%(R 74 0.093 m) Tdb - 72,

(i) 1/1,000=Y 7

At e
BUAS T FE: 40.0 km? 40.0 km?
S P 1.7 //m? 2.6 5/m?
AAR T RS 3-6 2014 £ 3 A

BB A © 2 —F 3 3 F A 82 =



74V EUEEK Y Ry EHEE

TSN

(BH Y« F - v ) el 4538
(i) 1/10,000 =V 7
Rl ES T
A5 1,500.0 km? 1,500.0 km?
SRR 0.4 j5/m? 0.6 /5/m?
2) 7 Uv K5—%(DEM)
TG RTF—=EMbE2mMmAyaDl Yy RFE—ZEER LT, AT

MiEZ AV, HBZGIZIE e @RE1T o 7,

3)

TN 7 F b

1500 km> & THOFNLY 7+ M ETE LT,

4)

X

[RERKBIE AL ) THET, MUY, B2 IS L.

()

23T %, (X k1 mm LLE)
(i)

ZAAN
(iii)

ERAR

1/1,000 #JE[X T TiXFERE 1m Ll E, 1/10,000 D413 10 m LA O Hid)

BUHEH A 2 F2h L 7227 oo, SIS K0 FrE &y, BrEITEdE L

M 72U J 0 NG TE 5 K 5. GIS 7 — Z By ik 2 FE i

MR Z BT 5 L TOMPLRIEOBASIEHETR 323 17T LB TH D,
323 HW, BYEOREERRE

BS35b0

BELRVED

(=SS TE S

GEHHE TG TEXHHD
ANFEE, BETHHETE, B CTRE
TE5HHD

BLHFRAE(H XY 251 % LT il
ZRAAAS NP
(Bl: RT T A FRATER)

1/1,000

EES, JEE MR (E, PR, s
mR), (i, B MERE). 2 Ofth(2
G, EEY, 7 T—RE), WL K
IR ki), KERRRE(RAE. Bl
b HE), FEa, AR, la ZERE),
TEEHA A (1 75 X )

BESATEBONSE), SRR, R R (O
Bk, WA, FBEE, < oAl HAKRR),
RGP, O &SGR 5F), B &R (E
BREWER), ZOMEE, LT, EH). K
ERRRDI, AR EMRE T v 7 B,
KPH, HERR). IR (EEE S T), £
HOREDH, TSR - AR (R TELL B0 gy
B, S &R L), RUER

1/10,000

B, @Y, O, EEG, X0
T VER) L KERGIIR ., Brakih), K
S (G, BhIEER, HE), S, A
A (lha ZFEHE), FEHIA (1 7K )

LR 11,000 ENBH4AND H O+
1/1,000 THUE L 72\ H D

R (HRE, BEB, POREER . mAR).
AR, EREE, MERE)

T DAl

X, B, 7 & Ok

A DB S A

i JICA FRAEH

5)
# 3.23 |Zit# L 7= & Huts

A A

3.2.3 1277,

LTIE ESNAF N Y~y TDA A — VK%K

AATERASE

3-7

BB A © 2 —F 3 3 F A 82 =
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h ' E
1/10,000 <= v 7°
Banaba St.
panaba > | &
& = J5)
E 5 E ¢
7 o ‘T &
i g 5 g
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L
PA|g BIUSWIBA
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T4V EEPOK Y A7 B oS
3

==
BAX - F - )R 3%

324  {JIHIE
AR L, KRBT OME G T & 72 D L ]I RERET 245 2 72 14T

27,

(1)  FEAMEE - R

1) 1o

74 UV EVEIZNAMRIA DED D L ZAIZE Y LT OEFEEZHNTN D,
o SETHIEEAR: PTM (Philippines Transverse Mercator)
- A e PR AT MSL (Mean Sea Level)

NRE ORI Z ORFHETIER SN TR Y | 3.2.3 fi(1) TR~/ & & 1%
RI2 D DT, PI7zF—ORIHETHMT 5 -0 iTWF iz 28 L TR

E) ‘/[Z‘gﬁi E)l?) 5 o

TR E LA T O Zefth 0 o0 T %M L 72,
(1) {711 FREmT R 12 km [XfH]
(if) T T AS T 3 38 A (fribE: ~F44) 400 m)
(iii) P ARWTAL R (& 500 m fHf&. MFIZEE 76 A

(2) T HHI O e ol SR
1) AR &
B AEHETE L T BRI (B [X] % %] 3.2.10 (27”9,

- HEREBT BRI OT V4L - T4
W O T P SN - T — X

2)  HEMWTHI &
MEWTX % Data Book (27771,
- WEWTH OT U XL - T —H

- HEWTE O R £ ; 1/10,000. it ; 1/500

3y NUFv—7

500 MALEFBEHOT VX - T—H
- 500 m #it & F SO —EE(H F1X)

Data Book |2 F~—27 O—E &2~

AR TR S 3-9 2014 4E 3 A
MRS BB A v 2 —F 2 g TS H S % a
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B 324 MEBEMTAIRAER(2012 4 12 A)
3.25  FISEFD])I « HFZHI &

(1) HWENE
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B
w TF
It T

HEITIUTICRET B THD,

a) Vi - AKIER R OBE
b) IR IFGER T £
c) HUBHIE & P MIER

(2) FHAHIDH

HOTZRI B, BERBAE IS OREWT s L OV RWHRI B O 2 FEIH 1%, £ 3.24 IR
% TG ET RS GG OALEI &> TED Tz, )R O SR HEHaIH X 3.2.12 |2

RTEBYTHL,
K324 RIEFEHH
Work Item Work Quantities Note

1. Reference Control Points
1.1 | GPS positioning 4 nos.
1.2 | Leveling with Benchmark Installation 13.5 km
2. Profile and Cross-section Survey
2.1 | Drainage Outlets/Creeks (5 sites)

Profile of Drainage Outlet/Creek 5 profiles Total L. =335m

Cross-section of Drainage Outlet/Creek 10 sections Total L.=20m
2.2 | Cross-Sections of Road Dike 5 Sections Total L.=30m
2.3 | Proposed Culverts for Road Raising (1 Location) 3 Sections Total L.=50m
2.4 | River Cross-section Survey, (land based) 24 Sections Total L. = 13,500 m
2.5 | River Cross-section Survey (hydrographic) 24 Sections Total L. =5,100 m
3. Topographic Mapping 4.02 ha in total

Proposed Drainage Outlets/Creeks 0.20 ha (4 sites)

Proposed Culvert Sites 0.35 ha (1 site)

Proposed Floodwall (City Hall & Cathedral) 2.40 ha

Proposed Floodwall (COA) 0.64 ha

Arroyo Creek 0.43 ha
4. Relocation Survey for Geotechnical Investigation Sites 15 points

Hif: JICA SR
AAR T E RS 311 201443 A
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< 71 )I) e A A

3.3

3.3.1

3.3.2

(3) MIEFRARR
1) BRrE

AT OREWHRIE ST, MIP JRA A 7 — DITHEE X7 JE%E &2 (Bench Mark), £3r D
k78— 2 H R0 NAMRIA ARBOKUER & HEHE L U CEE L 7o, 1) 1 RR R £
.13 Data Book [ZEFR X LTV 5

2) HIEHE

HZR &L, RESNTE—R « ZIROKEREM > T, Tred L 9 el « i
Y ORLIESIMERIR R Z R T 5 7212 T o 72,

a)  BERRWIINERL. BERX O LEG08mAY, IR KK, = - &%, 6.
HESCE ., MERR oK 0
b) HUEHEDR—Y I LERLT A My MLE

T B 5 13 Data Book (ZHEEFR S LT\ 5,
HEFE

B

HOEERRAE O BT, 45 1L IR T IR HC 1T 5 i) BRSO 7 A 735 X ORIk
DR, i) iﬂﬁ%i@%ﬂ%%@@%@(%mﬁﬂ“é% T AR

HIEE A7 O SR (MIP 375 2 7 — )

1) A=V A
A=Y U PRATIE X 3.3.1ITRT 8 2 FTIC W T Nl 12 4 A & 50 L 72,

1) FAEFLOHIFL

2) TREALD S OMEHRE
3) HIEUEE AR

4) =ENHBR

(2) TIRM A

FIRM OFRA X, IR OFRE MR & FIREEfFET T — 2 0BE L35 L% H
& L. TRLOMRMEE & AR A (R N akiR) 2 i L 7=,

1)  RMERER

2)  {RIRAS ORLE AT 3 HT

3) TRIT-OME
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(DAY - F - A )R %

w TF

HBL: JICA FAE
X331 HEHREOIMERK

(3) HVEFHAE DR R

1) A=V TREORKE
(iy K=V 7HEDONE
A=V TRAET, WS EAEOMRE ., SRR O MR 2155 AR T,
FNEFVERER AN E)3 L ORLE 4T 4 F2hi L7z, R—1V o 7T,
332 IRTAND 8 4 FHBH-1~8) TEM L. 9% 7 » Fi(BH-1~T)ILik
KICHE DR 7 Calacala X AT L 0 ik CHEfaL7-, BH-8 1L, # ¥ -

F e Fa JIN A DS EFE~K 30 km #E N ET S A K TH Y WBhEHE
EDIEBEERE T D 72D E i LT,

Hi: JICA FH2E
332 MEFREMA LTS — BN
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74 ) EEPKY X7 E R R AR
(BHY L 5« )l EEETRE 3%
.. N N S % 3 =p »
(i) A—VU o 7R REEEE AR R)
v - A~ > N N =P ¥ — NI
3.3.3 (CHVEDHR IS O I A BUBRAS B 473, A RE4RIKIE Data Book
(Geological Investigation Data / Report){Z #5135,
43331285 &, BEOZNWNY — & - fibDZ VWY —DREL 20l
XA Sivhd, BEOZ WY —0%, 0 m~10 miZ, # - (iDL — 03,
BH-1 DR 5m~30 m (2534 L TV 2 DBFHETH 5,
BH-1 BH-2 BH-3 BH-4 BH-5 BH-6 BH-7 BH-8
Depth (m) 30 10 10 10 10 10 2.61 10
Fine-medium sand Silty Sand Sand and Gravel  |Silty Sand Fine-medium Sand  |Clayey Silt Gravel Boulder (basaltic
with fine gravel Gray Gray Dark gray with silt Gray Gray andesite)
Gray Gray Gray
50[N:10(455-50) |N:4(5.0-545) [N:5(4.55-50) |N:4(5.0-545) [N:7(5.0-545) |N:8(4.55-5.0) |N>50(2.5-2.61)
Sandy Silt Clayey Silt with sand |Gravel withsand  [Sandy Gravel Gravel with sand Boulder (basaltic
Dark brown Gray Gray Dark gray Gray andesite)
100 N :8(10.0-10.45) [N :4(9.55-10.0) |N:7(9.55-10.0) |N :13(9.55-10.0) [N :20 (9.55-10.0) Gray
Silty Sand
Dark gray
125 |N 19 (12.0-12.45)
Sand and Silt
Gray
15,0 [N 19 (14.55-15.0)
Sandy Silt
Gray Legend
175 [N 11 (17.05-17.5)
Silt with Sand ! sitty sand i Gravel
Glayish brown Clayey Silt Sy S Sand with silt TLTREE] Sandy Gravel Boulder
200 [N 112 (20.0-2045) Silt with Sand Sand and Silt Sand and Gravel Gravel with sand
Clayey Silt
Gray
N :6 (22.05-22.5) (mm)
225 i 0.005 0.075 0.25 0.85 2 4.75 19 75
glayey Sik cl st | Sand Gravel |C bbi
o N'f“l’l S 2y ! | Fine [ Middle | Coarse | Fine | Middle | Coarse | o ©
Clayey Silt
Gray
275 [N 9 (27.05-275)
Clayey Silt
Gray
30,0 [N 111 (29.55-30.0)

Hidl: JICA SRS
K333 A—VUTRAEOREHBELRK L EEEARER)

(iii) ARFERBRAS SR CRLEE 24T & H e &)

FrERRBRIT, B odr, FLEMIE, JEAETREE B 2 556E L 7=, Appendix B (2
BH-1 fLIZI 1T DRIBMFEMER 2 ~d, ZHIC LD &, RROEWITIARKIZ
HN<TBy, ESMETEEZNULEOEIIZDTHND,

2)  IRMRAE DR

(i) TIRMAAEDONLE
FRMERAAEIZ, X 331 IRTAIINNEDLETI0 »ATCEmRL, D5
5 7 FTIL JAHERES D2\ Ysalina # 3T 2> i 1 F CTO Ptk C3EE L7z,
EEEUM AU EIX 3.3.4 (TR TRk, AR i) R E  30cm LA (Site-1) & i)
Z MIHE T T 30 cm~60 cm (Site-2)35 & OViii) JIlj= (Site-2: riverside) @ 3 7 F
D) BN BARENR2 » T TERILLTZ,

AR TR S 3-15 2014 4E 3 A
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(A T - AR H3E
—\ \/
)
0.3m 3

High: JICA FHEH
334 PFERMOY TV v TERr

(i) ABFRRERRS R ORI 0 A & P &)

Site-1 T3 b AL 2B O KA INFE R (Appendix B Z2HR)IC X 2 & Ry
RfEIAITER D DRV DI T L— T (RS-1,17,17,2,3,4,6,8,9) & 53 D
2\ —T (RSB, 7,102 X3 TE 5, 2L b ki £ LV RS-1 8 L OVRS-1
rhrE, 2L LT, - EoHEksnTW5S, RS-1, RS-1', RS-17/E, W
TG AAHETERIL TWD 25, I OFL b i b B 7 RS-17Tld,
it s DV R EAE RS BRERTH D,

333 BIMHEMARFS AR T —)

(1) BINHEFRAD B
BIMHEFRAIX, FIS LL TREEY R ORREHI L E 2 -UE I3 5 iR & 15
BT DI LT,
(2) FEhZEH
() BINHVE A DAL E

BN A DR — Y o 7L & BRI (Test Pi) DL E L, ~AX—FF T
FRE ST REIE R IR S & R EE T 2 28 1 2UE Lz, X 3.3.5 ([ZiB N
A DONE 2T,

Hi: JICA FH2E
X335 BMHEREDOIER
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(i) BMHEFHAEDONE
EIMMEREOHEEZ K 3.3.1 1ZRT,
# 331 ENMMEREOCHE

Item Quantity
Mobilization /Demobilization 11 Locations
Borehole Drilling (Rotary) and Standard Penetration Test|11 Holes
(SPT) Total Depth = 250 m.
Test Pits 4 Locations

Material Sampling for Laboratory Test :
Disturbed Soil Sampling

Boreholes 100 Samples
Test Pits 4 Samples
Laboratory Tests 104 Nos.
Undisturbed Soil Sampling 25 Samples
Boreholes 11 Nos.
Laboratory Test 25 Nos.
In-Situ Test 250 Nos.
Reporting 3 Sets

Hidi: JICA i
(iii) Hepl A
SENHETIRA D 2RI BV T, I & LT ASTM BUS(RFR: KERERR
Brihas) 280 L7,

(B) BMNHUVE A Ok

1) A=V 7 OB O E

A=V ZRASL 11 #R & RRYT 4 o BT T ORI A 52k L 72, MIP RO A
R & FIS B OB NN AR 2 7R L2 ALE R 2[4 3.35 12",

2) AR—V I HLoofEAEE AR R

R—1 v Z AL OEREE A GAER(SPT)AE 1%, Appendix B Figure 2.3.1 |27~k

3) fiam & IRRE

Tuvol NGRS OB T T . ﬁmM%w@%W% LT, bkt
HHIFE NS 30 m~40 m OJEVVTFEE R HERE L T D Z E R L MR 5Tz,

HWEHEDOHRNG ., Ty =7 Gl 2 B OR(L & tEFoRE
DR TE 5, 202 >ORMEIL, *%L%xT%ODuu IRWVWTHICHRET S LD
NERETH D,

AR TR S 3-17 2014 4E 3 A
MRS BB A v 2 —F 2 g TS H S % a
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(1) M kG e

e - VAT Ot S itifiL, S A A B E L WA DAYy - T .

A& ThH Y., BHK T — & BB STV A WEELE A ST, WX

R o> Kalatungan (L, HEFD Katanglad [, FEEROD LR /KEE & 72> T D,

() K% - AER - itk

X T AT T xR oMo Kalatungan [LIZZ DOIRE3T 5, W

oYy -7 - 21‘12}![ I% Taklakag, Baungon 33 & Of Libona DT 2 Y . X1l & At

LoD, BBichdbt~FAZEY h Y « T « Aami~Emmny, fiNOLE

JR & 7=, &I Macajalar B2 AT 5,

TR E AT 1,364 km?> THY . FOREBIILITR R 2 MIZB L, EVIZI W

A e AV HNVINTH D,

Pelaez Br.
ﬁ
Cabula Br.
~— Confluence of Bubunawan
i JICA FA
X341 HH¥y «F - Za)llfik

H AR e Rt 3-18 201443 A
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I
- A v 1) e R A 53

M 341 TR T R, BAYY T A )INERINNE 8 DOTEEI)NTH D,
Batang /!, Bubunawan JI|, Bulanog J!l, Kalawig J!I, Picalin JI|, Tagait JI|, Tumalaong
JIl. Lapinigan JI[7~& 72 5,

(3) gt
e« WA IZ A T - 7« A a2 x5 &35, BT I
ISR LT A0, FHHEMANTIE, K 341 IR A58 12 km ISHET S

Pelaez fG I COUENA N T T 752552 L2 HIET 5,
Pelaez &R COURENA K0 7T 713, IEEFHINTIC K DILEEARATC IR A )

FEMTICIIT 2 RIS GetE & LTl s 2 L1272 208, FEMliE 3.5 Hi Tt
T
342 KX KRBT X
(1) PBERE
HAX T A NS X OEORBIZIE, £3411T7T LB, WEE
HpF & LTTE 74, PAGASA, JEE4 (DA). PALASAT #2353 % &5t
73 r FTOMEBRNFTN S 5, 1ZE A EOBRIFTIL A NEBHGFEEROATH Y | FF
MR Z < RSN BOBRIFT CHRYIF ORLED A TH 5, b OBIRIFTD
15 HR-CELHIA R 72 213 Appendix C D% 2.1.2 (277,
£ 341 HRET—% LFIHREERFTE
. Availability during
Type of Data Data Source Nos. Of Station TS Sendong
PAGASA Synoptic Station gUED 3 5
Del Monte Station 45 34
. (1:2)
Daily Rainfall DA Agromet Station 2 1 .
DA-BSWM 1 -
DA-MAO 3 2
Sub Total 60 40 7
PAGASA Synoptic Station (4) Y 3
6-hour Rainfall | PAGASA Synoptic Station 2
Sub Total (4)+2
PAGASA ARG Station*? 9
Hourly Rainfall | PALASAT Digital Station 2 1
Sub Total 11 10
Grand Total 73 53
1£1) 6-hour BRI — & 235 54T % El Salvador 35 L UF Hinatuan 1lIFT 2 2 < PAGASA Synoptic
Station 4 » FTi&, Daily rainfall 7— % 235540 TW 2 9 » FROBLAIFTO—HTH %,
12) £ RS 2011 20 A i ERRER AR b TV 2 8IIIFTE 2 R~ 3,
1#3) ARG IZ,Automatic Rain Gauge % %7,
ZNHBBPFTONE A K 342 TR T, SBURIETO T — 2 K] AT RE I X
Appendix C D% 2.1.2 L[ 212 B I N 213 ([ZENETIRT,
AATEKRAST 3-19 201443 A

BB A © 2 —F 3 3 F LA S 82 =
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HidiL: JICA R4
) B Y F - Aol 5IE < B TWO B BUHIFT 2 B CL T ol i+ 2 2T o#8lilpr
EEDTEEAEDOBMFTIOMELZRLTWS, LML, FAESTHETAOBRTIL, RO
HIRIZEF LTS 7201z, RELRBRIFTOA2Z ERIRL TN D,

X 3.4.2 KIXBHEFHAER
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(2 KL - RET—X
1) KNCEL

E=S

=
i
==X

DPWH W& B0 v 7 « 4 1)l Cabula #&H S OB X, EHIHIIZK
B« RO T TV D ME— OB © & 2 (Fitkim s 1,094 km?), 1991 4
5 2011 45 10 A £ TOF — 4 % DPWH % 10 X FHEHn HINE LT, if_\
NAMRIA(EFZ I EIHIEHRIT) N EELT DY - 7 « Ao EHeTicE
Macajalar 7 O I BLRIFESE SR HATEECTH D, T4 B O KA BRI FT 1 a*EFi 6i
Appendix C D% 2.1.2 |2/ R L TW 54,

HHX T A OB RLERCE N EETE) 2 X 3.4.3 1T~ T,

150.00

100.00 MWF‘

0.00 Twm >

wv
o
o
S

g/ === Monthly Max

Monthly Min

M Montly Mean
-100.00 ‘/\/\V/\/\V

-150.00

Elevtion (cm,MSL)

wv
o
o
S

— T T T T T T T T T T T T T T T

N ® 0 © 00 D O O © 0 0O o —H A A N
22 Q9 QQQ Q9 ¢ dd ooy
> O > W > 9 > W > 9 > w > a9 > > Q9
O o ®™® 5 0 v ®™® 53 0 0w ® 5 0 w ™ S5 0 W
Z LS gQZULSILCZLSIgZLSIZ2UU

Hi#: NAMRIA
3.4.3 Macajalar & TORINLFEEHK(2007-2011 4F)

2)  JRpHhRR
3.4.4 |2 Cabula ff i OWEHLHIHR 27~ 37, Cabula M2 31T % i &1% DPWH
%10 B X FEEFTN O Materials Quality Control & Hydrology Division 23 ERk L 7=

“Stream Flow Data, Cagayan River Stream Gauging Station (2011) (2% & ¥ 541 T
BBV, 1991 FF 5 2011 4FE£ TO HBIRIKALAFEER STV D, T DFLEkI Data

Book (ZFE & BTV D,
350
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. 250
@
2
£ 200
& L
£ 150
2 —
100 —
\\—\
50
0
0 50 100 150 200 250 300 350 400

Day

Hidh JICA FH4
3.4.4 Cabula fEH#RIZI31T 5 Fdth#R(21 4E/#; 1991-2011 4F)
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o o 1) Ef R

(3) I &

BIEiCER L2 B . KFBICBWTH Y « 5 « IO R &
23k Uz, WEIX. X 345 (RTERIZ, HG Pelaez #EIZE D)V O
12 km Xz W TEM L7, gﬁﬁﬁlﬁ@i& IHEEM R E ST 38T TH D,

A ECHEH L7 OEERIZ. NAMRIA 287E S % Philippine Transverse
Mercator (PTM) I JBEFE %, /& & DHEHEIT . NAMRIA OKHESOFER 2 L L
THWE,

B ONEILK 345 17T LB TH S,

HiL : JICA FA A
X 345 BROMER

343 [T
(1) PFEWfETrO7 7a—F
AFENTIXIEEE RO B RS L ORI 250 b DO Th 5, X 3.4.6 IZAMHT
FlEZ 7o —TRLIZHDTHD,
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Review of Rainfall Data

|

Selection of Rainfall Station

Calculation of Basin Mean
Rainfall in 3 Methods

[ |

Data Arithmetic Thiessen
Interpolation Mean Pattern
I [ ]
\/

Comparison 3 Methods

l

‘ Freguency Analysis ‘

Maximum Basin Mean Partial Duration Series
1-day Rainfall Rainfall

| |
|

Conclusion

High: JICA FHEH
X 3.4.6 MERAENT72—K

(2) WEBHPTOEE

HRET — 2N E5NTWA, £ 34112757 60 » TOBHFTON. FIAEL T
fHOBMIPTAS 45 » Fr, Z O3 15 » i CTh 5,

1)  TIVECTHBLHIFTO T TOER

TIVE T AEOBIFTO N DWW D2 OBLIETIE, 1992 4Fi&H 5 8L 23 B ke =
NTWD, RONTHIRIT 45 7 FIMETR T 5 70 o T HBLIRIFT 0 6 DR
BUFT OEEIILL T OFNATIT o 72,

