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Republic of the Philippines
DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS
CENTRAL OFFICE
Manila

02 MAR 2020

Secretary ROY A. CIMATU

Department of Environment and Natural Resources
Visayas Avenue, Diliman

1100 Quezon City, Philippines

SUBJECT : Joint Meeting for the JICA-Assisted Follow-Up Study on Parafaque
Spillway Project

Dear Secretary Cimatu:

We would like to inform the Secretary that the Department of Public Works and Highways will
hold a Joint Meeting for the Follow-up Study on Parafiaque Spillway Project under the grant
aid assistance of JICA on March 13, 2020 at the Operations Room, Office of the Secretary,
from 08:00 AM — 12:00 NN. The agenda of the conference are the following:

1. Presentation of Qutcome of the follow-up Survey
a. Comprehensive Flood Management for Laguna Lakeshore Area
b. Climate Change Adaptation Measures
c. Economic Evaluation Result for Parafiaque Spillway

2. Discussion/Comment on the result of the additional data gathering

3. Next Stage, Feasibility Study

The result of the conference is vital in the finalization of the aforementioned study prior to the
conduct of a full blown Feasibility Study of the Parafiaque Spillway.

We are looking forward to your agency’s participation and continuous support to the
Department.

Very truly yours,

. SADAIN, CESO I
Undersecretary for UPMO Operations
and Technlical Services

21.1 LRM/RAA



Republic of the Philippines
DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS
CENTRAL OFFICE
Manila

02 MAR 2020

Hon. REBECCA ALCANTARA YNARES
Governor, Province of Rizal
Circumferencial Road cor. P. Oliveros St.
Ynares Center Complex

Antipolo City, 1870

SUBJECT : Joint Meeting for the JICA-Assisted Follow-Up Study on Parafiaque
Spillway Project

Dear Governor Ynares:

We would like to inform the Honorable Governor that the Department of Public Works and
Highways will hold a Joint Meeting for the Follow-up Study on Parafiaque Spillway Project
under the grant aid assistance of JICA on March 13, 2020 at the Operations Room, Office of
the Secretary, from 08:00 AM — 12:00 NN. The agenda of the conference are the following:

1. Presentation of OQutcome of the follow-up Survey
a. Comprehensive Flood Management for Laguna Lakeshore Area
b. Climate Change Adaptation Measures
c. Economic Evaluation Result for Parafiaque Spillway

2. Discussion/Comment on the result of the additional data gathering

3. Next Stage, Feasibility Study

The result of the conference is vital in the finalization of the aforementioned study prior to the
conduct of a full blown Feasibility Study of the Parafiaque Spillway.

We are looking forward to your participation and continuous support to the Department.

Very truly yours,

21.1 LRM/RAA



Republic of the Philippines
DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS

CENTRAL OFFICE
Manila

02 R 2020

Hon. JUANITO VICTOR C. REMULLA, JR.
Governor, Province of Cavite

Provincial Capitol Building

Provincial Capitol Compound

Bgry. San Agustin, Trece Martires City

4109

SUBJECT : Joint Meeting for the JICA-Assisted Follow-Up Study on Parafiaque
Spillway Project

Dear Governor Remulla;

We would like to inform the Honorable Governor that the Department of Public Works and
Highways will hold a Joint Meeting for the Follow-up Study on Parafiaque Spillway Project
under the grant aid assistance of JICA on March 13, 2020 at the Operations Room, Office of
the Secretary, from 08:00 AM — 12:00 NN. The agenda of the conference are the following:

1. Presentation of Outcome of the follow-up Survey
a. Comprehensive Flood Management for Laguna Lakeshore Area
b. Climate Change Adaptation Measures
¢. Economic Evaluation Result for Parafiaque Spillway

2. Discussion/Comment on the result of the additional data gathering

3. Next Stage, Feasibility Study

The result of the conference is vital in the finalization of the aforementioned study prior to the
conduct of a full blown Feasibility Study of the Parafiaque Spillway.

We are looking forward to your participation and continuous support to the Department.

Very truly yours,

. SADAIN, CESO I
Undersecrefary for UPMO Operations
and Technjcal Services

21.1 LRM/RAA
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Republic of the Philippines
DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS
CENTRAL OFFICE
Manila

02 MAR 2020

Hon. RAMIL L. HERNANDEZ
Governor, Province of Laguna
New Capitol Building

Provincial Capitol Compound

P. Guevara St.

Santa Cruz, Laguna

Philippines

4009

SUBJECT : Joint Meeting for the JICA-Assisted Follow-Up Study on Parafiaque
Spillway Project

Dear Governor Hernandez:

We would like to inform the Honorable Governor that the Department of Public Works and
Highways will hold a Joint Meeting for the Follow-up Study on Parafiaque Spillway Project
under the grant aid assistance of JICA on March 13, 2020 at the Operations Room, Office of
the Secretary, from 08:00 AM — 12:00 NN. The agenda of the conference are the following:

1. Presentation of Outcome of the follow-up Survey
a. Comprehensive Flood Management for Laguna Lakeshore Area
b. Climate Change Adaptation Measures
¢. Economic Evaluation Result for Parafiaque Spillway

2. Discussion/Comment on the result of the additional data gathering

3. Next Stage, Feasibility Study

The result of the conference is vital in the finalization of the aforementioned study prior to the
conduct of a full blown Feasibility Study of the Parafiaque Spillway.

We are looking forward to your participation and continuous support to the Department.

Very truly yours,

- AIN;€ESO I
ndersecretary for UPMO Operations
and Technlcal Services

21.1 LRM/RAA
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Republic of the Philippines
DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS
CENTRAL OFFICE
Manila

0 2 MAR 2020

Hon. LANI MERCADO-REVILLA
Mayor

City of Bacoor

Bacoor Government Center
Bacoor Boulevard

Barangay Bayanan, Bacoor City

SUBJECT : Joint Meeting for the JICA-