BEFIE BT =8P
(i) 1993 4E71 6 2011 4EICE 5 19 4EREEgE L CHELIIZS - 10 LTS X 08 F46™D
BI b T T, D ONLEG RIS 8 FT
iy FTN~vAI—THEICLDF =y 7 (OMC)ATE  Fa6V% 5t 6 BT
FAMEDS HERR S LT 8L P
(i)  FIEHHEE RDDEDOT 4 —F 0 E%EFTH  PON(F42), F46™Y
Bz, (), (DO FIECEIEN BRI O R TiX, %
WARFRBIPT & L GRITN AALE I H 2 BT
e
(*1): F46 BLHFT oo F FH ATREBLIHIMRT 13 7 4 /5(2005 — 2011) 721 T 5743, F46 13 2011 4F DBy B Ja
Mt FoBEo 2011 42 12 16 HIC BRI E 475mm &\ 5 fEREER 2 b BT O 7= 91, #EL
7o
(*2): A REBINFTHAEE D DMC sheets |3, F—ZEIZE LB TN,
(*3): PON, LFL, PHI, F75, F86 5 X T F46

2)  FOfoBHIET

HA YT A a2 5 | 49 50 km LA LB 7w BEEE AL E D 3 4 AT
NLEG#RA 2 1o BT, MBIIET & ORBANET = v 71247z 1 B A TR
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BEBHFTICE D EOT 4 —R o X — b EBE 5 X 20 o7 1 r HTOE 6 4
AT OBRFT 2 REN S LT, 15 » FToBHFToH L, REBHFTE LT »
AT (3¢ 3.4.212779 No.l 75 No.9) #iEE L7,

3)  fEMTICZAEA T DB
FFED 1) E )OO FINETIERE L7-BHIFT %2 3% 3.4.2 (2~ 7,
% 3.4.2 HE L-BHPT

. Elevation Available Data

No. Station (EL., m) (Years) Source
1 |Baungon 404 ’06-"11 (6) MAQ"™
2 |Cagayan de Oro 6 ’61-"09 (49) PAGASA
3 |[CMU 412 ’78-"90, ’06-11(19) PAGASA
4 [Kisolon 675 ’84-"06 (23) PAGASA
5 |Libona 309 "06-11(6) MAO"?
6 |Lumbia 182 ’76-11(36) PAGASA
7 |Malaybalay 603 ’61-11(51) PAGASA
8 |Talakag 404 '95-"11 (7) MAO"™?
9 |Damilag™® 591 '72-'75 (4) PAGASA
10 [PON(F42), 706 ’92-11(21) Del Monte
11 |F46 736 >’04-11(8) Del Monte
Notes

(*1): Damilag BURIFTIZ. A M EFCEFIH FTREZR 1% 1972 4525 1975 0 4 FRICHE ., £ 0
MRS G Th 5, —F, By FURRC L FEBERET — 2 08Bl STl | iro
HCRREELZEDD EEICHERRT —ZTh 5,

(*2): Manicipality Agriculture Office

it JICA FH

(3) JIE¥ 1 HilNE
1) VEECER 1 A

PO 1 B &L, A FICRRd 3 FIECHMET L7, Zhudk, FIRARERT — %
WZHIKRER S D7D ThH D, Thbb, i) ZLOBMFIR I AYy -7 - 48
JIGRIR O JE D EH AN ALE L TR | R DT 2~3 & BT BIFT A TR N &
T2H0H, i) ZNHOBMHFTOT —% OFAFREMMITENE RS> TWD,
i) REIMT — 22352556 ThH, A - REHOXRHEZETr—2A08% <,
FEWIMEG LT — 20N TEL 2R’ bn, REDETHD,

(i) & HBLFTIZ A2 & 23551213, FEEEAFR O b DBl ET D7
— X Ko T, W EFREEERIC, To— U NEERB IRV, K
W) 1 HINEA RD D HIE(Z DA, 7 4 —& v 3HIE 32 [ FE U3
H— T D)

(i) & OFEATHIH rTRE 72 BRI T FLek O AR T & sk 8 5 J7 ik

(iii) PRI 1 B KR EAE U5 BICH A Al e 72 BT Reék &2 V€L [A
BHFTC L DT 4 — o DB 2B o CTEHERD 555, ZOBRA.
I ATREZR BT BN REE R D 12D, fFERR DT 4 —R 2 —
AT 5,

INHEMRKRL BNEZRD D 3HEHOHEETIEOT T, TR QDET LT
A= B =V EEZDLTFETHELNZLOR, L@y 2 EER R &SRt

AR TR S 3-24 2014 4E 3 A
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(IHY Y T - A u ) HEFETH A 3
b} %zhf_o 3 HIEOZENENOFAl OFEMIL Appendix C @ 3.3 HilZ il L7z,

2)

FHET,

T4 =Y = B ER ST TG A

Tt 1 AN ESMER KR & 72 2 RIZBIT — 2 3G 5T 2 BT

. 3342 OHNBED, %h%®%%ﬁ’ié?4—tyﬂ&~y%%ﬁwz
T, FRKRIIECEY 1 HREZHEE Lz, TOREE, 33 FHOHEEZITH I
TA—kNE =N 2 RN EE o7, £LH % Appendix C-4 12, T4 —
¥ AR A Appendix C 127k L7,
ZOES, RHEEOT 4 —tk N\ = EFSoT, BET A —RURY—UE
B2 CTHERRIITEY) 1 HREZHEE LR A2 % 3.4.3 1077,
#2343 T4 —bUEEEEZBAEOERBRREES 1 ARE

Occurrence | Annual Thiessen Nos. of Occurrence |  Annual Used Nos. of
Date of Max. 1-day | Pattern Stations Date of Max. 1-day | T-sen Stations
Annual Rainfall used for Annual Rainfall Pattern | used for

Max. (mm) Calculation Max. (mm) Calculation

20/10/1980 51.7 t-1 5 03/06/1996 100.2 t-6 4

24/01/1981 53.3 t-2 4 13/04/1997 98.5 t-6 4

19/03/1982 90.9 t-3 3 09/11/1998 106.9 t-6 4

25/06/1983 60.3 t-3 3 22/12/1999 104.6 t-7 3

01/09/1984 52.5 t-4 4 05/06/2000 111.5 t-6 4

04/01/1985 70.2 t-4 4 21/11/2001 95.2 t-6 4

19/09/1986 46.1 t-5 4 19/06/2002 96.7 t-6 4

24/08/1987 51.0 t-4 4 06/07/2003 95.9 t-6 4

23/10/1988 65.4 t-4 4 01/06/2004 85.7 t-6 4

17/07/1989 70.5 t-4 4 13/06/2005 63.4 t-8 6

12/11/1990 121.4 t-4 4 01/06/2006 59.6 -9 8

24/04/1991 108.4 t-5 4 26/06/2007 68.3 -9 8

28/07/1992 60.6 t-5 4 20/08/2008 109.1 t-8 6

26/12/1993 77.4 t-6 4 24/11/2009 145.8 t-11 7

13/06/1994 75.5 t-6 4 06/07/2010 124.2 t-12 6

27/12/1995 107.5 t-6 4 16/12/2011 187.2 t-12 6

Hidt: JICA A 04/12/2012 111.7 t-12 6

EREOTIE TR DIVIZFR KGR 1 HINEOHEEHE T

FERPRRTHLR L,
7l CRAEFEZ R LT,

344

RS

ET 4 — = BB S L HIEIC L - T,
XobDL,

Squares Criterion) DIED N fix b/ S U &

S'E%:%Kﬁﬁ L7,

)

2003 4% R\ N7z 1980 4E7 B 2012 42 T 32 FFEH DRENEEID 5 b

FEAFAEFUCT- 2 B RN AT

T AL 100 7 £ TOREMRAZF 344 DX 5 ITHH LT,

%, 2011 4EOMEA 33
FRHT BB R L Vb AT Y FUEERI(2011 4F) &

i) AFMR A 1 B RVEC
i) FEEEOTIOEY) 1 AR Y Y — X2k 5 b O T, MEREERAT
AT T, BHDOE AT > TR R, R/ B %E(SLSC: Standard Least
EWVOBLEN D IFEFEIIBCES N EIZE D b

L BERRKNEZAVZLOLD L RBWEASM AR L2720, RFIEOR

50 mm LA

A TR ekt
BB A © 2 —F 3 3 F LA S 82 =
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# 344 WEEH B NEOHBFEER

Year 1-day (mm) Year 1-day (mm) Year 1-day (mm) Year 1-day (mm)
01/29/1982 60.8 1996/06/03 100.2 | 04/23/2000 69.6 | 2008/12/06 86.7
01/30/1982 73.6 1996/06/11 70.3 | 06/05/2000 111.5 | 2009/01/02 106.0
03/19/1982 90.9 1996/08/29 89.6 | 06/20/2000 81.6 | 2009/04/17 60.9
10/03/1982 62.4 1996/09/30 78.8 | 07/24/2000 63.5 | 2009/08/27 69.1
01/04/1985 70.2 1996/10/07 60.7 11/13/2000 67.6 | 2009/11/24 145.8
10/23/1988 65.4 1996/11/24 61.2 11/30/2000 65.0 | 2010/06/12 72.3
07/17/1989 70.5 1997/04/13 98.5 12/08/2000 64.3 | 2010/06/21 75.9
11/07/1990 62.0 1997/10/31 92.4 | 03/27/2001 63.3 | 2010/07/06 124.2
11/12/1990 121.4 | 1998/06/23 61.4 | 05/08/2001 61.5 | 2010/07/11 64.4
04/24/1991 108.4 | 1998/08/21 74.0 | 08/12/2001 745 | 2010/07/21 75.6
07/28/1992 60.6 1998/09/15 70.1 | 09/28/2001 64.8 | 2010/07/22 86.2
01/15/1993 68.4 1998/11/09 106.9 11/21/2001 95.2 | 2010/08/18 62.4
02/01/1993 63.4 1999/01/08 93.5 | 06/15/2002 68.0 | 2010/10/08 85.5
06/30/1993 74.5 1999/02/05 106.3 | 06/19/2002 96.7 | 2010/11/21 83.9
09/13/1993 62.9 1999/03/05 69.2 | 05/31/2004 73.9 | 2011/01/13 62.9
12/25/1993 60.8 1999/05/29 69.4 | 04/23/2000 85.7 | 2011/01/15 88.9
12/26/1993 77.4 1999/09/24 77.8 | 06/13/2005 63.4 | 2011/01/31 66.2
06/13/1994 75.5 1999/12/07 88.7 12/07/2005 64.9 | 2011/05/23 714
08/21/1995 80.9 1999/12/18 65.6 | 06/26/2007 68.3 | 2011/06/13 107.5
08/30/1995 68.2 1999/12/22 104.6 | 04/26/2008 78.0 | 2011/07/02 61.8
09/11/1995 64.8 | 2000/02/03 99.9 | 04/27/2008 83.3 | 2011/09/01 70.9
12/26/1995 104.6 | 2000/02/11 66.1 | 04/28/2008 64.2 | 2011/11/14 63.9
12/27/1995 107.5 | 2000/03/11 74.3 | 06/29/2008 66.4 | 2011/12/16 187.2
02/05/1996 65.3 | 2000/04/05 70.7 | 08/20/2008 109.1 | 2012/02/19 65.8
04/10/1996 72.9 | 2000/04/19 66.6 11/10/2008 69.0 | 2012/12/04 111.7

Hi i JICA GRS
SLSC ofE, BRI XL 2#EME, ¥y v 7 « A 7KL > T, — L —

N A (GP) S FERAR R AT I i b L < AT 2 &I b, BEEMRNTHS
B, SLSC, HBIfREECY ¥ v 7 - A THEEME L [AHEERRZE % % 3.45 1277,
R RRECEHLIARE S LTory RUBoO L HWEOBEHERBRL. £3.45
\RTERIZ, GPIEIZ L D L 5T R EHEE SN D, £7o, X 3.4.7 I3EFEFH O =AK
WZHERDZAMA T 0y NERLTEBDOTH D, N7 vOBidfMERIZ O TIE, X
7o HMREL 139.5mm(12 H 4 A 111.7mm. 5 H 27.8mm) & L CTH 14 4F L HEE
b,

%% 345 FBCFHIREOFERNT GEEFIECTS A N E)

1-day Basin Mean Rainfall(mm Probability(mm)
Lexp Gp GpExp Return P Lexp Gp GpEXxp
X-COR(99%) 0.987 0.988 0.987 2-yr 90.4 88.2 89.5
P-COR(99%) 0.995 0.998 0.996 5-yr 113.4 113.2 110.8
SLSC(99%) 0.036 0.031 0.046 10-yr 128.7 132.2 124.9
Log Likelihood -401.4 -393 -393.4 25-yr 148 159.7 142.8
pAIC 806.7 792 790.8 50-yr 162.3 182.8 156
X-COR(50%) 0.976 0.98 0.976 80-yr 172 199.8 164.9
P-COR(50%) 0.99 0.986 0.988 100-yr 176.6 208.3 169.1
SLSC(50%) 0.059 0.042 0.074 Sendong / Pablo  187.2/139.5 mm
Sendong Overl100yr 57yr Over100yr
Pablo 17yr 14yr 21yr
AATERASE 3-26 2014 423 A
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Jack Knife Estimate Jack Knife Error
Return P Lexp Gp GpEXxp Return P Lexp Gp GpEXxp
2-yr 90.4 88.4 89.6 2-yr 3.3 3.3 3.2
5-yr 113.4 1135 111 5-yr 6.0 5.9 5.5
10-yr 128.7 132.3 125.1 10-yr 7.8 9.2 7.0
25-yr 148 158.8 143.1 25-yr 10.2 16.2 9.0
50-yr 162.3 180.4 156.3 50-yr 11.9 24.1 104
80-yr 172 195.9 165.3 80-yr 13 30.8 114
100-yr 176.6 203.5 169.5 100-yr 13.6 34.5 11.9
Sendong / Pablo 187.2/139.5 mm
Sendong Over100yr 63yr Over100yr
Pablo 17yr 14yr 21yr
Hi i JICA G

mgt A
aa | 00

ol e . ACEREENEREA

95 gl iiiii/'r.iiiiiiii
10 g”::::j/::::::::::]n
o AN P/ N S S

" }{ EEEREEE
FIx] R B B
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W0 |———g

a0

20
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FIx]
il

a0
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H 1 L
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Log-normal probability paper Normal probability paper
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Gumbel probability paper Exponent probability paper
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2011 42 12 H o v R U RpC IR RN R 2 8L L TV 2 8LRIFT I, Talakag, Damilag,
Philipps @ 3 BLAIFT T 1 KRR AT — Z BRI ATRE CTH 2,

AH Y - T - A IFRNICLE S 5 Talakag & LREOM 2 & FTOBLRIATIC B
WTBIl STz, By OB 1 IRFRIEERIBIY & BRI AT 2 [X 3.4.8 £ [X3.4.9 1Z
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I: T AL
. N
TL: FEWFIREFE] (hr)
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i) JRHARE (f)
—
fi= 05(413)
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iv) TEEDOE LD
. .
#£ 346 VITHBOERK
. Area Length of RC | High EL. | Low EL. Nature Urban Rough
No Sub-Basin 1/Slope
Lo-basl A(m2) | L (m) (m) (m) P %) %) C K P TL ()
1|Bulanog-1 90.0 255 1750 830 277 99.9%|  01% 0.12 46.3 0.3 0.6
2|Bulanog-2 725 231 1000 380 372] 1000%|  00% 0.12 495 0.3 05
3|sangaya-1 97.6 214 2763 920 116] 1000%|  00% 0.12 327 0.3 0.4
4[sangaya-2 78.6 24.6 2260 650 153 1000%|  00% 0.12 376 0.3 0.6
5|Batang-1 55.2 20.1 2480 650 110 1000%|  00% 0.12 315 0.3 0.4
6|Batang-2 575 305 1240 380 354 1000%| 00% 0.12 53.4 03 0.9
7|Pikalin 724 45.0 2560 460 214] 1000%|  00% 0.12 51.4) 03 16
8|Bulanog-3 93.7) 26.9 1120 140 275 99.9%| 01% 0.12 471 0.3 0.7
9| Tulohan 114.4 373 1800 250 240 99.9%| 01% 0.12 50.1 0.3 1.2
10|Kalawaig 80.6 395 1860 140 230 998%| 02% 0.12 50.3 03 13
11| Tagite 4.5 2.2 1560 100 21| 1000%|  00% 0.12 465 03 1.0
12|Mamala 385 276 700 60 432] 1000%|  00% 0.12 55.2 03 0.7
13| Cagayan de Oro-1 66.7 14.2 820 50 185 99.3%|  08% 0.12 3.1 03 0.1
14Samalauan 479 218 2560 460 104 1000%|  00% 0.12 317 03 0.5
15[ Tumalaong 82.1 318 980 60 346]  99.9%] o01% 0.12 53.7 0.3 0.9
16{Bubunauan-1 99.7) 234 2600 560 115 1000%|  00% 0.12 33.6 0.3 05
17|Bubunauan-2 86.6 214 1020 300 207] 1000%] 00% 0.12 147 0.3 0.4
18{Bubunauan-3 37.1] 22.9 470 40 533] 1000%| 00% 0.12 55.6 0.3 05
19Cagayan de Oro-2 46.6 15.9 240 0 66.2] 56.6%| 434% 0.07 323 0.3 0.2
Total / Average 1363.8 505.1 1568 338 2775 9rTw|  23%

Hidl: JICA SRS
# 347 HEOEEK

Length High EL. Low EL.

No Channel L (km) (m) (m) | YSlope K P TL (hr)
1|Bulanog-2 22.8 830 380 50.7 27.0 0.6 0.1
2|Sangaya-2 22.8 1900 650 18.3 16.2) 0.6 0.1
3|Batang-2 21.0 650 380 77.9 30.8, 0.6 0.1
4|Bulanog-3 22.9 380 140 95.6 37.2 0.6 0.2
5|Kalawaig 38.9 1520 140 28.2 34.2 0.6 0.2
6|Cagayan de Oro-1 17.9 140 50 198.8 41.9 0.6 0.2
7| Tumalaong 23.8 460 60 59.6 30.5 0.6 0.1
8|Bubunauan-2 12.3 560 300 47.4 14.1 0.6 0.1
9|Bubunauan-3 21.5 300 40 82.6 324 0.6 0.1

10[{Cagayan de Oro-2 19.4 140 0 138.5 37.9 0.6 0.2
Total / Average 223.4 688 214 79.7

it JICA SR

v) R E
Cabula #&HH BT 2 ELEHE H &1L, Data Book (Z#gd#k L 7-[“Stream Flow
Data”, Cagayan River Stream Gauging Station (201D)]iCE & ®H 5N TV 5D
Cabula f&HEIZIS 1T 2 /KMBLIAGLERIZFE-D < | 21 AEM O H iR ERLek) b 15
SRR ko T, 103 m¥s (0.1 m¥s/km? =103 m®/s /1,094 km?) T
L EHEE LT,

(4) Cabula fEHLEIZE T DUKFEONA R 7T 7 L B— 7 fiEDRE
1) NTaRFOUKNA e s T 7

FK3ABIIRT A Y v T« ARk ol A #H LT T vz k-
THEONTZ, Tk, Na 7 F 7 %X 3.4.14 |Z/RT,
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THERZ 05 L F &I 5257,
K348 IHY T

HERTIXTIZZRW E BT L 7=,
v )1 oD B

"—‘ \

Ne Sub-basin Bas(ll(r:ngrea K P TL f1
1 |1Bulanog-1 90.0 255 0.230 0.3 05
2 |2Bulanog-2 725 27.2 0.230 0.3 0.5
3 |3Sangaya-1 97.6 18.0 0.230 0.2 0.5
4 |4Sangaya-2 78.6 20.7 0.230 0.3 0.5
5 |5Batang-1 55.2 17.3 0.230 0.2 0.5
6 |6Batang-2 57.5 29.4 0.230 0.5 05
7 |7Pikalin 724 28.3 0.230 0.8 0.5
8 |8Bulanog-3 937 25.9 0.230 04 0.5
9 [9Tulohan 1144 27.6 0.230 0.6 05
10 |10Kalawaig 80.6 27.7 0.230 0.7 0.5
11 [11Tagite 46.5 25.6 0.230 05 0.5
12 [12Mamala 385 30.4 0.230 04 0.5
13 |13Cagayan-1 66.7 18.2 0.230 0.1 0.5
14 |14Samalauan 47.8 175 0.230 0.2 0.5
15 |15Lumalaong 82.1 29.6 0.230 05 0.5
16 [16Bubunauan-1 99.7 185 0.230 0.3 0.5
17 |17Bubunauan-2 86.6 24.6 0.230 0.2 05
18 [18Bubunauan-3 37.1 30.6 0.230 0.3 0.5
19 |19Cagayan-2 46.6 17.8 0.230 0.1 0.5
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I >1/100 1/100 ~ 1/200 < 1/200
i 3.5m/s 3.0m/s 2.1m/s
FEVEUE The b1 WO 30 & OUKBIERFIILL T D & B0 TH D,
. Length High EL. Low EL. Diff Velocity [ Flow time
No.| ~ Sub-Basin L (km) (m) (m) (m | USlope (mis) (hn)
3|Sangaya-1 19.5 2400 920 1480 13.2 3.5 15
4|Sangaya-2 22.8 1900 650 1250 18.3 3.5 1.8
6/Batang-2 21.0 650 380 270 77.9 3.5 17
13|Cagayan de Oro-1 17.9 140 50 90 198.8 3 1.7

Z DRER, Cabula fiHLn £ TOUOKEIERF I G52 7 B & HEE L7,
b) BTG

T R URHCEB R EREES DTV 5 Talakag BT Co T — % 25
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SR 23.5 mm/hr L 72 5
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(2) HAYY T A u)IOFERMAICKIT 58 FURROUWANA Fr s T 7
T RUROENZNOMBIZE T DUANA Fu 7T 713, LFTORETEDS

NE=HLOTH D,

i)  Bubunawan )| Bubunawan JIFEdsiZ 3515 D BERTEHEATIC X - THH S
NoHNA KurZ 7, ZomHEIXIINE FE7 /v E
TR E DB EICBW TEERAT S,
i) Cabula #& Bubunawan JI| & B Y >« 7« A )l 2 DEFRIED 5
DIMAEILE £ 720,
iii) Pelaez 15 J X T A a2 O S DA RILE E 720,
iv)  Kausuwagan 1 AHY L T« A a2 OFE S ORAREEET, =
DOFEDPREI O Lt g s 725,
BT E D) D V)OFAEONEZX 3.4.1 5 DHVMFEK 3.45 127,
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et ; N " I 1 A o RUB
(}ILtﬂy% YﬂDﬁ %@EEF’%E (kmz) %j((}lth% (m3/3)
Cabula 18.7 1,094 4,052
Pelaez 11.62 1,317 4,925
Bubunawan Basin 223 872
H: JICA SRS
X 3.4.17 B RUBOEANL ks 57
() HeERHIEBEEOUYANA N s T 7
e R4 D Cabula 16 & Pelaez fEDO M DK NS K 7T 72 NZ X
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A AEFHEMEIC B AEtkoNA Fa 7T 7 2K 3.4.22 1ToRT, WAk — 7 el
25 AR IEMESR T 1,768 mfs . 200 AEAREFESR T 4,549 mils & 72 5,
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7,000
—2yr
6000 — — """ Syr
—-—--10yr
— - =25yr
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= = =50yr
2
— 0 Sendong
@ 2 !
o 4,000 78 == 100yr
E 7 0
- 0 AL === 200yr
= 0 /\\“
£ 3,000 0
2
[a]
2,000
1,000
0 ¥ ¥ T T T T T
0 5 10 15 20 25 30 35 40

35

351

3.5.2

Time (hr)
Hi#iL: JICA R4
X 3.4.22 # AFEHEICB I NVBEBREK N, e SFT

IKERARAT

B

IKERMEMT 2 FEhi 512 H72 0 . 2011 AFOBREEREN T R B L 2012 4EF0 &
AT a1 R O PR SERECU AR B IS SO W CRE R A i L7, I
Yoo T - A )T EOILEEMENTE T VI, 21D OISO ACRE T 7
—X2EHLEICXF Yy VT L —var I, MEINZLOTHD, AT ET LV E
AWT, BRSO B 6 U IR AENT 21T\ 138 O /KA 0B K EIE 5k
DHEHFAB LI RZOKEEZHH LT, NHOFRES &I, Bk 58K 2
LoULVRRl, BRI EREO R EE Ei L T\ 5,

F o, FITUE X O REB O Rk, BRI IRIEH] O LB A2 3 92 2 &
ZHME LT, 2011 45, 2012 A3 KUY 2013 4E 03] )1 EAE FL 2 Leigaifi L, =
DO O IRZEEB DO EREZ A LTz, WIREE O FEEFAE L T, KA TH
5 A7 R T T ST R A BT — & 2> T, 1 IRGCIAR BT &7 L AR5 L
. ZONTET ARV, BAY Y T - A a)ll LT TR D T D
ORI T — 2128 5 T AEE B OBERSLMEE LTH 2, iR
Bt E AT o7, 2D OKEMENT OFE R % DL FICFLak 95,

REAE AL i

HHY v T - A u IR T, 2011 FEizt 2 R, 2012 237 1|2 K Dtk
REEATEA L, Wl R EN A Lz, K3 - KBS LT, Zhbo
PRI ORI &, WEKNL, KR, SRR 2T Appendix C (ZHY
DIEDTWD, UTICEY RUyB Xl U7 mdKEFORE 2 5283 5,
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(BHY L - F )l

Rt
3%

(1) HAIRBRAAL

AFHAIZ T Pelaez f&72> DT £ TO XM Z 3 RIC, FERHLE TOWAIER KA %
A 7o, E72. DPWH IZ XV Pelaez i 17t X [H O UK IR BF KN FR AL 23 320t S 41
7. 51T, DPWH OIERHREHE 2 £V, Kauswagan 1%, Maharika #%. Ysalina
B CHUAEBRAENE/M SN TV 5D,

#35.1 T FUEBOBKER

Name of Survey | Investigation Point Station Flood Mark Remarks
This Survey™” Kauswagan Br. 1+504 4.14m Datum: Macajalar
Maharika Br. 2+927 4.86m Bay mean sea
Ysalina Br. 44299 7.19m level
JICA, Pelaez Br. 11+606 1857 m Datum:
Woodfield Section 1 11+718 19.83m Temporary Bench
Consultants Inc.”® | Section 2 12+101 20.28m Mark
Section 3 12+453 21.23m
Section 4 12+765 24.48m
Section 5 13+082 26.60m
Section 6 13+386 26.75m
Section 7 13+581 26.74m
Section 7-A 13+716 27.06m
Section 8 13+801 26.75m
Section 9 14+048 26.77m
Section 10 14+388 30.54m
Section 11 14+573 30.54m
Section 12 14+838 30.60m
Section 12-A 15+009 33.81m
Section 13 15+098 30.60m
Section 14 15+276 34.14m
Section 15 15+479 34.56m
Section 16 15+786 34.56m
Section 17 15+975 34.64m
Section 18 16+140 34.65m
Section 19 16+279 35.79m
DPWH, Kauswagan Br. 1+504 1.5-2.0m below the beam
CENTUNION Maharika Br 2+927 2.0-2.5m below the beam
Philippines, Inc. Ysalina Br. 4+299 Reach the beam
RRL:iiN

1) JICA FH AL
2) Flood Condition Survey of Tropical Storm “Sendong” in Cagayan de Oro and lligan City (JICA, March

2012)
# 352 T RO
Name of Survey Investigation Point Flood Mark Remarks
The Survey Team Kauswagan Br. 2.60m Datum: Macajalar
Maharika Br. 2.62m Bay mean sea
Ysalina Br. 3.69m level
Kagay-an Br. 5.60m

Hidt: JICA SR

(2) IRIKTE. IRIKHIPHF K OV E DRI

T R A XD PAKILEER ORKIRIZBEE OFI A TIHM L. £ 200 Hm DR IKEE
nEoTe, £, BAY L -7 - A aiio City Planning and Development Office
IZBWT K351 T LY P LU 7 mlokiiFORKHEIFH AN Y *
LHOLIRTWVD,

AR TR S 3-41
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(B Ay - 7« vl

3
JICA FAHI1E. DWPH DIR/KIRFIERRSOMIE 2 25 (2[R /K Fu 2 B 1E L7z,
Fio, BHITOE T ) UK D FR I £ Lo, BNt R
IR DR IK IR & IRZKHIPH 2 X 3.5.3 (27”7, #EFEIRDL & & D I FEM 2R K X2 DWW T
I%. Appendix C. % 6 E|ZR L7z,

AR TR S 3-42

201443 A
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(DAY - F - A )R i3

Source:
City Planning and Development Office of Cagayan de Oro City

2009 Flood

Sendong {Dec. 2011)
Pablo {Dec. 2012)

Flood Prone Area (Affected Arcsa by 2009, Sendong and Pablo Floods)

Hi #: City Planning and Development Office
351 &Y RFrBIUOT oiikkeoBKiLER

AR TR S 3-43 2014 4E 3 A
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T4V EEPOK Y A7 B oS
3

==
(DAY - F - A m)l)iiR 3%

353 EEFEOME
AT TIE 1/1,000 HFEZE O AERL & 00 AR &3 I OV e A B & % 5806 L 7=,
FHEWTIX 2 X 3.5.2 (2~ d, £z, HEROZE SR EL D LR L7 DEM & A&k -
7K UE B S i b . A X 3.5.3 12T,
TLERRAT DXkt & 70 % Pelaez 67> 6 1 0 O X[ O HIFE I E S A LL T O 3 KREIZ4
T TR 5,

[Area 1 (7] 1225 Sta. 4+300 f131)]

Sta. 4+300 FHEMIRAEFR L 7o > TRV . T LY TIRITFHALER CH S, Lo
L. fEWr ABLIER 14,000 & 7 ¢ U & > OAthod FZR) 1 3R] 1T O] AEE & b
RCEATHY, WAEO—EBE2 ROV CILERIZERN 2N E "I b0 L EZD
D, O Sta. 14500 £V FUiXIEB OILEEEZ AT 50D EE X L
o

[Area 2 (Sta. 4+300 {3175 Sta. 8+500 £31)]

Sta. 4+300 TN ERAZER & 72 > TN B 120, AfLEAS Tdh 5 Sta. 8+500 i £ T
DOXEIFH 1 km pEOILHENBAET 5, HEHTABIIR 1/4,000 TH 5, LEFRIZE
FREIZIE T3 20 FRUOEIZEE L £ 2 6D,

[Area 3 (Sta. 8+500 3L 75> Pelaez 1%)]

Sta. 8+500 13 L ¥ EJRIZHEWr ABECKT 1/250 ODAJR & 72> TW5b, Z D78, i
Wi 3 L OB U B, JEERIZERAICHE T2 FARERE L ZE 2 bh

Do
20.00 : Profiles of Channel Elevation
Min. Ch. EL. 5
----- Ave. Ch. El o
—&=—Slope %
[« 9
o
15.00 3 Area 3 p
€ S=1/R50
g R ;
= o
c o
5 > R /
s g gz S
Z 10.00 7} < R -
E & = o -
TE' Area 2
-% S=1/4,000
> i
@ 500 Areal , | | | -
000 | A ¥
0 2000 “scoammm” 4000- -/ 8000 10000 12000
1
-5.00
Distance (m)
Hi i JICA G
X 3.5.2 Pelaez f&-iFl B [X [ DR 1 fEhr
AAR T E RS 3-44 201443 A

RASHRER B A & —F v a PRS2 2
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w TF

il

WwOO
Flood runs as diffusive
flow.
Areal

Area 2

Flood flows straightly
along the river.

Sta.8+500

— Vstasss

Area 3

T Sta.11+600

Hi L JICA FEA
X 3.5.3 Pelaez B-FIOXBOHIEL Yy FUB LT oioikiLER

AR TR S 3-45 2014 4E 3 A
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(IHY Y T - A u ) HEFETH A 3

3.5.4 {it7kzm%ﬁ¢ﬁ

NTmLtr Fraabdg s LT, SKILEMITET V28T 5, £72, 1
ESNTURMITE T S LY | PEHEBOHERT TH W D BIEMHERIK Z & DK
oA HEET %o

(1)  FEbrg X
T T - Aa)IfANG Pelaez #EE TO 12 km XKE ZRatefR &35,
() fRHTET IV

FRETRT R X OILEERBIT RIS FALE Ch 5, i FANEE O KB IX 1 K
TETMC K VIR AR TH D, ARFTIE7 4V EVETARI RS TY
51 75(77:?;’%”&7@‘/1/6&)5 HEC-RAS(Hydrologic Engineering Center River Analysis
System) & N, RIEGRAENT & Fhi 3 5,

(3) HUBEMF

AFHA CE N L 7= 37 Wi OREMHAI T — ¥ ZfENTIC WS, 7272 L, AR
BITBEOWET 2R E L TER Lo, JLERITATHAE CrER Lf:
1/1,000 HIFEX D% E#EH S DEM Z 4R L, (LR W 2 8] 0 1 L CREFTIC
wéoﬁﬁﬂ%&ﬁé@%ﬁ@alik/k/ﬁ@&mgfﬁéo%Twﬁﬁ%
Xl 3.5.4 |2/~

\ DEM 7)1 1] B A DEM
- l T KUK
S . .
e - PR AL T
«d] -6 < > > - <
v

HigiL: JICA FiA[H
X354 BOKIDEARYT A OW)BRBTER T

4) mESM
1) PR R

R RS X CIE BRI IE N TELE LWz, (&l « T T s k-
TRESIN- X7 ettt R /@ﬁfﬂfiﬂqﬁﬂi%ﬂﬂb\é L 95, bt e
I%. Kauswagan fEHi R DOy & 95,
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- A ) HEf R A 3
6000
[ 5019 mys ]
5,019 m3/s — — —Pablo
5000 —
4000 /\ Sendong

2,942 m3/s
3000

2000

Discharge (m3/s)

-
-
//i
”
rd
e

7/

/7

1000 ’ S

0 ===

0 5 10 15 20 25 30 35 40
Time (hr)

H: JICA G

2)

355 MERIZBENA Fr s T 7 (Kauswagan #&HER)
FRET e G

B FHE X FH B 25 2 L35 2 L h, 24, 54, 104, 254D 4 7 —AD
SRR R 2 ME g & U, BRI AT E 7 /I K > THRIE & 4172 Kauswagan H

At sz Bt e & LT LIRITEANEIIRNT 2 £ 5,
6000
2yr
s00 — — — — — | Byr I
€ 4000 -
§ 3000 /' A\.
> \
IS
2000 S .
1000
0 T
0 5 10 15 20 25 30 35 40
Time (hr)
HidlL: JICA F4
X 3.5.6 Mt/ NA Fu s J 7 (Kauswagan HEHl )
65) = Ol
1) CHEERRE
~ =27 OHEREIX, DPWH Hifi&#E, HEC-RAS Oh 7 IV —H2 ML |
TREDMEAZ B LT,
H AR e Rt 3-47 201443 A
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# 353 =V 7 OHEREK

General Classification Roughness Conefficient (n)

1 {13 (Sta.0+000 - Sta.4+800) 0.030
{A] 18 (Sta.5+000 - Sta.11+700) 0.035

2 | Sand bar with vegetation 0.055
3 |Flood plain with grass/brush 0.045
4 | Flood plain with medium to dense houses and buildings 0.090

Hig: JICA AR
2)  {HKAL

T R &7 a OPIKILERATIC BT O A KA L., BRI 2 W5, fiE
SLHER O FEHTIZ I CIRE AL 1.01 m CEAM K mE &) 2 v 5

3)  FEKIEK
EOBIEGBLL L), BfE(26° 0L E)ITx) LAEKIk A2 3 E T

RE LT SEAIR O, BT B OMLELREL DR EIZ- DU Tidk, Appendix C., % 6
E‘ \—/j—\‘j—o

(6) ICFEMEAT AR

T R OILEMHTHERIC OV T, AR % ) 3.5.7 12, FHRRAKRFE X 2
¥ 3.5.8 (T Y, £z, /7 1 OILEATHE RIS OV T, KA 2 X 3.5.7 (2,
AR K IRPE EEX % [X] 3.5.9 17”7,

RERRATIE 1 IRT/AKBRENTIC L - CTHEMi L7272, LLFOFRNEIC X 0 FHREIR KR
BEEER 2 AR L 72,
O HFREOFHFE KO DHIIEAER TIEEOR DKM EZHET D, T—F &
v MIZ Uy FIERICEOMER L, 1m 27Uy FET 5,
@ RAKEIZ, OTIERR LKA & Ml S & (DEM) D £5r & 75,
@ WEHOHEFH THW D IAEBEHEORKESAMILI00 m X v o b L,
QTHER LTZIRAKIEZ D v RZ a4 5,
T R OATAEFIE, AN A BN K AuiE Kauswagan A& His & Maharika 4% Hi st
IZBWT, HBEBIKAL L K <HlA LTV, Ysalina f&H s CIIEBRKNALIZ A~
FPREARAITA Im K< e o T D, FHRIRKERBEEEIX Tld, SEfE TR /K i PH AR A ks
REBIOEEBRKERERR SO R L <H#EE L TWAHA, Ysalina 16
TV CIEFERBIZ AR TEHEARM D G < 22 D mA 5 Y | Ysalina 1 EIE T FEREIC
PEARTHEE AN MEL 72 D2 S 5, Ysalina BT TiL, WIERAEE THIE A&
BT HHAETHY . A EIOREEHHEORFEHEE CIX, HESZHOmNOEE T
72 RNV EOFBINEICIRADRN LD EE X HND,

X7 v OEFTRERIE, BEPIcEY R RO 27 L, AKOMoA R T
Kauswagan & Hii s & Maharika f& #5238 W) CLEKIEBR KA. & L <A LTV 5,
— 5. Ysalina #&#1 a1 CIFEBR KA FEA~FHR AT Im K< 7o o TV D, FHE
IZKRRE BN CiX, Ysalina £ Rt CIEIFRRIC LR TEIBE AR & < 72 28 m 23 &
v . Ysalina 15 _E it CTIXFEREIZ AR TRFKMMEL R AR H 5,
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Profiles of Computed Water Surface Elevation (Without Project, Unsteady Flow Analysis)
30.00 T
2;.;
b
25.00 e
20,00 : W.S. El. (Pablo)
& —— W.S. El. (Sendong)
3 —— Min. Ch. El.
— é ----- Ave.Ch. El.
§ 15.00 & = R . R = s GroundEl. (L)
< g & )
13 2 r—:g . s b N e GroundEl (R)
.E < -Fgu E § . ® GroundEL XS (L)
é 10.00 ;B . e 4 GroundEl XS (R)
! oo o GroundEl. DEM (L)
;‘ A GroundEl. DEM (R)
----- i A ,' ¢ Flood Mark (Sendong)
5.00 i ‘—’/'/ -
Vo . B Flood Mark (pablo)
§ = Bridge
0.00
10000 12000
-5.00
Distance (m)
HilL: JICA FRZER
B 357 &Y Ry - ST o IEBARATRE (KA 5341 )
AATERASE 3-49 2014 423 A

RSB A v X —F v a TSt 2 a
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Hi L JICA FEA
359 T il R(2)
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3
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(IHY Y« F - o a )T F3#

(7)  IOEARHTRS S

HIk DTG KFRF T T, 100 m WU OXE Z & DRKIRD T > 7 (FEEE: 1 m) % i
T—2 L L THWD, BAKEIX. 57 712K &4, i) H<0.5m, ii) 0.5 m=H<1.0
m, iii) LOM=H<2.0m, iv) 20m=H<3.0m, v)3.0m=H & L T\ %, %
1/25 35 L U0 1/50 LXK % X 3.5.10 (27”9, AHiEME=R 1/2, 1/5, 1/10 \ZxHEd
5L Appendix C 12 L7z,

Ty Ry L RXT o RO PKILE SR LIRS R A i T 5 & R
1/50 D — A &t R Ol K ORKER S 9MITIZER C T, FREmgER
1/25 O —A L X7 u O Z i+ 2 & 7 U E T/ hEn, Zh
T EBEDOENNI LD DB BN,
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w TF

Hidl: JICA A
[0 3.5.10 FESRAIERLEARNTHE (50 FEHeR)

355  JIRZEICEE T D RRET

(1) T HEHERD D BLAK

1950 FE(NAMRIA) D #IFZ[X] & 2011 FOHTFE X Z ki L, A -7 - A4 a I
HETR OB 2 fesd LT, WRHROEEBIZER T 5 & W7 L& D3Rk
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o o 1) Ef R

MACAIALAR BAT

LTV ENTND,

LEGEND
—— NAMRIA(1950’s)
BGRY. WACABALAN —  F/S 2011
N
\ i ; §
]
\ L 1] "
[ T A sy g o
Ly §Er
S
W §F R e
i 14 %
A 7 5, ! ot
o . P ) % gl
i \ N ': -
- FIS 2011 S, > B WP
y e o o
/ N, %
! BORY. BONE 4 =
BGRY. KASYIAGAN

Higt: JICA FH A
X 3511 AH¥ Yy - T « A u)lF OFHIOWMERIROEE

BUIGHEE, &I FAEDORER, W AEOHED OMITIZ, HOTWBEESR S {ERD
5. LAANZHEARBEL 2o TWD EW I HFEAELNTWD, iz, W Of)
T OMLZEFIN R D L 91, DS OWFRA 1 CTHEH LT\ 5, 2008 4
AT ﬂ‘D%(%)%'ﬁWﬁﬁk L 7z Macajalar Bay OIfJEHITZ X TIL, 74
v T e FraflaEkiE, K 800 m~1,000 m O#FHICHEMENILNY . FDENHA
WICHFIEDNE HIADHEZ 2 L TW5, WBREE. M/ 1 a2y h o &

DERAIC AT, BT W AT CE 2, BRI AEIR OIS
WADSIRN Y L 9 L km BA EMEMATT HDHERH D E NI ERPGFELNLTND, F
7o, W CHEEMES O EHREE T L T\ D

—

Tidal gauge at Macajalar Bay

H i PARASAT
3512 BHYY «F

« oI OAHEBE(2013.1 N7 2 Bk BiRE)
(2) W OREWrT — &
1) BEfFTr—#

B FEE D WA AT B IIATE L SO TUTO 3 RIEH S TS, A&

AATERASE

3-57 2014 43 A
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(DAY - F - A )R %

w TF

Dbl E % X 3.5.13 IZ/R7,
7 3.5.4 BEFOW)IEMRIET — ¥

HIEFE HIEFEhE A AR, AEE R
BETF F/S 2011 |20104E4 H Hfy~ | £ #E 20 NAMRIA BM5 (+2.677 m above |t > K t/kAi
DPWH 6 H#)H MLLW)

R & 28 Wi (777 1 ~Pelaez 4% D #J 500 m

[#15R)
A 2012 4= 10 A w)A) | H:4E 4. NAMRIA Tidal Gauge at CDO port| &> Rk,
JICA ~11 H (above MSL) AW A=Y \§1i)

FIENT I B2 12 km

AR £ 38 W if (7] 11 ~Pelaez & 100~500 m

i)
AR 201345 7~8 A |AL¥E A NAMRIA Tidal Gauge at CDO port| /37 & kK%
JICA (above MSL)

THEWTIH & 12 km

FEWTHI 7T O ~Pelaez #% 100~500 m [#15&

Hii: JICA Fa [
2) IR OO HLk

2011 4F, 2012 4F35 LU 2013 4E DA AT i o0 L X1 Appendix A IR $, 7238,
2011 40 J BT I XA TR AL T M L 72 2012 4E3 L T8 2013 4F 00 Il 0D KL HE TR0
e —HENRH DL I END, RO L T RE AR & Wi o 2 2l U i
WL,

() BURDWIRZEZ OFHAL - B52

AR TN L7z 2012 4 & 2013 AE O] R ARG R 2 el U, BUR O IR ZE
AR L, Z2SORIEORIC, /N7 a3 g A L, 2013 EOE W mE I
FTOFBEEZTTND, ZOBOKHROE(LOMIE S & LT OWEEE D

AR Y (S
# 355 AHYY T Au)l FTROFHEBETFIROE(L
Sta. No. BREE 85

Sta.0+500~3+000 2012—2013 4 | PR b FH- D fi][wH)

Sta.3+500 2012—2013 4F | Borja F&&EE%

Sta.4+000~4+800 2012—2013 4 | A PRAE T 7]
Ysalina &, Kagay-An 5 3R )
T - &5 O Ry BedE o wTREME:

Sta.5+500~7+500 2012—2013 4 | {iPRAK T O[]

Sta.8+000~10+000 2012—2013 4F | B LHUNIFIELE L TV D)

H L JICA G

- Sta.0+500 2> Sta.3+500 O] 44T D T il i TIXHE iz H v | B
Hifgg, BiiFER, TR EER ~OB ST A R L —BT 5,

- Ysalina 18, Kagay-An 1823\ Cld 7 v gk 2 R T el O 8 % 5%
T RREEDN B D,

- ATAARE O REEN I IR OB L BET L 06ENH D, DPWH Z 10
B XFB IO/ N R T2 350 L TR0 | I ORI AR
BEINTWD, #LEsd LSO mER 2~3 ha) & LR S (]9 3 m)

AR TR S 3-58 2014 4E 3 A
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(BHY L - F )l 3%
THEFE % & 60,000~90,000 m* BIAED BN EHi ST\ DH Z &Il
%, DPWH % 10 X EBATIC L D &, 201249 H 5 11 HD 3 A
Iz, 975,000 m® OBBET FL LI L, Z0O%, THOHKASHY
Wit B T AL TV D LD L ThHoT-,

High: JICA R
X 3.5.13 2011 4&, 2012 £ L O} 2013 E D) [ BEMTHI A7 B X
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E=S
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i
==X

o o 1) Ef R

(4)  HMEWTTRIC & 2 I RZSE) O R A

AR L7z 2011 A, 2012 438 X OV 2013 A1 320 L 7= I ERE R 2 & 1o, &0
IRIEWTE & G b, £ OEE A et Uiz, BIRRR, R % 7
HEWr X 2 X 3.5.14 [T~ T,

#2356 2011 END 2013 ED I HX v « 5 « Fa )l FROFERET IR DZE

Sta. No. RAEEAL ik

Sta.0+000~1+500 2011—2013 4F |¢  EHRREORKE 2EBII R SN0,

¢ FARFIR ST T, 2012 4ED B 2013 AR IA] 138 T ]
FIETRAONE, ZHIEYMCEBSIN TS
DPWH O/NRERBE DR L ZE 2 bd,

Sta.0+500~3+000 | 2011—2013 4 |+ 2011 4F—2012 4F (MK FIE[#(0.5~1.0 m)

¢ 2012 4£—2013 T L AEH (K 0.5 m)
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SRETFR(BENRO)D I D & & | BT « T 2 A 12k L CHAF FEE 05 &
ZFERELTWER, BBV TEIEFRRAENTWARWE & Hic, NT U AITxH
LT, BriiOATRESNTWDEDALTHDL, WAYY « T « Auficid,
MAERAEXR L U7 il B I IR E S v Tneny,

ADB (X, #HY > T - Aokt LT, BEKEH, FliE, IS I,
MHT L 74— )T o FHEAZFER L2, & EICE L ik, A
T o Ao JIFRE IR RN e o TN D,

X T A a IO EREICIE, o OREX(EARARE)NH D, DENR
X OIRFEX - BEAEW) - Wi IS S FLR (PAWCZMS)IC L 0 . 2B — oD #X
WX D EEEHEN R E S LTV D,

KA (EOSI) IS &, B AY > - 7 - Ak, NGRS EGHE 2 5% E P
Thb, FEHIZEESD CLUP IZ, CRMP & T 4700, EbiZErT
b, o, BAY T AaHIOMWEIRVITIE, 6 7 FTOWEERE X DA
HARH 0 | WHEREXGRR EDRRESINLTND,

Y T - Auiid DRRMP (21, B RIZIA T, BEfK & L Coftik
EIARAHENFHE SN TV D,

3) HIHYY T« A u)IFREN O FHRR I D 0 D IEE)

HHY T - FaJIlFEEICEBVTIE, DENR 72 O ESHEE., TR ORES .
ADB 73 E DO [EBHEER N . AR & IR RIS RIS D B LA A s L T\ b, T Ok
FALTICRT, £7-. TNODOIEEO 9 5, DENR 2 X AIEEONGE X % kX
\ZRT,

AR TR S 3-79 2014 4E 3 A
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3.8.1

DENR &, BN W T ARFRRIZH L Ta = =7 4 X—AHFWRE B D
iﬂﬂ%%%%if CBFM {EEh % 520 L TV 5, F72. CDORBMC Ok
DSE, BHYY T - AuJINEICE T OEREED TWD N, B Rk

_iémm@@_\&7%?/ﬂw_%%@ht_&ﬁ%%éhfﬁb\%%
%, AR OB T B O A HEET D LB B D,

ATX o 7« A v I EiER O S OREXICKR L TE, hi#EXEHREZES
(PAMB) 23 5% jén Eﬁﬁmﬂwﬁﬁﬁaﬂﬁméhfw
X T Au iR RERFEEFT(CLENRO)IX, A ¥ - 7 - A mifi

22PN FATA :ij‘bfé?/ffoc&mﬁﬂz%@&)m\é % 7-. BENRO/HT H R &R
HEFT(MENRO)ZEB W T, 13T U HAICK L THEARDHEZIT> TV 5,
J7. UARTHETZEBW T, Del Monte Philippines & 71 L C. KESBNZ RN S/
WHOWRES B LBFEIC L D BEREZ &R L T D, IHYy T - Arlllk
WEOMD 2 BIIZBWTIL, 2O XL 5 RSt E OWEIC L 2158T I S
TUNZRU,

NIHX T« AuhiDREEAFEEFEFT(APO)IL, DENR & 8T, IhFHR
B\ T~ e —70ARZiFH L TWD,

ADB (X, 7% K/ VINOETOHEINT Vi A Z b8z, BEAFOFikiE 2 i E o
FENC D EM BB KON Fich b FEEERT TH D, ik, 4
% FEhE S 5 R EHE(NREM) O HEFIEE & L CLESIF o TWnb, —J, 7
T U ABRFEIT(AD)IL, 7% K UN7e ECARMREEE, JiikiE e, e ﬁ%ﬁEm
DB DTa Y=/ Mgk, T 25 ETH 5,

KEY R BERICET 25800 FERER - &6 - Bin
BRI VBRI SR B
(1) FHFaEESE 10121 5 (RA10121)

HFENES 10121 5, B4, (740 U EEKEF Y X 7 @8 - F L 2010 42) 23
2010 =5 AICHIE STz, ZOEHICITRO 4 SDOFEZR BN D 5,

- 74UV ECTOREY R RE - BHY AT AO#RL

- KEFVATERE - FET L— LT — 7 O

- KEY A 7B - EEEHE O AL

- KEVAZER - BHESOR YT

7% 3.8.1 IZHMENESS 10121 5O EHE L2 NAE LR,

AR TR S 3-81 2014 3 H
S BRI A 2 —F v a TSt R o
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#3.8.1 ILFIEES 10121 BOEELNE

FRIEAH BEERAR

HORTE S AREY ., WEER. AR, hOoSEDOHSRY - BRI LB T 5 T
(Section 2) Bi7p a7 MIESSKEY A7 - BHT 7o —F Ol 207
Tu—FIZiE, K[EEE), BERTHITRTOEI X —R 5NN T X TOM
JE., oubld, Mk o "7 0 OBE EBIMOREE ETe,

1 FH 4t KEY 278 - FEEROT X TOMmEICEIFRT H2BOR - FHR O, <1
(Section 4) BLOMTEI O G 2 & & 325, ZiUTid, ELWRIET T v R),

URZTRRAA b RIMER, BSE - Gk b U A7 EROER, %)
REYZR IS & FIEE 0 72 D O i & & e,

Rk ED AT =X 1 SEY R FEOT- D DR LD A = X L O
(Section 5, 6, 7, 8, 9, 10, | [®EZ, Hufsk, IN. Hi/HI72 5NN T U HA L-YULETOREY A 7 6 -

11,12,13) HECBIT B K v b U — 2 O
BN« BTHISERT « ST U TANZIBT DM HE Y X7 & - FEEE T O
BT

i ECB 75 (OCD) D HENR & MERE DA 5
KERT T 4 T ORE

% 4> (Section 21, 22) THI G S Y R 7 180 - W HRAE A ) OBLE“RF D A7 - HWHIEE & 487
DI=DIT—REMTED 5% EAZ T HRED X 78 - FRIESITKE T
}_:) ”

MEFRE Y A7 8- EHLE] ORE

Hi 8t Republic Act 10121, May 2010

Z OIEEICERT 2REES O L 0 BRR SRR, HERE, IEEh A BLET 72D E
JETE R MRS 2010 45 9 H IR STz, I, T OEMICHE S THEFE K
FYRTWR - E T L =AU — 7 N 201146 IR E SN, TEFEKEY R
TR - EH T L — LU — 7 1o T, TREFYV AR - BH T L — LT —7 |
EFEoKFEL 4 MM E MFSNHRRETH L TEFRKEFED R 7@ - F5
AHE BERC S e, R BB2ICIEHEKEF I A7 - EH 7 L —LU—7 B X
O TEFREFY A7 @)K - FEFE ] O 4 SORIE & RS bR 2 RT,

#2382 EFRKEVRIEMR - SHT7LV—L2U—JEEO 4HEEBRHEINARE

KEY R 7B - EH HHEINIRE
DR E

KET - Maggtk: L FE LD SELFLE I 2T DN ESEDL I LI
FoT, KFEZEGEL, BENREERLZERSED,

987 YA BAFREKERELZTHL, THICLADREITHR L, ADKEE
FESELODOaI 2 T 4 &Rl TORENEBIET 5,
SEFE RS SEERFEIIRERLER, RSN AR SE, REEROEF %

PR U, BB 22 B GHE B 2 MR S H 2,

KFEEIN - 1 HL BItRY D ftiax - (EROAESF - BHRIL, 2o ELZ T2l "7
# OMFRRE 2 [ - SEESE, “LY BOEHEE “OFANCES S, K
FU AT 2B ESED,

Hi#: National Disaster Risk Reduction and Management Framework, 2011

(2) /ki:(PD1067)

AKIZBAT 2 KAEEAE 1067 =, B4, [7 0 U E U EKIE] 731976 4£ 12 A 31 H
WZHIE S, 2 OERITZEE2 KRR - KEROFTAHEEZBE L T\ 5, #k
U A7 BRI LTk, # 3.8.2 12/R L7z/KIEDSIE(ATrcle) & i3] S =i D
it 37 FH 1 7 A0 HIj (Implementation Rules and Regulations) D #fi(Section) B3 EHE T 5,

AR TR S 3-82 2014 4E 3 A
MRS BB A v 2 —F 2 g TS H S % a
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# 383 #HUKU R EHICET D KO RIA L EfiEH S EAH

KIESRIE (Article 5)F BRI 2 b oo Il EFIRIZEZE DA T 5,

7K TE (Article 51)

TR L OMEE - RO RERICHZ Y, Ak CIIiE 3 m, FE S CI3IE 20 m, sk T
I§ 40 mA L2 V) o—3 gy, AiE, ¥, FA_—IJSONACHATAEL — AL T
5, ZORBICBWTIE, MAbLLZ ) — a3 HifT. WESO R CTHLERFER - B
B E<SEELZ L, FREVRIEED L EETS Z L BT D,

BRT 2 a3E Ml Hl (Section 31)

A —RA L FORE: KESLEIZETHHD: NFAHOTXTOA = A MIE. W - W
BOWFIZBNT, BAK 25| ER &0, EIERKEO KO EH 5@ KL 2 L L
L7 D &35,

W AEEEM E T IIHEEM L, T LA — XA MIERE INZSEAIT. DPWH(AHEE
EIEA), BIGHRE TS ek - MIFBUFEEE &L O 2 K-> ZBRIC L omBIc L - T,
WELRTNET RS20,

ARSI (Article 53): BEKILTE Kk OF)EFHHE & g KIRE T 72912, DPWH EBIXTH/K % E Hi
(Flood Control Area)# 5= L. 215 O KK COPKILEM X E G 2R ET H720DHA K7
A ENERT B,

KiELTE (Article 54): B & S 7=k BAEI i (Flood Control Area) Tid., 8E % KIE4 7, W -
IO ERE . EITINOR T 25720, BADIORNEELIET-0, PKkiZLD
BESCUKICL DMEEZERED L2 2 1TA%ELE, £idar be—A3570ic, BAIER
IERBIEEZBET D,

AKIEZTH (Article 55); BN IXE S Sz iRk E i (Flood Control Area)lZ8W ) Cld, SE 725
TBAKDOTZD OMEW % BT 5, o, TOHMOTZOIZ, BURFIIINEREBLEI)IERY, &
DIZIIR - JEDIN E TEZBEICAN, BICESSA —AA L FERET D,

KIESH(Article 56): JIIR, W, FI51% DPWH REIC X 2 Fali0AGR &2 bR E . BHEL LT 2,
Flo. TOBROKRIT. DX RBHEATAPNOW T 2720 HEZMOBIHMX 2 E 0O
ISR Z T LD RBOKDER L~V 25 & BT 2D &9 REHFT R 252 b O TIERYY,

HH i
“Water Code of the Philippines and the Amended Implementing Rules and Regulations”, House of
Representative, 2012, National Water Resources Boards, March 2005

(3) EZF/K7Z: 41k 2012 4E(National Water Security Act of 2012)

BEHAKIEII N DR B D0, KIEOUGET N RT#Em SN TE TR, KiER TH
FIK 224215 2012 A=) (National Water Security Act of 2012) & L T4 &2 2. 2012
1L HICERICRE SN, BRI TEFAKLZAE 2012 4] 1%, EITKkD
L) RANBEBHREE BRI N TN D,

- BRI T3 R & o T2 B) 2 OB R EALIZ B D < BEA R R KB IRE
AR S,

- TANTORBERISKERE - BAFEFHE 2 & T LR FHE 25K 0 5,

- TKRELY AT AT DB 5 CICHRRAIORNE 2 RET D,

Bk U 2 7 EBICEET A EGTICE LTk, ZKIEICxHST 5 TREdDSRIA (Article) 2 & |
KFOE D OHREDTLIBRNESRE I N TV D TEF KA 2012 4 [ZxHEd
% Hi(Section) & L GEME LTV 5D,
“Section 52 (A% Article 51 [ZXFIN): “ Il ETS L OVIESF < R D EAERIZH7E D, ZBiTT
T T3 3m, fESEMIE TIIWF20m, ZRAHIE TIIHFA0m & L2 V= — 25 2, K,
VX, VNN—FEDRNIEAH) TR T 54— XX ET S, ZDXIBIZEN T
(E, L2 V=g TN B BB b DR LFFAR LITHITT, B

AR TR S 3-83 2014 4E 3 A
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(BHY - F - o)) e 453
EED FH) TRZELHFR « B LIRS HFES Z & BLOV DR SHEEY S &
75 ErET5,

“Section 54 (k7% Article 53 (ZXTS): PN X1 DFl a5 & s KRIET 7281,
DPWH £ B /4967 73 M DIFR F /& 1245 BT AT & B L 7o - T, [5k L 2l
(Flood Control Area) 2 55 L. =415 DX TOMAK L 10X B PEF] IR 5 S i 76
17 BHEKEIREBEFHE 2B L) 5 RIET S/20DH 1 FZ71 > FFkT 5,

mEmE SN TEHZKZAE 2012 4] 1%, XV afERBok ) 278807 7
0 —F &l LT 5 — 5T, JR/K 2 1 (Flood Control Area) D& 5 & & BRIZ B
LT, BEPREIFEEAERBfEICL TS LB E XD,

(4) HAKU R EHICEET DM AIGE, GREY 2788 - LS. AR
KOITEAR A

Hi 7 1 15 K1 (RATL60)

ICFIENES 7160 7, B4 THUOG BIRIARTE 1991 &) 1, 74 VB TOTXTO
HIBIRDO SR HEIR E REN 2 HE L TV D, kU A7 FHICE L CTld, ZoHh
FEBEREIL, BIGBEOLKFE 72 6 QN BB is% 2 & D R — v R L ik
WZDOWTIRD L DI, HEL TS,
“Section 17: “ AV —EX L gl W HIGHKIZ, H 7275 L 5557 LRITILZ:
LRV, FEEHEDEITR LFEIT, BAERE 50 T SHHE e B LT 20
FULZR B0, HIHIEHIT, KEEIC Lo TIHEFEEE )70 6 HEREZES e
RERECEFFIZB L T ORI R21T0UT7R 670, 7
“CO—F T, BIFT S HIGESFFE Wik, FHE P N — B X D E i
E LTS SREGEFERE, [HXOMEZ 20772, & L<Id, 2R « EIH91Z
RO FTHEHERDFE 5217 /= NI FECH D E R B FFE, 726 N DM,
FHE, Y—ERIFZ DS LR,

Rt #OF BIBER, BOKFRE 7 B ONC BTG R & a e A itk 12k L CETER
HEE2A L, TR OMIRIZ L - T, MREASMNOEROBELIZINZDH I &
EEWRLTWD, LLans, AXRFEOLEIZB T, EXFOTEIHGH
BIRICE 2602556, EBRBLOH GO ELLREET MOV TIFHTE LT
W, FE o BIOEREIIEFITH ZHIZOWTHRE L TR,

DPWH [, FZET TRHCHT BEVRIRICBE S D Ko REEICHE L T, £0%
OEB(HERFEE)ICE LT, HiF AR E ORIT MOABEZR) 2T 5L\ )
WEHELY L >TWD, LNLARRDL, BIRIERO FITIT KB O iRk (K% R O
HIEME)DMEFFEEHOX ¥ RO T 4 ORBAREETIZAIREO TRARREND,
EEORFEDNHE L WGENRH D,

7 5EE Y R 7 8 - & B4 (LDRRMF)

Bt EFEKEFED A7 - BHFEES &N BIREIC L DA R EIRoint
Memorandum Circulan) 233 2h S vi=, Z OA R EIRO B AL, HGF§EEDY 2 7%
W BEEEOTRE Y EMEHICOWT, IFHIBERICEDO A RE#RMT 55

AR TR S 3-84 2014 4E 3 A
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&L HIFREY AR EEESICET A EAMN A EE AT ThHo
7o HFREY X7 - FEEGIILRION 7 I T 4 KEL L THLNATWD
LDTH 5,
RA10121 (2 LA, H5 BIBEROBEFEINA D 5% L4 Eid, #EmI(ZAUIRE L7
WNDKEY 2 7 BRSO SKE Y R 7 EHEEE A2 T A 72010, i E
U R - BHEES L U TR LZTIUER S Z2WZ L2 T D,
COFEEEZEFETLHE, MITRED 2 7B - EHEEERE T, BOKERET R BTN
REHE it p% O 72 O OFEFFE T RIL, HFREY 2 78 - FHILAIC LV R T
X HAEEMEND B
BV 27 EHICEET 5 BIRIKOITE M
A, FRIMP-CDOR IZBfR T 5T X T HIEKIT RAL0121 (2%, £ HIGHK
LUV O T RE Y A 7 8 - B HRLES A R T A ITEMS R S, £
3.8.4 |ZFIfRT 5 & BIRIAE O EFEIZEET % BT (Municipality) D i Bt D1 TE A4 2 7R T,
#384 kY R/ EHIZET AKX BIBEOITEMS

Hy TB R DA R DITBU R DERNE
Libona |fTEzfr 445 01 5 S. 2012 4E(EQ |+ SFE VU 2 7 FHICEHT 2 BURE S
No. 01 S. 2012) o MTHRE Y R SR - RS O, HRE, ¥

2 )G, AL —v gk A—, THE
o ETSRE Y R 7R - EHRTEE S O X

Baungon |{TEcf 4355 09 5 S. 2011 4E(EO|¢  KEVU A/ EHICETIBURE S

No. 09 S. 2011) o WTSCE Y R 7B - BB S OMERL, HERE. ¥
27 SR, AL —ya ko2 —, THE

¢ RPSEE Y R 7B - E RS O

Talakag |[17Bf 45 014 5 S. 2010 4E(EO ¢ KE VU 2/ EHICHAT 2HE T S
No. 014 S. 2010)F L UMTEuAn4T [+ HISCHE U 2 7 HEK - A ERRF R O, HRAE, ¥
#5014 5 S. 2012 4E(EO No. 014 S. U B, AL —v vty s—. T
2012)(2010 4= DeLEThR)

8 Libona Muncipality, Baungon Muncipality, Talakag Municipality

S HIT, FHEIBERIT 2011 £ F 721X 2012 FEICBIT A ENEFNOKEY 2 7 8 -
PRI A ERL U EIMRISEI & & B IS 2B OIS W IEEI 21T - TV 5,

(6) HKY A7 EHITTRS BRI DML - KB - By
7 3.85 TPk Y R 7 FHLCYR S BIFR ™ D M DIERISR OIS 2R,

AR TR S 3-85 2014 4E 3 A
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# 385 #HkY 27 EFHIZEEL BRI D MOBERE - L6 - BS

Gali) Bk Y 27 BHICBERT HRERTE L ERAE

KFEE S 1152 B 1977 4F| 7 4 U ¥ [E 855 (Philippines Environmental Code)

(Presidential Decree 1152, 1977) |14 Z&(Chapterld): Z OEFOF 14 RICITRONE P BLE ST
l/ \ 60

TRk 7 v 7' L%t % (Section 34)

K H DR IR B BT 2 72D O X (Section 35)

DENR(ERIE RIREIRE), 1TH M |k =L N TDONY 77—V — L DFRTE
4% 13 &, 1992 4F (DENR |4 ffi(Section 4)Z OITE MDD 4 HilX)IF &2 &4, TNENDNA
Administrative Order No. 13 1992) | v 77—V —VERETHIEEZHRELTWVD,

DENR 1T7Eu4 % 510 5, 2006 | DENR (235 7‘émlI(ﬂifjﬁfﬁ'&%’%)ﬁ(RBCO)@a)’%i

4 (DENR, Executive  Order|2 &i(Section 2) Z DI TE A4 D 2 HilZIZk D X 9 72 RBCO D& E|

No0.510, 2006) DHESNTND

S F S ERBEFEOW)IFkFE (LA L. DPWH & [EF K EHR

PR e L L HICBMT REFE AT 2 LIk o T 1R

KOIZDODEF~ AL —TZ 2 2¥HT 5,

SRR C OREAR D 4V & RRGE LIEEE ST 5,

BRI 7 L— 20 — 7 2 & et A 1 72 ) s 2R - BRIS G
WS~ AX =TT BT D,

H#: KFE5E4Y, DENR
3.8.2  JIEESR O LG EERAITE &R O TR 2 27 FORE

(1) BRI BRI DB - TS

AT CIR_7c K 91z, 74 U B ATIFINEEFUCEE L72iES & LT, Kk,
HAA~TER SN - [EF K 441 (National Water Security Act of 2012), DENR D47
MENRHD, LNLRRND, Zuo OERE - [TBHE S I8 E I ER L T
72 < ANBEFUC BEfR T~ 2 R EEUGE O 72 8O O 81 72 BURF SRS 2 AL L TW
LEBERD,

(2 IEEFICBERT D ERFEE I T Yy - T - AaifiokEOERbOE) &
BAED L2 e s

CHETOHEMICIESLS &L 74 U B TOMINERIZEET % EREREE T

AT TRO LD ICERNTE 5,

- DPWH X Z v % Ttk B itk (Flood Control Area)% B9 5729 DKiED
53 Z&(Article) Z1Tfli L TV 721,

- KIED 56 D DI B ST R, M, RS RSB STV D

- IRV ORERERE 2GS OERMD, KRE LK) 27 B8E0T
DIEEIZHE L CRWHIKICEET 20 F 72132 OHIKIZRE > TL 223 H
Do

W C 2 220 IR D B3 & OBER O EHRD | Z)TBAK Y R 7 EE A et

LHERIZ, AARETRS>TWND,

AAX T« Auaii TOREDOERILOE) &

HHY « T FAafiTOHAY L T « Fa)llOw)INEEFIZEE T 2 Heir OS]
{boE) = %[ 3.8.1 12”7,
AR TR S 3-86 2014 4E 3 A

BB A © 2 —F 3 3 F LA S 82 =
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2009 4F, DENR % 10 & X 13, 55 7733-2006 474 7#% (Resolution No. 7733-2006)
WHESE, AAYy - T ArHBIFICR LT, AAY -7« A a)llEEN o/
7 B AETEE T OUMKZ I XTI 2R - FiEEY O &% & kL
SEEEFRET, TTIRENS OMKICERE L TV D IERE LR MIXICBEE S
HDFHE A TR N EEERE L,

2011 4 12 H OBV BB FUODERIC, 74V E KEIZA T -7
Fa IR O 72 /NGh B 72 5 5 EFTO”No-build Zone”#E S L7z, LinL7
M, ZOEFIFIRKEEOHEHDOES Th-o> T, LFEINbDiTRn,

EDW%, IAY T - AridiOFHE - A% R (Planning and Development Office)
& DILG 55 10 B X A% LFE o 5 & & & Te At 9 & P 4 "No-build Zone” & F87E L 7=,
e, YR LIV, ZoBME iz 4 EATd”No-build Zone”id DENR 8 10
B DX 1L 2 SR M 23R ( the Geoscience Division of Mines and Geoscience Bureau)(Z
KOoHE « KETEAA L FREICESS D THo72, LLBRRL, Zhb
F- T D”No-build Zone” IZIT AR VERRILIT /2NN Z L2 5,

Z ®—JC, ”No-build Zone” % a5/ L #F FH 5B (CLUP) & 3 &M% & 240
NI 5, Z D CLUP (I”No-build Zone”2#5E %2, BIfE, 2 K77 hx L b=
—HTHY, ERRORENOHINROOESEZ X LD LD D No-build
Zone”1ZHigRA & L COERILDOERICH D L 25D, ZD®%IC, KEIZHES &
KICESR DOR4A & Z DOHIX O JEEHR Z RO X ICBEiE S 572012, DPWH £F
2k s oMtk A | Bk E R (Flood Control Area) & L CEET 2 LENH
Ay

i _River Area_:

vear 2009 DENR Region X |* > City Gov.
submit oﬁ‘/'frlla/ letters

year 2011
TS Sendong declare ” No—build Zone “ (verbal only)

LCDO Citv. DILG ] designate[ No—build Zone | (7o legal base)
vear 2012

A4

second draft CLUP by City Gov.|
l FRIMP-CDOR

J

CDO City Ordinace for No—build

a5 OF NOW wessssssssgussns
Zone( in the process of promulating)

DPWH declare thelArea as Flood Control Area

L

New River Area

Hi: JICA FEA
381 HHYY T « AuHiTORJIBBEFRICBERT 5 EREFLOENE

AR TR S 3-87 2014 4E 3 A
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A VAT TDOREH

B R T ROREICI Y, UL AT U T OBEFTNRIEEEZ T 7=
AV HHTOEROEFILOSEZR RN DS, AV Hix 201242 4 13 HO
T D5 (City Resolution N0.12-117)(2 £S5 & | JEERUR & L T4 LRV Ry 722
NI A OEEFT =GRy — > & LTES L7 D5 (City Ordinance
No.12-5815)% 2012 4F 2 H 27 HIZiE#ME L7z,

(R) IERDa T N OBRE

BIE £ CTOARGE O MM A T, 1950 /£ DENR - B BIRIRIC L D ERE
HEEX OB AFITA B RRIL, A Y - T A utiNOs T Yy - T - AR
JNOBERH EIFFEF B L TND I LRSIz, ZOFRZPAFOMIIIREER &
EZDHZENHKRD,

F7-. BIEEO“No-build Zone”lZ, il & DIERIBILN S % MLETH 525, Pk
EEART D7DV DBIEY S NDORE S FEERITEEL L Tna 72, )l
oL TRYLEERD,

BT, ARPFEE TR Y R 7O =D, WL OO0 KB THEL 725
BT 72 LB DR F OREEY R R AR LT\ 5,
INGORRIZIESE, WYy T ~AuntiNOI Ty « 7 - 4l TOH
JWRDOHF =72 EFRD AL FE LT, DX REBEZHIRET D,

SR AWNE L. BEFEOW)IE,. “No-build Zone”, X SICAGHAE CRET 5
RS YRR & |55 7 ] 1 (Right OF Way) & Il 2 72 X3k & 45,

3.9 KEY 27 EE b ONTARTE IR DO BR

39.1  FEHRE
T4 U OHKY 27 EHE L RNCARAE TIRET 2RO 7200 /e ik
VLIRS,
(1) NDRRMC(EHZFHE U A 7 i) - BHIT#HS)
NDRRMC X5 U R 7 g - ‘FEUCE T A EFE L~V OBURIES - WEEZ1TH &
EBHIT, TALOKEY A7 - FHAFRS OIEE 2 4T 5 [E 5 Kk B OB
HETH 5,
AR, Z OESITH RS - FAE 7 Z—2 5 44 O DR STV 5,
# 3.9.1 12 Z OFF#ES OBUMHER 72 & NI O O FE 2 1,

AAR T RS 3-88 2014 £ 3 A
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T4 /@«ﬂyk DR o ke B
(DAY - F - A )R %3

#391 EFRKEFJRAVER - TEFES 2RI 5%

KELAR oD Rt KRR DML

BUFRER | EE 14, REER 4 4 O G 72 % VLT O BUM EL ik
- DND([EB544) (Secretary of NDRRMC)
- DILG(IN¥ B 1645)( (Vice-Chairperson for DisasterPreparedness)
- DSWD(fE2 13 ALBH %548 ) (Vice-Chairperson for Disaster Response)
- DOST (B #4744 (Vice-Chairperson for Disaster Prevention and Mitigation)
- NEDA([E % #% # B %& JT)(Vice-Chairperson for Disaster Rehabilitation and Recovery)

14 DOBUM Eer Ak

- DOH({#f#44), DENR(BREE KRG HA), DA(BEHA), DepEd(#E ), DOE(T R /L¥
—4), DOF(U#4), DTI(E 5 FE¥4), DOTCGERIE(E4), DBM(TH1EH & HA),
DPWH(/A L3 355H 14 48) DFA(SM544), DOJ(E#54), DOLE(S B/ ), DOT(#EE
H)
15 DD BURFEERY

- The Executive Secretary, OPAPP(FI°F- 7 2 - Z K FERERN), CHED(& S HERER),
AFP(7 ¢ U ¥ [HE), PNP(7 ¢ U ¥ EFELL), The Press Secretary, PRC(7 1 U &
VR FAE), NAPC-VDC(FEZFE WX K E RS - SR ERS), NCRFW(Z 4 U &
Ve DR EIZ B 4), HUDCC(E: 3 & O i B R i 8 % § 22), Climate Change
Commission( & 15 28 B & B ), GSIS(A % B P& MR #5), SSS(+L 2 £/ B il ),
PhilHealth(7 ¢ U & AR A )
5 SO HIBERDHER

- ULAP(Z[EHIFTTECY RFHA), LPP(7 « U B2 NTE ), LCP(7 ¢ U B M 1

HE), LMP(HL G BB ASERR), LMB(/N 7 > 7 A 1)

MM |4 oo RO REE

AEIER |1 ORI 7 X —DREH

8L Implementing Rules and Regulations of Republic Act No. 10121

ERHE Y A7 @I - BB A O FAICIE, Mk L~ OIS E ) 2 2 89 -
% EFEHE S (RDRRMC), M L~V DN S5 U A 27 8839 - 44 B1 3T 23 (PDRRMC),
MELIEIMLRALILIEANT AL L_LOKED 27 &R - BHF#HS
(CDRRMC/MDRRMC, BDRRMC) 7% RA10121 (2D E RN STV 5,

ARFAERIGHIL TIL, B, DO X9 & LUV OITREY X 7 & - EHET

RPN I NI,

- HMESE D R 7R - & PREE#E S (RDRRMC): Region X

- INREY R 78 - EHEFEAS(PDRRMC): SV I A A U H U, T xR
KM

- MR Y R 78 - FEREES(CDRRMC): Ao -7 A a

- HTE Y R 7B - A PRETE2(MDRRMC): Libona BT, Baungon T, Talakag
)

ﬁﬁﬁ%ﬂﬁfi ENEND LIV OHGSEY A 7B - E RS T E

2. BET 5 BIRERORER E/2IEm P =T ROBEE (2 S DRk E 1 5
EY X 7B - BHAEES EIIENENOTEY R g - EEHFRES O E
FERE TLHD)E L HICEERKEY 278 - FHEEH 2 Eii L T\ 5, &
Toe NI HA LT, KEEEZERENE LIEEROEFHM EE VWD X
IIRREY A7 - EERIARAIEEN 2 E L T\ D

AR TR S 3-89 2014 4E 3 A
MRS BB A v 2 —F 2 g TS H S % a
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3
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(IHY Y« F - o a )T F3#

(2) DPWH(AILFIEEKR)

TSI Cilk 7=k 91z, 74V ok 27 &I, SRR BUFEEBI O S MA
VB L R B AR TTHRA R T 7o —F R 5 T\Wb, — 5T, DPWH (it
KIVATEBRIEDDLEL DTy ey aFEm L TE7z, DPWHIZZ 4 ) BV
BT HHK Y R 7 B OREEY) IO W TBUREERS & LT o i e 58l 4
Bi-LTwWa,

2012 4£ 9 7 3 H¥E%hd DPWH %44 Department Order No.62 (= X #UiE ., BifE . DPWH
IIRBE 2 &5 O R H 5, BIED DPWH O#HREK %X 3.9.1 |2~ 7,

H #: DPWH
3.9.1 HED DPWH DiE&ER

AR CIRET D XRICHIRT 5 DPWH N O E 2 BREG T - 5 R 2 DL TSR T,

1)  Project Management Office (PMO) - Flood Control (BBl 7 0 2 = 7 &
FHAT)Y

PMO-MFC&DP(F MW AR & Hk 7 0 ¥ = 7 NMEFEBIT)IL 2000 F3%5hD
DPWH 4 N0.232 |2 L » TRV ENTo, ZOEEWKBEH&HIK 7T a Y =7 b
BEHEBEIN, 74 VB TOEK - BPEFEICEICED > TE T,

L2276, 2D PMO-MFC&DP (3t = 4, 2013 45 1 A 11 H(Z, PMO-Flood
Control (BKBIH 7 v =7 MEBEFEEDN) SMENLIHT-r vy oy NER
BEFNRYL SN, o7y r VEBRFEBFIL, i) PMO-Flood Risk
Management Project (FRIMP:#t/K U X 7 &7 1 v = 7 AT, ii) PMO-Flood
Control and Sabo Engineering Center (FCSEC: {A/KWBiHiE v 4 —7 vy =7
& PR F ¥ pPr ), iii) PMO-Pasig Marikina River Channel Improvement

Projectt KAMANAVA and Valenzuela-Obando-Meycauayan Flood Control Project
(KAMANAVA &VOM: /Ny ¥ ZIIBHE T 0¥ = 7 MAS T NR&ENNL Y =T -

12014 4F 1 H M5 T, United Project Management Office - Flood Control (UPMO-FC) & fiitk4 3R ST 5,

AR TR S 3-90 2014 4E 3 A
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(IHY Y T - A u ) HEFETH A 3
TR R-AAL T HOKBE T 0 Y =7 FEFLEBEAT), iv) Mt Pinatubo
Emergency (MPE) Integrated Disaster and Climate Change Adaptation (IDRR-CCA: t’
F YV RBAHE K ERKFELEEES T 0y =7 NEEBD 4D T Y=y NE
BBz A LT\ 5,

PMO-FRIMP & PMO-FCSEC Zi#2, A FRIMP-CDOR (ZBHET 2 FHHTTh 5.
PMO-Flood Control ®7'm > =2 |k « XA L 7 % —(%, DPWH %544 No.17 |2 &
S TIEA S 47z, PMO-FRIMP 72 &5 TNZ PMO-FCSEC D= E D7 rny =7 | -
¥ —¥ % —., DPWH #3445 No.24, N0.22 IZ L > TENEFIUEfR I T D,
PMO-FRIMP 73 &5 OMZ PMO-FRIMP O Z 2@ a7 £ -3 EEHE X
PMO-MFC&CP 72 &5 TNZIH FCSEC 72 b FH{E ST 5, [ 3.9.2 12 2013 4= 7 H IFF
FL.@D PMO-Flood Control D #HfkAE K % 7~ 97,
ROGELIO L. SINGSON
Secretary
RAFAEL C. YABUT
Undersecretary
for PMO Operations
EMIL K. SADAIN
Assistant Secretary
for PMO Operations
PATRICK B. GATAN
(PM IV)
Project Director
ADMINISTRATIVE AND
FINANCE DIVISION
P MPROVEMENT PROECT I FLOOD CONTROL AND EVERGENGY
KAMANAVA FLOOD CONTROL SABO ENGINEERING FLOOD RISK (MPE)/INTEGRATED
PO S s oo oot
PROJECT (FCSEC) (FRIMP) CHANGE ADAPTATION
(KAMANAVA & VOM) (IDRR-CCA)
ROSITO V. DAVID DOLORES M. HIPOLITO ALEJANDRO A. SOSA ROGELIO O. ANG
(PM 1) (PM11) (PM 1) (PM 1I1)
Project Manager Project Manager Project Manager Project Manager

H #: DPWH PMO-Flood Control
X 3.9.2 #HEEN7= PMO-Flood Control D#RREAE R

2)  PMO-Flood Risk Management Project (/K V) 2 7 7’1 ¥ = 7 M&E % T)?

HIAE. %MFMMPﬂ%% IZ. PMO-MFC&DP DX 27 Thh-7-7 4 J B T

DIR/K « WPHEZEICEITHEE D> TV D,

HKRBEMNC R % % 227 & L TiL, PMO-FRIMP 2D X 5 72 BRIl &E125 & %

k %%_50

- WP T 2 O AR =T TR NIT 4=V )T 4 AXT ¢
IZBJ LT PMO-FCSEC & 11 L CTHRI e Ak « 7 KA R &T 5,

- WK e Y= FTRETDHRIKROFE., T A, LHE, Mo,
WCHERFIZBY U CEIfRIERE L% 5,

22014 4 1 H I 45T, United Project Management Office - Flood Control Management Cluster (UPMO-FCMC) & #H#%
BB N TN D,

AR TR S 3-91 2014 4E 3 A
MRS BB A v 2 —F 2 g TS H S % a
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- BOKBIE T R Y = 7 TRESNTEXREE T 5,

ERROEEOKENCESE LT, PMO-FRIMP |3 H ¥ D%, FHiE, 2K, i%w

LR SR - B B O ARTAE CTRET 2 xR O FE M & HE T 5 FHATIC

NHELHEE XD,

3) PMO-Flood Control and Sabo Engineering Center (FCSEC)(ia/Kiblh it o #
—7avxy F%kFﬁ)S)

FCSEC X, Jix. JICA 75 O XV FEhs L 7GR B HAN it 7' e & =
7 F%Z#@UT, DPWH o7 r Y7 FHEEFOOEDE LT, H4 Department
Order N0.237 (2L Y 1999 4E|ZF% . &7z, FCSEC A L7z FE 72 HRYIZIRD 2
DTH D,

- BONEHEICIL S & DPWH IZ X0 Sl S D TRK « BB O Ew x5O
(A DB R DA M2 = LTS,

- AL, AR, EEHEE., M ey e ves hOE e 5 ONIHNELD
FTARRHI OWeST. A8 U T DPWH DUtk & HIEGE 2 i b4 5,

FCSEC IXEERIC., TaK « WHHED =D DOFEMIEUE « HA RT A4 v OVERL. BEIE

SNz DPWH FHBEFTOT =7 O, {BKICET LT —H_X—Z « fFH

AT LOREGE, KEEBROBMGEZIT > T 7o, FEAMIZ, FFEED PMO-FCSEC ®

FEHE & HEFRIE FCSEC OREHE E HERR & [RIER TH D,

4)  Bureau of Design (BOD) (F%#t/3)

BOD DHERR & EH{T:1X, 44 Department Orders No. 124, 1987 4 1 A 30 H (2S5

TV . BOD M@ Hydraulics Division #3312 DPWH DK FEAZHY LTS

BOD 213tk U A7 EHIZEI L T, FEIZROKEE DR H 5,

- FHEOEINT YA T EIART—L, THA L HIFARXy DL Ea—

- %%@%{fﬂﬂﬂ u‘l"%’?ifﬁx“\ w7 DL E 22— L g(mu

A THET 565K L TlE., BOD (X ICHEEW <5 0 S 2E (fi 1) F2 i piic

BT 5HENIFF SN D, £72. BOD IIBEMOT VA v inKREEEINTY
BT, SR D) ERERFIC O ST 5 2 825,

5)  Bureau of Construction (BOC) (5% =)

BOC 3tk Y A7 EHIZBA L T, ROBENH D,

- HE, MiTe 7 A, ZHEOLE 2—

- LEEBECTOIHEESOA L AT vay «cFoyd =X ) T OFEE

Ziéﬂﬁf?%%ﬁéﬂ% (2B L Tk, BOC 1EFEITHE & xR 00553 (he 1) S /il 72

IC THERICSET 2 FR/HFSI N5, BOC 1T F¥E(ME T)FhERTEME T O
%?5ﬁ%®7m/17b%m THEAROLE2—, BHE(RF2 A MO
AL ZAT, I%&BT@F*?éﬁ%®k%:%/ﬁ®Vt; A AR

%2014 4F 1 H M5 T, United Project Management Office - Flood Control Management Office (UPMO-FCMO) & %k

AR TR S 3-92 2014 4E 3 A
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(DAY - F - A )R %3

svary cEF=F VU TOERBITI ZENEZEZDLND,
6)  Bureau of Maintenance (BOM) (HEFFE H /=)
BOM 3tk ) 2 7 BB L T, ROBEEDH D,

- R KL HEEE. HEAKHEERSE DR ER DHERE B
- VBB DEMMA I A R N — [T B AR MA VAT Vg D

BOM (L 52D+t 7 23 i) Planning and Programming, ii) Monitoring and Methods,
iii) Inspectorate, iv) Building Services, and v) Inventory and Statistics 3% YV, ZOH T
Building Services LIAL D& 7 o = LAZIE, TE/KiERY OMERFE B BRE 9 2% 3T
%#é@%&%@’%ﬁm%éwaﬂw

7)  Planning Services(7t ¥ — & A J&)
Planning Services /. Planning and Public-Private Partnership (PPP). #/EHIZH U |

—IRANCAILERE DA T T ORI, FRL, FEOBRFEICHET D HAiR R Y —
ERAZREMHELTHD,

Pk U R 7 EBRIZBEE L C, Planning Services (X EIZRD X 95 &% EINH 5,

- AV ITHREFIIBEL TR V=T U 7 B NS RRE R 7 R T
T LPRIAICESE, v RAFX—T TRV T A=V YT A AXT 4 DE
Mz &S5,

- HEEB®IZEDAA U7 IRBEEOEE T 27 FU AR, B NIAE
BENZEDA 7 THBEEEDERM Y X N EIERT S,

8)  Environmental and Social Services Offices (ESSO) (B thas— & % J)?

3

ESSO % Planning Services of Planning and PPP ¥ /SWNIZ® 5, ESSO 1344
Department Order, No0.58 Series of 2004 T &% 3. & U7 Environmental Impact
Assessment Project Office (EIAPO) LA FREZEE LIZ R Th 5, kY 2 7 EFHI|Z
B LTI, ESSOIEIRD X 5 72 E/et&B N H 5,

- DPWHIC X p¥Kis B2 B TRE I n Y =7 M XD REH S EDT
v AR NEEHT D,

- DPWHIZXZBAFE T w7 MIEOIBREE=4 U 7, b NIERBIR
FHEI(RAP)D FE s DR & =% —% T 5,

KA CHRT A REICEI L CiE, ESSO I3t fl ot ¢, Filo wFEIc L
DB LI HERL S NFERRFRE I T 2T —2 a VIR DIEE)
IZOWT, PMO-FRIMP #4845 Z L2/ 5,

#3.9.212, DPWH N LRt O BEREN R « FHEATOBIEDOR B a1~

HPREFRESNTND,
42014 4F 1 H M5 T, Environmental and Social Services Division (ESSD) & #Hik 4 /3R STV 5,
AAR T E RS 3-93 201443 A
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(IAY - F o Au )R 3
#3.9.2 DPWH NOBUREER - EHHTOBTEDBE XK

R - FE B CLil
4 ;A Ll ?k Eva M
PMO - FRIMP Bl Sl 26
6 20
4 ;— o g
PMO - FCSEC Bl 5 Sl > 11
BOD Hydraulics Division Other Division 105
11 94
Bl FH
BOC o1 ” 116
Btk G
BOM 1 1 159
/;AJ-‘ ;r‘ 3 E\/J-\ 7&4‘\
Planning Services DT GEE P18 S 90) 5 30
20 10
A ;A ALy ?k Eva
S5O Bl - FH - 15

Hiiit: Each Office/Bureau of DPWH

9) DPWH Region X(/A #3358 ¥ R 56 10 & X FHSFT)

dk U A 7 EEICEI L C, DPWH % 10 F X FHATIE. YazHig(3 10 FX)To
HEBSIC L D1EK - WEEICHE D> TEX 72, 208 10 B X Y% N o
HEOUKE=Z ) L T 2ED-T T =07, B, MEEEEICET A
1T TW5b,

KE TR T HREICEI L TIEX, DPWH % 10 & X FHEPTII I8 /K i 3% o Hilsk PN
TOEBREBRZTE)> L. PMO-FRIMP 72 & ONZEIMR B 1G1A & OFREIZ S < s
WXR OSEE RS BRERA & e 5 FE IS LD,

(3) Concerned LGUs(E4% H 1&1K)

AHY T Au)lROBRBIREI Ay -7 - Aaidi, YUARTH, Ny
YAUVEL BT TN O NN ORI RIE. Local Governmental Code of 1992
D&, 1FEAL RIUE D R E > TWVD,

X 393y « T « FafiOB EOHMBEXZ =T, 728, X 3.9.3 1ZUtAb;

W7 vy =7 MBI LRWERIY— 2 RIEERS LT 5,

AATERASE

3-94

BB A © 2 —F 3 3 F LA S 82 =
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CITY MAYOR |’ """"""""""""

SANGGUNIANG PANLUNGSOD

CITY VICE MAYOR
SANGGUNIANG MEMBERS

OFFICE OF THE

CITY ADMINISTRATOR

OFFICE OF THE SECRETARY
TO THE SANGGUNIAN

CITY ADMINISTRATOR

SECRETARY TO THE SANGGUNIAN

SANGGUNIAN SECRETARIAT

OFFICE FOR HUMAN
RESOURCE
MANAGEMENT
CITY PERSONNEL
OFFICER

CITY PLANNNING
&

CITY PLANNNING
&
DFVFI OPMENT

CITY BUDGET
OFFICE

CITY
ACCOUNTING
OFFICE

CITY BUDGET
OFFICER

CITy
ACCOUNTANT

CITY GENERAL
SERVICES
OFFICE

CITY LEGAL
OFFICE

OFFICE GENERAL
SERVICES
OFFICER

CITY LEGAL
OFFICER

arTy
INFORMATION
OFFICE

ary
INFORMATION
OFFICER

ary Ty OFFICE OF THE
TREASURER'S ASSESSOR'S aTy avie
OFFICE OFFICE REGISTRY
ary Ty any avic
TREASURER ASSESSOR REGISTRAR
CITY SOCIAL WELFARE DEPARTMENT OF AGRICULTURAL
AND DEVELOPMENT ENGINEERING PRODUCTIVITY
OFFICE o OPERATIONS OFFICE
CITY SOCIAL WELFARE oy ary
AND DEVELOPMENT ENGINEER AGRICULTURIST
OFFICER
ary CITY ECONOMIC ary
VETERINARY ENTERPRISES HEARTH
OFFICE DEPARTMENT OFFICE
ary CITY ECONOMIC ary
VETERINARIAN ENTERPRISES HEARTH
MANAGER OFFICER
J.R.BORIA OFFICE OF OFFICE OF THE
MEMORIAL CITY THE CITY BLDG. CITY EQUIPMENT
HOSPITAL OFFICE DEPOT
CHIEF OF Ty CITY EQUIPMENT
HOSPITAL BLDG. DEPOT
OFFICIAL MANAGER
CITY PUBLIC
SERVICES
OFFICE
CITY PUBLIC
SERVICES
OFFICER

Hi #it: Office of Human Resources Management, Cagayan de Oro City

ThrRds,

X393 IH¥Y T « FuiiOHRIEDKHERR
X 3.9.4 775 396 ZURFHT, Ny ALl XT 7

Office of Municipal Mayor

Municipal Mayor

M7 D HAE DR

ZTh

Sangguniang Bayan

Administrative Staff

Human Resouces

Office of the Sevretary to

Sangguniang Bayan

Secretariat

Engineering Office

Barangays

Hi 8t Municipality of Libona

X 3.9.4

U AR T BT OBFE DX

Environment and Natural Resources Management Office
omce
| | Enterprise Division
Blannling and Budget Office Accounting &
evgf?i‘é?em Internal Audit
Services
Treasuary | Assessor's Office of Social Office on Civil Registry | Agricultural
Office Office Welfare and Health Office
Development Services
Services

AATERASE

3-95
BB A © 2 —F 3 3 F LA S 82 =
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Office of Municipal Mayor Sangguniang Bayan
Municipal Mayor
| Office of the Sevretary to
Administrative Staff '

Human Resouces
Management Office
|
Enterprise Division
| | | Sangguniang Bayan
Planning and Budget Office Accounting & Secretariat

Development Office Internal Audit

Services
Treasuary | Assessor's | Office of Social Office on Givil Registry | Agricultural Engineering Office
Office Office Welfare and Health Office
Development Services
Servicos Environment and Natural Resources

Barangays Office
H #it: Municipality of Baungon [Barmgore]
395 /N v E OB

Office of Municipal Mayor Sangguniang Bayan
Municipal Mayor
Office of the Sevretary to

Economic
| | Enterprise Division
Sangguniang Bayan

Planning and : .
Development Office Budget Office ’:ctcwnlt:gdi‘ Secretariat
nterna udar

Services
Treasuary || Assessor’s Office of Social Office on Civil Registry Agricultural || Engineering Office
Office Office Welfare and Health Office

Development Services

Services

Environment and Natural Resources
Office

i85 Municipality of Talakag

X396 %70 7ROBIEOHBE & Z 0 7B OBAEDKKE
FIFENOH ST (72 & QNTHET) DK E Y 2 7 88 - & EEH 2 (DRRMC) ., 187
Kenll72p6Ba & L CTIXBl « SR LS TV D,
M 397 \ZAhHYy « 7 - AulioREY A7 - &P (DRRMC) D &8
OFEX Z T, X 3.9.7 DT XTOESEIX FRIMP-CDOR IR 5%k CTH 5.,
T O TR X T, RELR D O F I SR O HUEH 26 S AR 2 012,

80 HANRTUHAN, 4 ODF 4 A KD 7 K éﬂ%z‘b %h%h74?<k)7
RS IR O FICHB S TV A ETH D,

AR TR S 3-96 2014 3 H
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w TF

3.9.2

| Chaiman |

| Chief of Operations | Vice—Chairman |

Officer
District I District I District III District IV
Executive Action || Executive Action || Executive Action Executive Action
Officer Ofﬁlcer Officer Officer
|

| Barangay | | Barangay | | Barangay | | Barangay |
Disaster Disaster Disaster Disaster
Preparedness Response Prevention & Rehabilitaion &
Committee Mitigation Recovery
Committee

Hi #it: Cagayan de Oro City
397 HA¥Y T - AuHinKEY X7 ER - FEFTHS MR

% B {5/ ® Planning and Development Office(PDO)(Ft i B %& J&)) & Engineering
Office(EQ)(=> =7V » 7 )X, i, aFEm LR HEHE(CLUP) 2 & Y
(ZHIR D BHFEEHIM 2 3R E L, Moo 1 07 T FHEDEHZIT-> TV D,

7% 3.9.3 IR AR IR D& BRI R O BIIE DR B %~
# 393 BRBBEOLBRIHREOBREDEE K

Btk B In{A B &t

PDO EO

Cagayan de Oro City 110 272 382
. S PDO EO

Libona Municipality 5 7 12
S PDO EO

Baungon Municipality 3 3 6
PDO EO

Talakag Municipality 7 5 12

Note: These above staff includes non-permanent staff
Hi4iL: Libona Muncipality, Baungon Muncipality, Talakag Municipality

T B AR

74 DV OPKY A7 EH L NIARE TRET 2RO I IC EICERT
AR Sk g D N N R

(1) National Economic and Development Authority (NEDA)(E Z2#%% B %8 T)

NEDA 1X7 ¢ U ¥ EEETHE SN EOMAT U 7= RE BRI 72 5 ONZ FHHEikE R

Th b, NEDA [IHNHEHEEIC L AUAKY 2 7@ HICER L T, kD X 5 7p Lt

BN D,

- ODAB&T 1 /T AFFHERC T 2 ST HE I, $lp 7 ig % 8@
C7=&IR(ESE - W& - A\MDORLE % BT 5,

- RE@EUKEEZE 2L NGB EIOF THRET L. EOMSREFESC
T 7T ADREICBWTRERORELZ BT 5,

KA THRET DI L Tid. NEDA (333 (i T Mpm) B T, Hic

BRFMBERICOWTEETLHZ &2 5,

AR TR S 3-97 2014 4E 3 A
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(2) Office of the Civil Defense (OCD), Department of National Defense (DND) (i X
Wit EPIA)

OCD DRAM 2 ENT, BEAROHROA M « MPEL TS SR BOFHEE ., B
T & — TRAMEOTEE) L HELTET L2 L Th D,

Pk Y 27 EHIZEA L TIL, OCD (XA L7zEFEKEF Y A 7 8 - FHES
(NDRRMC) DT 72 & N HE |/ & 72 > T 5, NDRRMC (%, DND EE M
HREEOLDD,

OCD I3¥t/Kk Y 27 & HRICB L Tld, DX 5 =R MEREHEELZH L T\ 5,

- MG OELRER 72 BRFE FHE 72 D QNS AR 72 - HUR I EHE (CLUP)~, KE U =
7 W B EAIR A LD TR ET 5 2 L 2ed 720l BIFRBUMFHKE] -
KA L ELEE L CL T O KE Y R V- WA L E 2 — L, iFHliT 5,

- BIBEER, HFOKEY R 7 - FEEETT 2@ C T, EoRERER 5N
7a 7T Ao T, BWYNIHE LT D0 REET 5,

- PREUFEER 72 H N BIE RN KF Y 27 BHELO R TRl xR 25
L. B e LTV D HEET 5,

- BIBROREMZRRES], FIIRIEE ORET 5K EFY 27 OFEWVHIX ~D
VEREROREICET 27 RN, A7 5 NS #2179,

(3) River Basin Control Office (RBCO), DENR(Jitlk & PR, BREE RKINETRA)

RBCO % DENR O Tk CTH 0 . EOEEARRIBOMEE /2 5tE, &L, U
B 72 b N ICB T 2 FEM R BUNEE TH 2, B AY > - 7 - A )ik
X7 4V OFEE I8 KOO EDTH Y, RBCO IH AV - 7 - A ajiilkiN
iZ7m Yz NEEH L NIEBFEETNH 5,

KA TIRET AR L TiE, RBCO IEHMAM AT T 7o —FIc k3%,
FHAETEY R O FF I 72 & NS EFEEE P ST 2 FR I SN D,

DENR ® RBCO Ri#H# /7 &I LiE, RBCO Ri#H#E /) E & PMO-FCSEC 7' 1 ¥
=7 b X =T X —ORT, #Eiw O 5RO E L & T/ N D =
PAT—a s I—=T 470 2012 4F 10 HIZ3EE S v7c, ) NEE AU BIFR
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Flood Risk Level Risk Inundation Depth (D) Remarks
Level 4 Very High 50m<D yery Q|ff|cult to. evacuate, lose the safety place
in their ouse during flood event
. The safety place during flood is only roof area
<
Level 3 High 20<D=50m in case of a two-story house.
. In case of a single-story house, the safety place
<
Level 2 Meddium 0.5<D=2.0m during flood is only roof area.
People can evacuate to evacuation places by
<
Level 1 Low D=0.5m themselves during flood event

Source: World Bank Flood Management Master Plan for Metro Manila and Surrounding Areas (2010)
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Cabula
Return Pelaez Bubunawan Bridge Proposed Proposed
Period Case Bridge River (upstream of | Dam Site Dam Site
(Q1) (Q2) Bubunawan (Q4) (Q5)
Conf.) (Q3)
25-year | Without Dam 3,300 m*/s 600 m*/s| 2,700 m°/s
Sendong | Without Dam 5,000 m*/s 900 ms| 4,100 m%/s - -
Scale With Dam 3,300 m*/s 900 m*s| 2,400 m’*s| 1,000 m*s| 2,700 ms
&
River Pelaez Br. ﬂ Cabula Br.
Mouth |
i i i Q4 Q5
& & Q@ &G By &
Cagayan de Oro River
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\Qttﬁ Cabula Bridge

Bubunawan River

Cagayan de Oro River

Location of Dam Reservoir
for Bulanog-Batang
Hydropower Development
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4.4 T8 DEAFREH
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- e 1) A AR A W

@hf%@ B LTI BOK B DRERR 3B 2 S ey, B EHEE, 51
fﬂiﬁ@:?’ﬁf)f_ﬂﬁﬁ/%gzﬁkféo

(2) FEUERAMTE

HITX T AT ONIEIL 100 m~270 m T v | 1) 1175 dhECRE T
(TN LB KDL D Wi 2 A LT D, Fio, ?ﬁﬁi@ﬂﬁﬁ/@ﬂiﬂ%wﬁ
B IR & HUKRFOF B AR E WV, Lo T, BRI, Bk L b - 7o @R K
R L UCEET 2,

1) fEUKEE W

KB WX, B, BEEELEZE LT, £m 130, m350m& L, &
YESS CILECNE 120 m, PEZEEECILJENE 100 m 2845, BaER L0 . BAKK
DEKBE 1T 650 m*/s~800 m*/s T. 2 4EMERUKI Y 2 L EITHT Z LN TEX 5,

Desirable river width 220-350 m

DHWL

H L JICA G | 100-120 m N
X 4.4.1 iEAERENTE

2) /K Wi

I Tl 7= Y« 5 « A )llOFHE {ibk{m% 3,300 m*/s %132 VB[
12220 m~360m Th 5, mAKEEIEIL, X I &ic#E, H#FIH, ke o
fEMRELZZE L C, EAFEZNZNUIOWVWTIEEZRET D,

(3)  {MJIIHERTHRTE

2009 D FIS FEfilRF72 & ONIAFIA T 2012 4F, 2013 4RI & S AU 7o ] IR AT
R %, AFHAE TITUARIRO T OFIEITR 2 8 T, {ERE « AT 25 2 &
XEHE L7220, BIMOR SR FENS T - 7 - A eI A L)
TR HERE S DA H D | fR, REDHERDSE Ul ma . TR THERD
OHEFFEILRRZRET 22 LB EXbND,

(4)  FtiE RN O R E

BTl AKNALIE, 2012 FRICATIA CEME L7zl &7 — 2 1D < RS R 72
LBRICUTOREEREL TRET D,

- M — 4 PN R RS

- R K 3,300 m®/s

- RN YA A T +1.01 m above MSL

- FURESO R EKNALIL, BEABLA AT +1.34 m above MSL & R 5 780N K 9
IZRET D,

- BB, TS B DN A E FES T, Ak 5 k9
BT 5.
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- RFEEAKALIE, RS OFNARALOFIFRI, BEAEDBKRAL, i E A4
B U A7 JALEO AN, REEHZ BB L TRET D,

#4411 HERKA

Station Design High Water Level Gradient of DHWL
+1.34 m (HHWL)
Sta.0+000 1250m 1/1200
Sta8+000 +9.17m
1/350
Sta.10+000 +14.88m

H L JICA G
(5) FHEEEPKinE & R

FHEERR R L, FHEEKMICITEOSRHEEEE L TRET D, TTEORH
Eld. BLFIZRT DPWH ORE A R4 v 2SR L. &hliE/Kii s 3,300 m¥/s
Wbt 5 1.2m ZwEMAd 5,

442 HEEKREETERBE

Design flood discharge (m®/s) Minimum Required Freeboard (m)
Less than 200 0.6
200 and up to 500 0.8
500 and up to 2,000 1.0
2,000 and up to 5,000 1.2
5,000 and up to 10,000 1.5
10,000 and over 2.0

Hi #: Manual on Design of Flood Control Structures, DPWH

AR TR S 4-10 2014 4E 3 A
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Design
Bank

30.0

Sta11+606 Pelaez Br.

Calculated WL
A yn

25.0 B Calculated WL

s Byn

\ + Calculated WL
N (10yn)

Stau4+853 Cagay =an-Br=

$ta. 1+504 Kagswagan-Pumtod Bridge

+Sta.2+927 Maharlika Br.
+ Sta.4+299 YsalinaBr.

20.0

STA(-)0+100 River Mouth

Calculated WL
(25yn

Calculated WL
(Sendong)

15.0

Design BankLevel =@ DHW L

- Bottom of Girder at

DHWL
I Bridge Section

10.0

||||| Riverbed
(average)

Riverbed
(lowest)

5.0

Elevation (m,MSL)

A Flood Mark
(Sendong)

AT

3

H.W.L n
=1.01m

0.0

- - #-- GL atLeft Dike

--+#-- GL atRight Dike

4-11

K442 HHY T « Foll|OHEHER
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4,000 6,000 8,000 10,000 12,000
Distance(m)
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Target for
Flood Risk Mitigation

Selection of Candidate
Components

v

A

Screening

Setting of Alternatives

Examination from environmental
and social points of view

Setting of Candidate Program
in the M/P

Examination from environmental
and social points of view

Selection of Optimum
Program in the M/P
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FED X DEFRFE O E XX 431 1IRENTWS,

AT D% R & Fehi L 72N — A

HeK Y 27 EBOTZD DR EITDOIR, 2~5 FBimiE Rt
AT T & D EEAEDEERS D St A3 ikl S 5.

H: JICA FH AL

AR TR
PRI A > & —F > 2 F it S 2 =
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Source:
Cily Planning and Development Office of Cagayan de Ora City

The area
between red lines
is River Area of
Alternatives 2
and 3

The area
between blue
lines is River
Area of

Alternativel

LEGEND

Alternative 1

Alternatives 2 &3

it JICA
X 454 FEGEMBEIMHERF)IKIKONME

453 REBZOMGE
(1) REBEZROL#K

F 454123 SORBEWEM 7 v 7T LD)DO BRI R 2R~ T, BRI TO X
ICELELDHBND,

REBR 1 OFPTHERE CE 200, ZORAMILLFOLBY TH 2,
- HBMKREAEEZZE L C, ST o KL E T E ST 5 RTH Y | oK
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T4V EEPOK Y A7 B g S s
(X - T - A a )R 4=
U A7 OE TR b AR TH L0, 7,600 AU EOERBIENAFAEL, ta
HISCENER L 72D,
- KRHSEHMES A LB TH Y | BB ZZE L, FEEROFBNEL, &%
FHEEZRTIELV A7 0855,
- ERBEEAE S - MBS R b RE <K 1,900 A~V LR S HITE
R E OB AN EL, BRI X PR TH D,
REE 2 OFPUIHERETE v, ZOHBITLLTO LB TH D,

- BERRER - RO KRB NANLE L2 EANEENERERY,
T RBLUZRFM A2 S 5,

- FHEE ALY E A X 0 ARSI E < R D IR ARFOBER 72 Y A
IR LLEEIMNT D, T OEERHREECLEP BRI BEHE A 8D C IR &
IRHUKY R T LUV 4 LI DU FEE L, Y RURREE O R R
AN ELZFHET LR D D,

—J7 . REBRE 3 OEPUZ DN TIE, LTIERT X RN dH 5,

- HEmA R FMEORBRICHE LTS, RLERAERETHD,

- BOKU R LoULE, BEEESFTREZR Y A7 Lo 3 LR &R Y | b e T
W, WEHEIEAITO) 2 LT AWBEA T 5 N TE D,

- REBRITHBEOT CTHHE I A MR B/,

72 455 1%, “TORKE S FHE L7227 — A7 (No Action)DRRFHERZRTH DT

bd, WHY T AumiE, EFERERUKIELAZETONLTEY, AR

&UJE Urduja(2009 4F), BUVHF AT > F(2011 4F), HE 237 1 (2012 4E)55 1 &

D, RERWEEW -, BRERHE Y ROBICE, h Yy -7 - Faifi(A

FK 60 J7 N)DH-H UL B3k 252 1), BepEF 1% 1,268 AT DIE o 7z, #1341

FHIZTFICE EE ST HORFICEMNRITREL 5 2 72,

@) RERBRAOLH

ST DS Fh LR\ — A7 (No Action) DREERIT, HhKWEEN BT DI
ENMHED LT, BURP K 2L Th D, STV 2IEF 0 BRI IC
O KA ITUAR Y 27 PSRBT DERERSH D, Lz > T, “No
Action” D4 — ZITHETE S AR,
fEmm e LT, Bk A7 EHIZEIT D 3 DOMRERENDL, £ 454 IORTRERE
SBEAF D X AR FHH OTEH & ISIE DA TIZ L D' KUk ~oxt
W) R e L CTIRET D,
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(B H Y - F - AR HaxE
£ 454 BREPRERICES RERDOLE

FHEE H REZR1 RER?2 REZS
Q |Fuv=y MR- ToZ2 &, EE|MINTIh - loz2 &, B | FINSTh > 722 S, (EE
2 B o colif | #, ik M, R5YHO72 6 Y Hi, E5YHO72 R S, ZEPR(S
H ™| o R LK)
Bk Y AT E |y Rtk T 2 |7 Utk 2 | &y Rofkiokicdad 5
PR H % (50 FBiEmER) VO B | (50 FEiEMER) VO B | £ (50 FBiRkER)E VWS A
FEIXEERR FIRETZ 2N, BEMRE O | FEILER ATRETH B, IR AR CH D,
w BEEED DI 2 ET
= BLEZLND,
2 |ERIOK ) EIBIOKIC LD 7 —2PR BIRIOKIC LY | 7SR BRI LY SR
ﬁ A 7 (FBIE U | KCERBAIREE N T U724 | AKCERBAIREE N T AL U T8 | ARCLRBAIREE N T L 7245
| kOBHE B BER PO D A7 13K | & BERNZRBOKY 2 7138 | A IBERNRBOK D 27 13$
W(LUL 1), (B IEIL | H RV (L -L 4), (BEBEAFE [FREE(L~L 3), (IR 2 &
HDHTRN =D, ) BJ5 A — RV ERBEOH C| il LT 35 A— F Lk
b EN D) FRRTHIZAEIE D DME N T2 30)
NSt e 87 =Y TN SAE: 159 (52 TN YAE: 47 (=Y
129 (B2 JAH1E: 20 fE~2Y FAHE: 20 (52
Biis: 61 {2y Bl 9 2 Bl 9 2
gy | & DHTRHLC |72 L 7L B DA (PAKEE DT
BT AEA DOIFKBRBEOTHFEICZLD
® FERDIET)
115~V
&t 277 B~V +BEED - DY | 188 {52 87 g~y
A FORFFET A K 42 {5~V
FLBRE FHHERAS: 440 ha FHHUEAS: 75 ha FHHIEUS: 75 ha
£ RFHx: 7,600 & £ RFHx: 1,200 & £ RFHx: 1,200 &
AV TIANTIF ¥ —D| AV TITANTITFT¥X¥—D|AVTTANT I T ¥—D
Biin: TEEK - 5EK - | Bis: A Yy - T - Aa)ll | Bn 0 E B
% < DA W% 34 & 5 E L~ DEE: JHE TITA
R ~OFEE: ERMEOB | ZE~DOEE: HOFEH|
BEOLEERND D7-DFE | OHEFOTRIEO - DE
it K K
% EE/Sits: FEAE~ OB B (VAR |~ RS BHE Tl (A ~ORE: HE TIIR
18 72EBi COMAEDERED ) [V (8~9 ha F2E DR E) UN7.1 ha BRE D BRE)
= BE 7 o ¥ & @ 5% F |
ﬁ (Bulanog-Batang Hydropower
% Development Project) o FI]
PR DI, F LEFARMIC K 5B
MBS 22 OBRFEITRAEL
AN
NE BIEMORA: BED O | BT DAL hRE BEIEY DI PR
DEELIZE D S KEIHYe « BEEML: 2@ ~D | KKIHYL « BREfth: 238~
KEIEYe - BEEM: 2580 ~0 | BESCEEMOREICL Y [BESEEYOREBEND
FEOREEMORAEICLY | PE RN DB TR W
i
Il 2R R R & | HERE L e HELEL 720 HLET 5
DFRH HERBIERTHY, B | ASEEBIEANTHY, BH | ESEEIMORBR L I
T ORI 2T 5 T ORI 2T 5 BLTHRNINTHD
BT bW BIER 2K Y 27 3@ | R E SR/ TH D
(BB LT & DK ES
DIEEERF)
HBIEB K FEAERFOUAK Y R 7 ORI, BREN D72 BB NS WD B2 EET
HE, INHOWAKY R EHDOTZDD I ODRBERED H b, AR 3 NEm R L
LCHERETX %,
Note) FHDMEIZICAHERICL 2RBEICLELDOTH B,
H i JICA A
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E=S
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i
==X

#F 455 FuPVx7 bEFEMLRWVEES(No Action)DEREE « fEESRIL

FEOHE BEBONE kel

HapE  |[ERBE LB L, L, BEERANE S RUICky

T TIZ 4,000 FOFERBINEAE L TWD, 5% btk
H BT NERBIOMENEL D,

AT TARNT I F v —OKlE: v#EpL, =1L, Bv
RUBED X H 2, Wk EEZZ -2 DA v 7T A
FNZ2 0 Fxv—nb-oTz,

PRBETE B~ DR PoKIC L 2 HUERE ~DRENS % L
BB TREIND,

EORBREL - NFE | ARBRBEA~ O R TR ZATORWIZD, MAERER

INETR EOEBIT I,

BokBE | BUROWNE OB N EES)(2~5 GBI MR ELKAR Y ) O F £ T | BKIC K 2] FE 2 IRE

BRI N2, IR HE AT a5 W IEZF LD LS| TE2WIEE ORI
PRI K s THHERTEINS, WOE RO R
HIEOKEIZLLTOLEEY,

EHHKAUE Urduda (2009 4E): BE# 3 4. B %52 1) 1= 5l
$34,949 - [ A\ %k 174,839 - R EXEAH,

BB T R (2011 4E): SEH 1,268 44, HEE %I
7~ F 1%k 38,236 + [7] A% 342,400 - 4 E%E 1,689 H 52,
BIEAT7 1 (2012 F): HE T 4. BEBEEZTEFEK
14,246 - [ N\%k 55,188 « #iE%H 2,150 [ XV,
FTHERERIREA LT TA N T I F v —bBEEZ T,
HoKD%, UL, EPRRADEEN LD TV,
HoKkDO%, FARENE/LLL TWD,

4.6

4.6.1

Source of data on disaster: Office of Civil Defense (OCD), etc.

EEMRRORR

1 kA7) —=7 RERMEOMER, BLOMGEHBOBN & FETRSZ
FRE L, BESNIMEYRIRERE, A Pl REO 3 BEREO 7 = — X125
FCEMOPSAZ 2 E L, B - PRI O W TR, L L THEMT~ &%
KeTHEarR—xr e L, ZAUHH L TRET NS DO E2Ea v F—XF
v hE LT, UTIS, 72— XOEMRIRONE 2 R~T,

B AR

T RURHCHE R U7 BEfE O8ERE . R OBE 21T\, 25 R UKt &1 3
T& 5 L HUWET %, HAE, DPWH Region 10 4TI T, L FOXM TIGAEIH
THEEZEMTTHD,

£461 IHYL -F - Fu)lICEEFOGAEIHTE

R1: Macabalan rehabilitation of damaged dikes

L2: Carmen (downstream) rehabilitation of damaged dikes and urgent necessity to protect the area

L3: Carmen (upstream) urgent necessity to close the gap section between existing dikes by

temporary dike (baby dike)

4.6.2

H: JICA G
e PR (FEEa AR —3R 2 h)

B IR REE RO T a R = b & LT, FHEEKR RIS TE
D RO EBG. BOKBERE, JE KA K 2R DRk & RN FEMT S,
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4.6.3

(1)  E2B5 & ok BERE D H L

EPHER ORGSR Z b Lo, BEREEYCEZ i o2 0 TEXME & o#EY
O 72 5 NS EL I S ST D LI & 288 LT, 2B & Pk BEREIC L D
RO HZ LT O L 5 ITHRET 5,

2R e 3,940 m
A 5230 m

dEKBERE /o 390m
FR 4,320m

(2) GEEEERK O LEK O BT

O X ORISR R & L ARHEE O EEZ I - 728205 - oK BERE D
BT, ZO—HIEBET I~ 7 e —7 KoL B&HEICH - BB
B GERRERRIC X DB O i 2 FARG I & 95, O IIERE R AKX
IHESNTEY, v 7 e—T7KORENLETH D, EENNZRE T, &
[ i DERES M~ DR, BUSIE OB K R OREE2ZEB LD TH D,

LI DRI H AN BT RF O /KAL_EF- 2 4l DHRE 2 A L. Z O XKWITIR KR
WESHKY 27 LoYUT 106 3 Th D, w2 M H 92 2 & TILEIH P
DR OREEEORERWE OIS & L TR L, ERe2yiiaiicd 22 L
HAREL 72 D,

B PR CGE R AR =R h)

B I E RO SARE 2 AR — v M, EEEETH LY - T -
A0 )1 F i O ERER IR O F R 2 MTE T DXL LT, KSR O -
RBPI DEEA . BERR D WY AAGOEY DI EROWR, BAREKMOARFIM L3
Z)o

(1) HeKEEiE. HmPr o

M OHEKE « BEAKOOPKENNRE L TEY, BHEOBENTHLHEHHOR
M) 72 NARICIE N R AE L TWD, AV T « o)l FilOSS XA L%
D IINZ NI EHEREE D B NIRRT A~FRA L TN D, HFEEDO-ERE N 2D
DHRFEAZ G 2K 5 | JEARICHEM ., FiE 2R F T 5, FEARRRFHRFTORER,
FERAANC 5 K, AN 17 Bk, g 2RkET 5,

BAE, AH YL« F - ARHTE, A TR E O R B LT,
PR D~ A4 —7 5 U RERRET TH D, FEEMICKE L, MM - Y
DOELE « FEHT Z OPKEIE LA E L o> TEBT 2MBERD D,

@ HHYAFOLE

HHX AFOUEDOHEE LT, T 7 0 —FHOmKRESEN S, 1
I~ B TR DAL A RIS 5 & & bic, T 7 u— MEE T ICR R S
NI N— NE FIROEEROFENEHE S ND, £z, 7o —FHETHR
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[N E T Dtk R A 2 )M S L CEEICEHR L TV Z EICBETHHD
LD,

Fo. AET I —FEKOE EFICE . HEEKREZS DAY AEOBITHA
FRE L 72 0 BEAKIEEE RE OREEE S (B 2 B)SOREEEE ORI LD,

(3) B HDANFIH]

P AEROR R HEITALE L, 97 ha DR Z A3 210E RIS RilEk i & L
ThRAET %, 2O HREKRMOMREIZ LV (0)E DO UK & — 7 KA 2 ARR L
i) Z ORI AN D~ 7 —TKetki#T 26D ThHD, O~ r7u—7
MOERIRIE, DENR I & W ERBEIREXEFFESNTRY, Elevrrn—7
(T RO EFFERICIEH ST 5%,

b O —ODOEREEKRMIL, T AT 0 R A RO BFEBNIALE L
% 13 ha OHIHZ AT D, WAMOEHIIT/ NS NE DD, A H U F R O E
WA OE LRI SN TEY | EEKMOBEEEIZ LV RAEERO T K D28 %
&, FUiiE OUoK B — 7 it KRN > TV b,

Natural Retarding
Basin (area=97ha)

Kauswagan Bridge

Maharika Bridge

Natural Retarding

Ysalina Bridge Basin (area=13ha)

T

Kagyan Bridge

High: JICA FHEH
X 4.6.1 BEFEEKHOALER

46.4  EHIxIE
(1) RHRR O
NYAZ =TT OHEAKEIKE LTE, BHfERKUOKkO® S FUOBKZ S L Tn
%, HORMEREHBIIN 50 FMERTH D, —H. BAYY T - AuiiBPfET D
AR T ERASHT 4-25 201443 A
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NAY T A I FROMEE R OFHE KT EIE, 25 iRk z
I LTV D, EiICIBW T, B2 ROkt iz 25 4 R UK it &
T ETHREEL., WIBUER O TR THK A2 S Z S0 E D ICT Sk
PR DN LETH D,

ZOE D I Bt CHOKIRE A L O DL LT, w7 - Al
sk D & K XV YK A B 2R T 52N EAOND, L, BIFOX
DT T TR AR L A9 2 b DITES Y DERDPLETH D,
B LEERICIE, # LFHEREICB W CARZRNE, HERA, RESEE
INLEETH Y | BERIRERE DD & & BITEHRTE T TREORMEZET 5,
ORI BREKMEEZD L, M P THEDREHAZEZ DL LITHLLS, ¥
LEHHI~ AL =7 Z BT HRMRR L LTIV E D,

(2)  BEfFD 7 LEHE & xR

BUE, WYy« 7 - Aa)IBRBICKITKERLZ AT 54 M3, JisNIcBE
FO/NRBLZRFEEL I, D 4 r TRRE SNVTW D, SNDT 7 F T )N/
BLFEEE A L3 2 FERR B S, O RIS NIA P OIS L8 1 gk iE ST
D, Fio. RN EFHO L T J 7RI NIA BT OFEES 208 LR E ST D,
BEGFORBEXY AGmE LT, I TYY -7 - Fulll EfiEic,
NPC-NORMECA(Northern Mindanao Electric Cooperatives Association)7>, 7K /)&
HOX DR OERMFTEZREL TWND, ¥ LERMMAIL, A vy -7 - Fnm
JIRR A 22 5 _E3EK 50 km #im D /3% -7 7 JIOA R T 5, GHE ST
DA LONERKE R 4311277, 4 AEIE 100 m, BEKEEITN LEM TH
%,

ZOXE ML, BEETKAOREZANE LTEbDOTHHN, RERITKEEEA
LTEY., ke LToMELZ Z0X LAFHEIENT 22082 D
o,

(3) & LTk KRR

K AFRHEEHIE, B S AT B EHESK (' v R oK) &2 —RERICETE L,
T OVEED 25 FHERBKU TOMEERDH > =27 Iy b T5HDT
»H5,

BEtORE R, & L5FHE S OFFETK O B — 27 i AE(Q5=2,700 m¥s)ix, & LD
HOKFAE DB L 0 . R E(Q4=1,000 m¥s)E T — 27 H v k& ., Il Tk
YR DT = 2GS O WK BT 25 4ERE SR A K £:(Q1=3,300 m¥s)IZ K & 5,
HHY o T« Fu)INCET DX LOBKERE %2 2 U= Gk of &EL 5y X
Z LU TIZRT,
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740 /El/ibk YR EREE I

(B T - Al HEERA ¥4
K462 AHYY T - Aa)IiICBT SR EREERS
Pelaez Bubunawan C’;ibgtlfegrrr:doie Proposed Proposed
Return Period Case Bridge River BEbunawan Dam Site Dam Site
(Q1) Q) | Conty(03) | (@ (Q5)
25-year Without 3,300 m%/s 600 m°/s 2,700 m%/s -

Sendong Scale | Without 5,000 m*/s 900 m*/s 4,100 m*/s - -
g With Dam 3,300 m*s| 900 m%/s 2,400 m*/s| 1,000 m*s| 2,700 m%s

4.6.5

4.7

4.7.1

Bubunawan
River

River
Mouth

Cabula Br.
T : . @ J®
= ppes

Cagayan de Oro River

@

Pelaez Br.

g
i
0

gL JICA T
HERFE L) 5K

AAX T« A I A ES FiiE Tl B s R 2 HmicH 5, 4%D
{1 W e R B A BEBLI DR AE R 2 S M & . U EEITIE U T T(;IL{TJEOD/?EEE’J
IRHERFEFRIENS VL L B2 B,

FEREEMRIE D~ R 2 —TF L DYERL
FERETE PRI IR (BE/K i BE)

BEDRIR OB TIRRENTWDERY, AHY -7 - A ek i, M4,
TIBHEFF,Z | 25 FEEIBMERBBEOIEKEZRELZ BRI L TITH) v A E—T7'
TR, X LAERRIZ LD 50 AFEEfEERBE O K LE RE A BEEIZ L T), Ll
RS, FTE DO KAECET D £ TIIEEORM BT 5 2 & FrE O
KRENREE LN TEH, 2L EOBKICRHT 2 8E 2 R/NRICT 2 0ERH D 2
Ll HELDIIEEYIRIINE TH D,

2010 4F 5 HICHIE SN KFEBES S 10121 =5, $7b b, KEY 27 « FHES
WZED, NI UL ZELTXTOMBFRIRIRIL, KEY X7 - BHFFERSEH
ST DT &, KEY R ZEEROKRE AN 2w IR R IR RO
%%%ﬁ%jﬁﬁé CEOHERN TSN, ZHUTED, 2TOL~L,
WG DI 2=4T7 4B L2ETOEI X —RRAT — 7 RV EX—DS %A
ETHMEMENRI STz, Lo LR, & DRRMC OF%Nk, £/ 3FL
23R LTz o i BEEERT 2 5 o0 £ ORIk ORI, BeElL ARk
O FRmER EICHEORMNE 4 H D,
Flo. AHY T - A a IR O IEREEY R O BUREHmAE R o' o ook
TEKLKWW?/-T-ﬁHﬁ@N?Vﬁ4 Xt DB ERAE, AT .
7« A el O DRRMCs ~O &Y - ERZEFAIC LY BUR - -,
WEE LB 2 B D IEREEMXI R BN OB bz,
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74V EUEEK Y Ry EHEE
(BHY L - F )l

4%

INDXY, AAY T A IO LRI E YRR (KR E ) & LT
LIFo 6 HE & 2T,

1)
2)

3)
4)
5)
6)

DRRMC Dif ki1l
NPy T O - T T T

PR TS 2T I (FFWS)
HIB R R o 2 7 2 (CBFEWS)

]\\ ﬁ%ﬁ

FHEORE R E 2B TIEE
=A% 5 %2 (Contingency Plan)3s - U DRRMP D 1ERY,

HEICHETOH®R, #HE, 21a=r—va UIEH)

N XIS F 1 2 = R A Rl

FEHFENL, EeE, ARERFEOBRFIZLY . LT O 3 ORI THRE L
7o T2 h | 2013~2014 FIFEEBRIR & LT, kD 54 [(2015~2019 4F) L5 -

i

FHE & LT, 2020~2035 E TR

FIHE & U CALESIT T2,

471 IHYY T - Iu)IFEBRICBIT IEEDR RO~ R X —FF L (HAKEH)

_ Short-Mid Long Term
No Nor’\;l:::);t:ral Contents of Measures Urgent Plan Term Plan Plan Remarks
2013/2014 2015-2019 2020-2035
1.1 |Reinforcement of Selected C/M & BDRRMCs (Role, Function, etc.) O (@] Being |mpGIzr;ented by
12 Reinforcement of Communication/Coordination between C/M o Do above
"~ |DRRMC and BDRRMGCs (Network, etc.)
13 Reinforcement of Communication/Coordination among BDRRRMCs o) 0o Do above
1 Reinforcement of ) (Vicinity, Up & Down Stream, etc.)
DRRMCs 14 Reinforcement of Communication/Coordination w/ PAGASA and o 1o Do above
"~ |Other Agencies Concerned (before, during and after Floods, etc.)
15 Reinforcement of Communication/Coordination w/ NGOs (during o o Do above
and after Floods, etc.)
16 Reinforcement of Communication/Coordination w/ CDORBMC, o) o) Do above
__|BWPDC, BWRBF (General Issues, etc.)
Being implemented by
Preparation of 2.1 |Preparation/Update of Flood Hazard Map @) @) Gg':f bultt I; seims
Contingency Plan ' ;zz raz; °
d DRRMP, which Lracy.
an . - whie Evacuation Planning (Number, Location, Capacity of Facilities (Area,
includes 22 . . (@) (@) Do above
2 : Water Supply, Toilet, etc.), Route, Transportation, Role, etc.)
Preparation/Update Bone imol od b
of Flood Hazard 2.3 |Emergency Relief Planning o] (e} eing |mzeor;en eaby
Map, E ti
ap, \./acua on 2.4 |Plan for the Weak O O Do above
Planning, etc. - -
2.5 [Preparation of Contingency Plan (@] (@] Do above
2.6 |Preparation of DRRMP (@) Do above
Reinforcement of Monitoring on Meteorological and Hydrological Technical assistance
3.1 |Data (Selection of Automatic Rainfall and River Water Step | Station (@) @] seems necessa
(Number, Location, Specification, etc.) .
Establishment of Database (Acquisition of Data, Data
32 Storing/Transmitting System, etc.) o o Do above
Establishment of Flood Warning System, Information Dissemination
3 FFWS 3.3 |to LDRRMCs (Rainfall Intensity, River Water Level), IEC to (@) (@) Do above
LDRRMCs, etc.
Reinforcement of Related Agencies (Information Sharing, Flood
34 | Fighting, Stakeholder Meetings, etc) © © Do above
3.5 |Procurement Plan of Equipment for FFWS and O&M Plan (@) (@) Do above
3.6 |Capacity Development for FFWS PAGASA Staff (@) (@) Do above
3.7 |Study on Future Step 2 System @] (@] Do above
3.8 |Study on Future Step 3 System (@) O Do above
4.1 |Selection of Conventional Rainfall and River Water Level Stations (@] O (e} Technical assistance
seems necessary.
4 CBFEWS i i i i i
42 Z:Cchnlcal Assistance for Warning by Rainfall, River Water Level, o Do above
4.3 |Capacity Development for LGUs (@) @] Do above
51 Information Campaign and Publicity for Proposed Structural o Technical assistance
. | Measures (by Web site, leaflet, etc.) seems necessary.
Information,
Education and 5.2 |Capacity Development by Seminar, Workshop, etc. @] (@) (@) Do above
5 L Disaster Education w/ DepED/PAGASA, etc. (Understanding of Being implemented by
Communication 5.3 . . . . O O O
(IEC) Disaster, Evacuation, lllegal Disposal of Garbege to River, etc.) GOP
5.4 |Training on Flood Fighting @] (@) Do _above
5.5 |Training on Rescue (@) (@) Do above
Land Use 6.1 Database by GIS for Land Use Regulation of Habitual Inundation o Technical assistance
6 Regulation for ) Areas seems necessary.
Flood Plain 6.2 |Study on Land Use Regulation based on Flood Hazard Map (@] Do above
6.3 [Study and Implementation on Heightening of Houses, Buildings, etc. o -
H #it: JICA Survey Team (2013)
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ENEFEFEELZEmL TV DEE BT, ADB, AD 2 POEBERIC L HFED
TEINTWD, £z, BN OREHIZK L Tk, AfD 2FHEORE &2 i L
TWAFEETHININDTFTETHD, LL, h EiEEo A&D land (1238 Ci,
IR 2RI R H £V L STV, OBV, AHY > -7 -
2 ifi APO,DENR IZ LV ~ 7 b — THIMCIR B BEHE O R ENTHhILTEY |
~ 7 u— 7 I E RO ATERESGE, KEAMOERBREUEIZORNY |
IWAMR EICHETDHHDOTH D,

(2) EWixRo

EREOBEORIR, o, BRI KEE & b 2 FtlsE B RiC
Ao, RERE L TR L,
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4
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i
0 4

FA4T2 AHYY «F « FuJIIRBIZBIT 5 FREHRIC )5 R

Short- Lon
S— Urgent | Mid Terr%
= e PI T
ol EBAR | plan | Plan %
2013 | 2015- | 2020-
-2014 | 2019 2035
A HH RS
A-1 HR R O AR AR HE
11 FHHk
111 | B A FE DR AR v v v/ |DENR. ADB. AfD, LGU CEi¥ &
1.1.2 | B s bk e 2 0 32 v v v ;IE#I;‘I;\EADB\ AfD. LGU T,
1.1.3 | FERMAREY DI 7275 v v v/ |DENR, ADB. AfD. LGU THi &
1.2 A
[121][7 7874 LA P Y OEA | v | v [ADB. A TEHiTE
1.3 Rlmp
|1.3.1 | Rl IEOE A | v | v [aDcEiETE
1.4 WIHRW
, S DENR. MENRO. BENRO THEfiit,
1.4.1 | 98 LA FE A B O 7o RTREAR O 5L v v v T 4
A-2 B B> A&D Land
2.1 IR
. , N MENRO. BENRO. DENR., R[] T3
iy . p 25N N N N
2.1 1 | LHS R ] 0 72 8 OJTREAR O 1k v v v B L5, BN & L,
2.2 FHEH
JHE AL A~ v ks - T ml "ﬂ:':
zm.%ﬁ D RSB HANE D 72 8 D REFK D 1E / / /| A e
2.3 #lmEt
[2.3.1 | RlfEEOEA | v | v [aDcEiETE
A-3 Hh R AR
31 &Kk
31U THY Y T« ol REEHABEOEE| v DENR T3
3.1.2 | 3N i dak i BRET 0 O 5K E v v DENR C—# S fi 77
313 | 7% R MNP O BT itk & B E 8 0O 5T v v ADB T—#hE M
3LA|IMNAND T o H A TR B PRI D E v v BENRO, MENRO TZEMiFiE
B. TR
B-1 TWE DAY 5« Fa I
11 IR
TTREARIE RIS L OY Tree Park @& D 7= D .
A . — N CLENRO T3
M ST 4 ot A A A e
B-2 TR
21 &Kk
NI HTODE §ﬁ
211%2?/ 7+ AT OB R E O v CLENRO TR T 7% L
212 | i COHRMEHE B OETE v CLENRO THEMiFE2 L
C. PR, IR
c-1 WA, R
1.1 JEE, IR

|111 ]~ > 7 o — Tk~ OHfibkEs L ONalE | v | v | v |APO. DENR THHli72438, /ML,
C-2 IR FEEB AR
21 &k
S\ LAY = J. =Y/ o N 3 ‘E
211 | IR BRI OKRE v ';Pg RN, DENR. MBDA 7032
#£: BENRO: Bukidnon Environment and Natural Resource Office(7 % K/ N ERE% KIRE IR ER).
MENRO: Municipal Environment and Natural Resource Office(FTER 5% B S8 & IR FH#5 7). MAO: Municipal
Agricultural Office(M] 3£ =%%57T). CLENRO: City Local Environmental and Natural Resource Office(#7 77
Yoo T - FumBREEHKKIEE). APO/CAO: Agriculture Productivity Office / City Agriculture
Office(CDO T % 40 24 %)
Hil: JICA A (2013 47)
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HHY Y « T Au)lleiEEGe Lk ) RV BB~ A —T T 0522 2
WCIRET D, ~AX—T T 0%, FRERIORTHEEY IR, FEREEY R O kR
MO SND, YA =TTV TREINTHERD I B, Yy «F - 4n
JIFRI DK U R 7 2 h RN AR T D 72O« HHIRIZ i &%k & L
T, e EE (the Project) N E XD,

B T APk R EH~ A X —T7 T Ok E RIS, FHE K
X %X 4.8.1 12777,

#481 IHYV T vk RV EH~ R Y —TF L DK

|

Tl

RS R R BRER (1) BEAFBEsm) | [#EY DIEE - SR
Ji - IR T IEDIEKAF25 FE LRI

(FEEarR—xr b)) | (1) 828 - Yokbeszo
(2) B & L C OB BT D D VIIBERGE R O &
i

GEarR—x2b) | () BEAKEM « 7 — F D% E
@) IHY ABOKE
(5) BEfFO HREEK O B

R LTI DI TN T > B BHeK(50 EEE e
2K1625)
(1) BEFY LEHEA~OWKFERH OEA

e H (1) EHIRY 2B R < WO O 4 Hi

IHEE SRR | R, B - PR (1) DRRMC D#Hitkss1k

@ "N —F=vTOEK - T v 7T — b, BEEERE O
WE e & & & IEH FHEX R 22 (Contingency Plan)$3
& ' DRRMP D1ERE

(3) HAKTEH > 2T L(FFWS)

(4) HuUsAR K R > 2 7 2 (CBFEWS)

(5) FHICEHTIE®, HE. 2Ia2=F—Ta VI5H)

(6) IRz I8 1T 2 AR HL

(7) VR HL R (T 35 1) D ITRERR 0D Y Rl 52

(8) W AEFL B AEIZR T B~ v 7 a—T ok

XHE)
F xR (1) FisE s
HiBL: JICA R4
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Structural Measure

River Improvement Works in Downstream of Cagayan
de Oro River

Urgent Works (2014-2015)
Rehabilitation of Damaged Structures

Short-middle term (2016-2021)

[Core Components]
@ Construction of New Dike/ Retaining Wall
® Construction of New Road/Raising of Existing Road for
Evacuation
[Supporting Components]
@ Installation of Gate and Drainage Outlets
® Improvement of Kagayan Bridge Approach
® Improvement of Existing Retarding Basin

Maintenance Works

Periodical monitoring of river cross section and regular maintenance
dredging/channel excavation

Mitigation of Flood Run-off in Upstream Basin

(for Sendong scale flood of approx.50-year probability)

Long —term (2018-2035)

Integration of flood control use to the proposed dam
development plan

Resettlement Action Plan

Preventive resettlement is
applied to the Project by
safeguarding people’s lives
and assets from flood
disaster in high flood risk
area

Environmental Management and Monitoring Plans

ECC for the FRIMP-CDOR was issued on Oct.31, 2013

EIS was approved in middle of Nov.2013

Environmental management and monitoring plans were prepared
to mitigate environmental impacts by implementation of the
Project

i JICA TR

Non-structural Measures

Flood Management

Short-middle term (2016-2021)

1  Reinforcement of DRRMCs [CDO City, Libona, Baungon,
Talakag]

2  Preparation of Contingency Plan and DRRMP, which includes
Preparation/Update of Flood Hazard Map, Evacuation
Planning [CDO City, Libona, Baungon, Talakag]

Flood Forecasting and Warning System [PAGASA]
Community Based Flood Early Warning System (CBFEWS)
[CDO City, Libona, Baungon, Talakag & PAGASA]
Information Campaign and Publicity for the Project Libona,
Baungon, Talakag]

Land Use Regulation for Flood Plain [CDO City]
Comprehensive Land Use Plan and Flood Risk Map
in CDO City

Existing CLUP

Flood Risk Level 4
in Residential
Area

Watershed Management

Short-middle term (2016-2021)

7. Technical Assistance for Riparian Forest Establishment in the
Agricultural Lands

Technical Assistance for Mangrove Forest Establishment along
the Coastal Areas

Long- term
9. Watershed management in the river basin/coastal area

X 481 HAXy T « Fw)llKkY R EH~RAZ—F T VHEI—RKRX (1/2)

AATEHRAST
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Structural Measure

River Improvement Works in Downstream of
Cagayan de Oro River

Urgent Works (2014-2015) by DPWH

Rehabilitation of Damaged Structures (see blue lines in the map)
- R1&R2: construction of seawall L=740m

- L2&L3: concrete face rock-fill dike, L=1,918m

- L3 concrete face rock-fill dike, L=421m

Short-middle term (2016-2021)
[Core Components]

Construction of New
Road/Raising of Existing
Road for Evacuation
(L=2,630m)

Construction of New
Dike/ Retaining Wall
(Dike: L=5,590m,
Flood wall: L=4,785m)

i JICA FRAEH]

Maintenance Works

Periodical monitoring of river cross section and regular
maintenance dredging/channel excavation

Short-middle term (2016-2021)

[Supporting Components]

Installation of Gate and

Drainage Outlets

- 16 nos along the river
bank (see red triangles in
the map), and

5 nos in retarding basin

Improvement of
Kagayan Bridge
Approach

Improvement of

Existing Retarding

Basins

Project

Without
Project

With Project
(Short-Middle Term)

River Improvement

With Project
(Long Term)

River Improvement
and Dam

Target Safety Level

2-5yr
(present)

25-yr flood

Sendong Scale
(approx. 50-yr flood)

Level 4

Flood Risk Level | (very difficult

to evacuate)

Level 3
(possible to evacuate)

Level 3
(possible to evacuate)

Protected
Houses (nos.)

18,100

21,700

Protected
main road (km)

Protected Area
(ha)

7.0 km

Residential/
Commercial Area

9.6 km

Residential/
Commercial Area

494 ha

614 ha

Protected Residents
(person)

48,800

60,900

X 481 HAXy T - Aujllgik) R EHB<~RZ—7F UFE—KE (2/2)

HAR T E &t
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(1) FEREOHK

FELOTEREHEE I, &xE, arax s MEE,. T, F5 % (DPWH
A, #EiEE, Pid, LHUNHE X OWEE NS0 . BT ANIZ DUPA 2%
L7, ITIC, SFEBICE L CTHEHT D,

# 491 FETHEEOERK

No. THH e
1 Jeisie ¢

1(a) - & xR

1(b) - FEREED IR

2 FA i SR ERE»ORE

3 FHR FELEARINET D

4 =N NITAVEN -

5 /B 1-4.04F

6 WERR Tl (1+4+8)D 1.4 %

7 /NEE 5.6 DAF

8 filiks AR NRICKT L 2.1 %, SVERICH L 1.3 %0fliks FR-ERE 45,
9 /NEE 7.8 DEE

10 A5

10(a) | xfiEEx# W% L VAT 12%

10(b) | Rz Pz MEE NI x L VAT 12%

11 At 9.10 »&EF

HB: JICA FAS

(2) Az AKHE

FEFIL, 201346 H 1 HEF SOt KHETIT/R - 7=,

(3) WEOHE

M-RABD 6 HEBHE L — M, BAREITONHEESRB L, £72, 74U E
VARV RA D 6 HYYHHE L — ME, EEEEESEOPEERA L, B,
ERREREOT =2 Tx7 4 VL OfRgliTCTh 5, fEEMIZ, 201346 H
®1ﬂ@EV—FELTi\174)t/A/:2ﬂ4H\1M%wL%W\1F
JL=4285 7 4 UL XY AR LT,

(4) m

HEERIING ECTHRAED DN, BREFTHIHINEICHRE L TITH, FEEON
BENBEDOX L, MRl Tom@my L7 b,

1) W&
- TR
- BB O
- B D—%
- Pig
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- A E LA T 0D SR AN B T R
- S EBLELE O S DS B A B S 0 D B

BENEDEZT. 74V B CBIT 5 ICAMBEEZBEICHRETHHDE L
Tro YAXZ—TZ TR LEZEIE 2 492 177,

#4492 <RE—T T TBIDHEER - BME - MEBBRORE - SHERDR

HA NE &

T 100 0
FERF 30 70
ek

PREHRS K ONhE 20 80
I NEELY, 100 0
e, 77V, Akt 60 40
PAVN 60 40
AL B 30 70
E73:1] 10 90
Hi a8 BRAA 10 90
(b B S I S A 10 90
Z DA 100 0

Hisit: JICA T

(5) ZBXE

FRREEECBOWCHA LN A FIA4 VROHEEIILLTO LB TH D,

- AJEEFEIERS DO No. 72 (2012 45, Do No. 29: T.H FRAREEHER D729
DIA R4 BEThR(2011 ) DIEE)

- AIFEFEEFKE DO No. 40 (2009 47, XM EME, TR, WL o 2 LV ERE
HOT=bDHA KT A )

- BRI R - R~ = 2 7L ERATAR)2009 4E 3 A Rl

- AR 24 ERR [E AR oK TR R R L UE

- K 24 AR PRTE LORGE A TR L

B E R A A e R

492 KIEFEEEOREE
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# 493 TfEEEE
(Hifr: E X Y)

No. IHH NE> NE5y At
1 AR ) | B R & B ) 781.3 1,035.1 1,816.4
2 IR )| A e (K H A A % 2 ) 627.0 862.4 1,489.3
3 R R T R 106.3 115.3 221.6
4 H T AELE 205.3 381.9 587.2
R 1,719.8 2,394.7 4,114.6
5 a LB MR 151.0 453.0 604.0
6 JH Mt g 2,936.1 0.0 2,936.1
7 HHR 0.0 0.0 0.0
8 AmAS Tk 2 209.9 188.9 398.7
9 W BRI T i B 29.1 425 71.6
10 | Fid: 622.7 0.0 622.7
&t 5,668.6 3,079.1 8,747.7
Hi 8 JICA FH2A A
493  WOKAET X LICBET AR
R AF =T F0Z8BWT, B - T « Aa)llopk ) 27 EF o1
E LT, BEFOIES LGHm(NY -7 7 7 X LD)NZHOKRE#EE KRG L. £ H
HFHAT A Z L A2BEL TN,
RRFE M Tl Z OBEFFEE X LGt~ HKTREREEZ ST DI E T 5%
Bz, B X 2OHBOBEZSEZIZL T, LTORETHME LT,
- BEFEO X AFHEICHOKREIEEEZ AT D Z LIC K D YYIEHE SR EE S
BT 5,
- ZOFEEIEOBD ST, K oEAEERR B IR E T
TEHATHZEERE L THEET S, IFKMEHGFEIC I, B R
P (50 AR At = HAEAR X)) D 2 A ABEK 23R8 L, TR E R DORT = A5
HS T 25 AFEIRIE R FAE O E L 725 X o5 3 5121%., THRIZRT L 9 ik
WO ZR 1Lm PP CHX L EZEHATHIMERND D, MELRPKHER &
13K 288 H I M TH D,
- X LAOERIXEEFEMEEICH - T 2031 FICHBEIND D EHET B,
- 2031 FH 5 2080 - FE T 50 A O MIFE AT 1 O 4y OAE I, FIS]
R 15% % ji i L C 2013 FE DB I+ 5, 2 OBUEAMIfE %2 BEF R E 4
LEHENC KBS RE 2 e AT A T2 O LB R EMEEH & 70T,
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Surcharge WL= EL.481.0

E 480
_i . .
w Average operating WL in dry season
2 45 & for power generation : HL.476.0
3 Required Flood Control Space
5 =28.8 MCM
g

470
= v Operating WL in wet season EL.468.0
2 ¢ i
[}
& 465
@

460

£ 82 8 2% 53 2 5 38 % &
Month

Hi: JICA FHAELH
X491 Ry/kitzAEELy I & ORT/AMGEH OBREX

Bl U 72 AR I B & BE S LT R AR 2 LU N IR T,

(1) EEHEROBAEOFIE

WEAF & 2 G

R ) B 286.7 GWh/year

2 BT E(E— 7 ) 140.4 GWh/year

2 REBHE(A 7 E— 7 1) 37.0 GWh/year

AaEt 464.1 GWh/year
WA LG O BT KA 2 Nk ER 3 255
IR ) B
5/12 5 x 286.7x(100%) 119.5 GWh/year (i 14)
7112 A x 286.7x (90%) 150.5 GWh/year (i)

270.0 GWh/year

2IRET &

5/12 H x 140.4(on peak)
12/12 H x 37.7(off peak)

58.5 GWh/year (in dry season)
37.0 GWh/year (whole season)

ARl 365.5 GWh/year
LKA EE M I X 2 MR AEE 'O &

98.6 GWh/year (=464.1-365.5)

(2 EHEOWEICLDWEEHORT

P EE ) EOWD & 98.6 GWh/year
AN EE T AT Php 16.4/kWh

EHEOWAIC L B4R Php 1,617 Millyear (=98.6 GWh/yr x 16.4/kWh)

(3) I A OBUEMIE~DHIA
MEAE DK S FES LFHEIE, ZHOZ LELTH A -

< e IS

AR T E M 4-37
RASHRER B A & —F v a PRS2 2

2014 43 A
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4.10

4.10.1

2 PKBIBERSRE 2l 2. B 7= BHERET HREENZ O T 5 LIET D,
Z DR DOE S BEOSHEREETH D 1,617 BV ZEH T L &%, 2031
oD 2080 FOMIHEAT 2 IR EE & BIEMMEIZE Y 51V /{8, 1,000.9 &H 1
XY & BREIRIR OIS & Al L,

(4) EEHEEFEELH

MR B 1L, MEY OB E OO0 E R ZET, HEDOERIZ
ITEERE TOEH SR, A, F— FNOMRENGEND, £/-. ZOEHIX
SRR RS E AL E END,

ZIZTIE, 74 U BB S JICA ODMOBEFEZRLE A2 S E 2, ) IFEEY O[]
HERFE BB 2 HRE D 05%E L TR LT-, £72. ¥ L O REIRHER S F ST,
FEIREICEPLOFEL S Z|IT, BERED 1.0%E L CHEE L,

T RBE—F T BT HRE A
R R D JEA
(1) ~AX—TTUOFRENE

ARETTORBFEAMIL, - THEHE L OCRFIEN OBl SN~ AF =TT
Rl g 5 72 DI E RS D, AFLHZEE (DPWH)IZ & 2 YoKBIEF £ 61T L TFE
fi S TWD —J7, AFENPLEAETLIEMMOKRERITIFET HEHRICHESE
108 5 Y FE M w] REE 2 R EATE 92 o

# 4101 BFHEHFROFENE

HH

HENE
A - PR E R E

Bl

BB K NS /K B BE 5 D SRR K D)1 | 28 B Y & D AERRIS K D90 1 efig K OVt
BUE A0 U 72 ok Bh KR 22 38 U 72 Bk il

Bk 1 I HAX - T A aila~12km XE |

BHHYL «F - AaFd 35km _ERH

FEHIM 6 4[#1(2016~2021) 9 4E[#](2023~2031)

T R UK (50 AR I8 e SR BUAR

BAFETE/KZ A | 25 A i R BUE K FA24)

Hish: JICA F#RA
(2)  FEFEH O TR

RRFE R ET T T 537 A=, BHOHE - IMF 7—% LT JICA HilT
MR EA2BBIZUTO LBV RIE L, BBEEICHOWTE, RITOHELE
fF 2 (7 3 ) & Hlhat Lo/ R, ORI, MEBr9E 1 &K O rY % H
[T H S LTV DD, BHREDIIR STV, ZAUTx L CTOQDZEMIE,
i ORI R S, B0 B0 FEmENODOEMEL VT L TR,
INOBSHIER 2 T DI SHESEE & L THEELTH 5720, QDRI DEHLRRK
MEVEIERS D LD EBZHMT DL L L, (F4.102 5HH)
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~ R

#£ 4.10.2 BEFMEET VDT A —FREME

Variables Assumptive Parameters

1. | A I 50 years after construction
2. |HMEAZHARL R (1) 2.274
3. | BT F (HIRIL: ATES ) 1.4%
4. | fliks TR (OME5, %) 1.3%
5. | filifk Tt (NED, %)° 2.1%
6. |MEFFEEE (RhEHEEER AR 0.5%
7. |KERFERRE (RTEEK ) FE Y LR IEE) 1.0%
5 PR (EBL AN EAR - 2 {8 4% b3 NEDA JLHE) 15%
8. | IR REF ks 2 #14% 5 (Direct Construction Cost)® 0.79
9. | PNETRES KR 25 #2447 5 (House Compensation Cost)® 0.57
10. | PNER R I fiffi B 25 i B (Admiinistration Cost)® 0.97
11. 19 1% 5 MRS Z5 Hat% %5 (Consulting Services Cost)® 1.19

Hi i JICA G
4102 &&RFEEH

FEEMIFIC S W TEITNE R USMEICK Sy S D, ZORGO B, W
P R E B MICEBT DI04 -> T, WELINEDEBBEEN R D Z LIk
Do WEHIRI TR . EE Tt MBIARR, ARGE - M TR K OVERR 2 ORI
(T Appendix L (272 LT 2%, MBS AMfRS 2 & RE G ik ~ DAL BR BT ERITIR
WY ThD, eB. WEIZ TENTHOELRY 245 7o, BHRERHIC L0 EE
WA (A L. BIRROREEL & L COMMS T E - BIAMRAFRE L, #
BH, MBEE AR OFEREEFEFEAN—R) T TRIIRT LB TH D,

#4103 & - PHREORFEHA KR OHEEH
(K7: PhP Million)

REEA HNE NE At MBER HE NE &t
R A 2,394.7| 1,358.6| 3,753.3| |k 2,394.7| 1,719.8| 4,145
FH 1,122.1| 1,122.1| | A 1,968.6| 1,968.6
A fE 2 551.5| 551.5| |fHfE&%E 967.5| 967.5
a YL H = N RV SN
- 453.0| 179.7| 6327 . 4530 151.0| 604.0
Fis - - -l | Bl 622.7| 622.7
FEARE T 2,847.7| 3,211.9| 6,059.6| |FAZEH 2,847.7| 5429.6| 8277.3
W BRI YA £ 425 21.5 64.0| | WEEHY T E 425 29.1 71.6
EARERH + W EARBH + W
PR [l 2 2,890.2| 3,233.4| 6,123.6 T 2,890.2| 5,458.7| 8,348.9
il - - | [ AmAS Tl 188.9| 209.9| 398.8
aEk 2,890.2| 3,233.4| 6,1236| |&FEF 3,079.1| 5,668.6| 8,747.7

High: JICA FHEH

VHARSRT, SURTHIRQ Fv7- 0 )A ), IMF, Representative rates for the period January 01, 2004 - July 18,
2013
2 JICA L— (2013 4 7 H)
¥ MThe Preparatory Study for Sector Loan on Disaster Risk Management, Final Report Part 11-C,Jan.2010

@The Preparatory Study for Pasig-Marikina River Channel Improvement Project (Phase 111) Final Report, Oct. 2011
C TSGR - AERE R D OB L - 5 THHOELR] L UTAMARE - MG - SN - R
FEIBPESREEDN D D,
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#4104 < RE—FT L DEEREHEERER—2R)

Year Short-Medium-Term Plan Long-TermPlan Total
PHP Million % PHP Million % PHP Million
2013
2014
2015 366 6.0% 366
2016 527 8.6% 527
2017 1,688 27.6% 1,688
2018 1,013 16.5% 17 1.7% 1,030
2019 1,490 24.3% 8 0.8% 1,498
2020 1,026 16.8% 17 1.7% 1,042
2021 15 0.2% 36 3.6% 51
2022 13 1.3% 13
2023 70 7.0% 70
2024 128 12.8% 128
2025 128 12.8% 128
2026 128 12.8% 128
2027 128 12.8% 128
2028 128 12.8% 128
2029 128 12.8% 128
2030 68 6.8% 68
2031 4 0.4% 4
Total 6,124 100.0% 1,001 100.0% 7,125

L JICA i
4.10.3 RRFMELE
A ZAX—TF AL ARFERE T Y =7 NEREIC L A k= e s
E L, REfITET A [77a Y7 RR20WEE (without)] & Y=
k& FEhE L7235A (with)] D% % O 47— A TR S5 Bt G0 Rtk g E
FADFES &5, T O ERBHIA I EEMERINC R T 5,
PEAKBER AL, 0) —WREPEOEFEHE, )ALENDANOEEYE, i)
ECDTTHRERE L, BRE2% 4105 12R7,

7= 4.10.5 FHIBKECEBRBEIA
Unit: Million PhP

Return Period(Yr.)
Type Category 5 5 10 o5 50
(1) Direct Damage Cost | Buildings 750.1 11,3069 11,8555 3,496.9 6,143.2
Other Assets | 1,443.9 24299 34857 6,402.9 10,364.7
Total 2,1940 3,736.8 2,2625 9,899.8 16,507.9
(2) Other Direct cost and
(3) Indirect Cost 22.0 374 53.5 99.1 165.3
Total Damage Cost 2,216.0 3,783.6 5408.8 10,005.7 16,673.2

High: JICA 82
FRROFERICHESE, £ 4106 IRTEI)ICHFEBEREZRE LT, KAvArg—7
T BT HFEEMERIT, (1) B - PHIRIR (25 R ISR L 1,818.8 H X
VI, (i) R (50 A SE LA )12k L 2,085.5 | XV /IFETH D,

S M E+Ed  #i#EE(2005), DPWH, Technical Standards and Guidelines for Planning and Design of Flood
Control Projects, 2002
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Unit: Million PhP
Indirect Reduction Expected Economic
R Damage Damage Aver. Annual -
eturn Pro- - Damage . of Benefit
- o without - with Damage Ave .
Period bability Proiect without Proiect Damage Cost Damage with
) Project J Cost Costg Project
2-yr 0.50 2,194.0 21.1 0.0 2,216.0 0 0 0
5-yr 0.20 3,736.8 36.7 0.0 3,774.2 2,995.1 898.5 898.5
10-yr 0.10 5,341.2 52.5 0.0 5,394.7 4,584.4 458.4 1,357.0
25-yr 0.04 9,899.8 98.2 0.0 9,998.9 7,696.8 461.8 1,818.8
50-yr 0.02] 16,508.0 165.3 0.0/ 16,673.3] 13,336.1 266.7 2,085.5
Hidt: JICA SR
4104 FEFIHTHER
RUROBFHE AL OMEEOF ¥ v 2« 7 —(3K 4107 (RTHEY TH
%o PP EIPEBINEE R (EIRR) + #2 F ROMEL LA IEER(ENPV) K OV#e {45 HE =R (B/C)
L4 4 19.44%, 1,370.5 XY K (V141 Th D, FFlZ, EIRRIZZ 4 U B IZEBIT D
TRV B FE NS AT REME O P R HECd 5 15% % ERl> T v | B« FHIXIR & [FER,
RHIRO IR /TR Z 2 Th 5 LimfTi 2 2 LN TE 5,
AATEKRAST 4-41 2014 4% 3 H

BB A © 2 —F 3 3 F A 82 =
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(BHYr T - A r)l)HEHRA 4 F
#4107 RYAHROBEFBRABLIMEROX Y vy 2 - Tu—
(Million Pesos)
Economic Cost Economic Benefits
Ce:l(znac:a’ Year in Order . Short - Middle Term ‘ Long Term ol Flood Control Hydro ot Be,\rfilirs
Project Cost OM Cost Project Cost OM Cost Power
2013 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2014 1 0.0] 0.0) 0.0 0.0 0.0 0.0 0.0] 0.0] 0.0]
2015 2 365.7| 0.0) 0.0 0.0 365.7 0.0 0.0] 0.0] -365.7|
2016 3 526.5 0.0) 0.0 0.0 526.5 0.0 0.0] 0.0] -526.5]
2017 4 1,687.5 0.0 0.0 0.0 1,687.5 0.0 0.0 0.0 -1,687.5
2018 5 1,013.0 0.0 16.7 0.0 1,029.7 0.0 0.0 0.0] -1,029.7,
2019 6 1,489.7 0.0 8.3 0.0 1,498.0 0.0 0.0 0.0] -1,498.0
2020 7 1,025.8 0.0 16.7 0.0 1,042.5 0.0 0.0 0.0] -1,042.5
2021 8 15.3] 0.0) 35.6] 0.0 50.9] 1,818.8 0.0] 1,818.8 1,767.9
2022 9 0.0 18.8 13.2 0.0 32.0] 1,818.8 0.0] 1,818.8 1,786.8
2023 10 0.0 18.8 70.2] 0.0 89.0] 1,818.8 0.0] 1,818.8 1,729.8
2024 11 0.0 18.8 128.0 0.0 146.8 1,818.8] 0.0] 1,818.8 1,672.0
2025 12 0.0 18.8 128.0 0.0 146.8 1,818.8] 0.0 1,818.8 1,672.0
2026 13 0.0 18.8 128.0 0.0 146.8 1,818.8 0.0 1,818.8 1,672.0
2027 14 0.0| 18.8 128.0 0.0] 146.8] 1,818.8 0.0] 1,818.8 1,672.0
2028 15 0.0| 18.8 128.0 0.0] 146.8] 1,818.8 0.0] 1,818.8 1,672.0
2029 16 0.0 18.8 128.0 5.0 151.8 1,818.8 0.0] 1,818.8 1,667.0
2030 17 0.0 18.8 68.0] 10.1 96.8] 1,818.8] 0.0 1,818.8 1,722.0
2031 18 0.0 18.8 4.4 10.1 33.2] 2,085.5 0.0 2,085.5 2,052.3
2032 19 0.0 18.8 0.0 10.1 28.8] 2,085.5 0.0 2,085.5 2,056.7
2033 20 0.0 18.8 0.0 10.1 28.8] 2,085.5 0.0 2,085.5 2,056.7
2034 21 0.0 18.8 0.0 10.1 28.8] 2,085.5 0.0] 2,085.5 2,056.7
2035 22 0.0 18.8 0.0 10.1 28.8] 2,085.5 0.0] 2,085.5 2,056.7
2036 23 0.0 18.8 0.0 10.1 28.8] 2,085.5 0.0 2,085.5 2,056.7
2037 24 0.0 18.8 0.0 10.1 28.8] 2,085.5 0.0 2,085.5 2,056.7
2038 25 0.0 18.8 0.0 10.1 28.8 2,085.5 0.0 2,085.5 2,056.7
2039 26 0.0 18.8 0.0 10.1 28.8] 2,085.5 0.0 2,085.5 2,056.7
2040 27 0.0 18.8 0.0 10.1 28.8] 2,085.5 0.0 2,085.5 2,056.7
2041 28 0.0 18.8 0.0 10.1 28.8] 2,085.5 0.0] 2,085.5 2,056.7
2042 29 0.0 18.8 0.0 10.1 28.8] 2,085.5 0.0] 2,085.5 2,056.7
2043 30 0.0 18.8 0.0 10.1 28.8] 2,085.5 0.0 2,085.5 2,056.7
2044 31 0.0 18.8 0.0 10.1 28.8 2,085.5 0.0 2,085.5 2,056.7
2045 32 0.0 18.8 0.0 10.1 28.8] 2,085.5 0.0 2,085.5 2,056.7
2046 33 0.0 18.8 0.0 10.1 28.8] 2,085.5 0.0 2,085.5 2,056.7
2047 34 0.0 18.8 0.0 10.1 28.8] 2,085.5 0.0] 2,085.5 2,056.7
2048 35 0.0 18.8 0.0 10.1 28.8] 2,085.5 0.0] 2,085.5 2,056.7
2049 36 0.0 18.8 0.0 10.1 28.8] 2,085.5 0.0] 2,085.5 2,056.7
2050 37 0.0 18.8 0.0 10.1 28.8] 2,085.5 0.0 2,085.5 2,056.7
2051 38 0.0 18.8 0.0 10.1 28.8] 2,085.5 0.0 2,085.5 2,056.7
2052 39 0.0 18.8 0.0 10.1 28.8] 2,085.5 0.0 2,085.5 2,056.7
2053 40 0.0 18.8 0.0 10.1 28.8] 2,085.5 0.0] 2,085.5 2,056.7
2054 41 0.0 18.8 0.0 10.1 28.8] 2,085.5 0.0] 2,085.5 2,056.7
2055 42 0.0 18.8 0.0 10.1 28.8] 2,085.5 0.0 2,085.5 2,056.7
2056 43 0.0 18.8 0.0 10.1 28.8] 2,085.5 0.0 2,085.5 2,056.7
2057 44 0.0 18.8 0.0 10.1 28.8] 2,085.5 0.0 2,085.5 2,056.7
2058 45 0.0| 18.8 0.0 10.1 28.8] 2,085.5 0.0 2,085.5 2,056.7
2059 46 0.0| 18.8 0.0 10.1 28.8] 2,085.5 0.0 2,085.5 2,056.7
2060 47 0.0 18.8 0.0 10.1 28.8] 2,085.5 0.0] 2,085.5 2,056.7
2061 48 0.0 18.8 0.0 10.1 28.8] 2,085.5 0.0 2,085.5 2,056.7
2062 49 0.0 18.8 0.0 10.1 28.8] 2,085.5 0.0 2,085.5 2,056.7
2063 50 0.0 18.8 0.0 10.1 28.8] 2,085.5 0.0 2,085.5 2,056.7
2064 51 0.0 18.8 0.0 10.1 28.8] 2,085.5 0.0 2,085.5 2,056.7
2065 52 0.0 18.8 233.0 10.1 261.8 2,085.5 0.0] 2,085.5 1,823.7
2066 53 0.0 18.8 0.0 10.1 28.8] 2,085.5 0.0] 2,085.5 2,056.7
2067 54 0.0 18.8 0.0 10.1 28.8] 2,085.5 0.0] 2,085.5 2,056.7
2068 55 0.0 18.8 0.0 10.1 28.8] 2,085.5 0.0] 2,085.5 2,056.7
2069 56 0.0 18.8 0.0 10.1 28.8] 2,085.5 0.0 2,085.5 2,056.7
2070 57 0.0 18.8 0.0 10.1 28.8] 2,085.5 0.0 2,085.5 2,056.7
2071 58 0.0 18.8 0.0 10.1 28.8] 2,085.5 0.0] 2,085.5 2,056.7
2072 59 0.0 18.8 0.0 10.1 28.8] 2,085.5 0.0] 2,085.5 2,056.7
2073 60 0.0 18.8 0.0 10.1 28.8] 2,085.5 0.0] 2,085.5 2,056.7
2074 61 0.0 18.8 0.0 10.1 28.8] 2,085.5 0.0] 2,085.5 2,056.7
2075 62 0.0 18.8 0.0 10.1 28.8] 2,085.5 0.0 2,085.5 2,056.7
2076 63 0.0 18.8 0.0 10.1 28.8] 2,085.5 0.0 2,085.5 2,056.7
2077 64 0.0 18.8 0.0 10.1 28.8] 2,085.5 0.0 2,085.5 2,056.7
2078 65 0.0 18.8 0.0 10.1 28.8] 2,085.5 0.0] 2,085.5 2,056.7
2079 66 0.0 18.8 0.0 10.1 28.8] 2,085.5 0.0] 2,085.5 2,056.7
2080 67 0.0] 18.8 0.0 10.1 28.8] 2,085.5 0.0] 2,085.5 2,056.7
Total 6,123.5 1,107.2 1,234.0 517.7 8,982.5 122,463.0 0.0] 122,463.0[ 113,480.5
NPV 1,370.5
EIRR 19.44%
BIC 141
g JICA 7R
AATERASE 4-42 2014 423 A
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Item

Work Item

|2013|14|15|16\17|18|19|zo|21|22|23\z4|25|26|27|28\29|3o|31|32|33|34|2035

[[7341734173417341734173417341234173417341734173417341794173417341234123417341234123412341737

JICA Preparatory Survey

Urgent Measures (being undertaken by DPWH)

- R1(Rehabilitation of Damaged Seawall)

- L2 (Rehabilitation/Construction of Dike in Carmen downstream)

- L3 (Rehabilitation Damaged Dike and Temporally Closure (Baby Dike)

Repair of Cabula Bridge

Construction of Borja Bridge

Short-Middle Term Measures (to be undertaken by possible JICA Loan)

Loan Agreement

Procurement of Consultant (for D/D)

Procurement of Consultant (for C/S)

Detailed Design

Preparation of PQ and Tender Document

Construction Supervision

PQ and Tendering

Construction Works

Resettlement and Right of Way Acquisition

B-10

Non-Structural Measures

Itam

Work Item

201320142015 202120002023 2004 2005 20% 2027 2008 2020 2030 2031 2032 2033 2034 2035
12341234123412341234123412341234123412341234123412341234123412341234123412341234123412341234

Long Term Plan

C-1

Basic Study for Hydrological Data/ Geotechnical Investigations

C-2

Feasibility Study for Dam Construction

C-3

Social-Environmental Study/ECC Approval

c-4

Detail Design/Procurement of Contractor

ROW Acquisition for Dam and Reservoir

C-6

Construction of Dam

C-7

Non-Structural Measures for Long Term Measures

Maintenance Works

Operation and Maintenance of Structural Measures

Periodical Monitoring and Regular Maintenance Dredging/Channel Excavation
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4.12.2

Hidi: JICA FRZ
B S F 2 DR
(1) SKEVRZEER(HE SO UGE)

RO F BT 25 FMERHM TH V| Z OPKHIFE 2012 45 12 A 128k
LT BIlEWVBRE T 5, 237 1 O FERRIR /KT 730 ha( D H LN H i FE
X440 ha) ThH v | F-FENFN SN DRIEVR)ICTIBW T, 25 FREEFHE O
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JIBER ) OBRESCHBREINDLGNE NJIXk] OREIZL-T, k) 27
KIROWBA B RAEND,

BEHEEO-BL L ThNAaLrh AT 4 o7« —E20F T, [FEREIEWH

KW E LT, TRt 82 1m U kg =iz X 5,
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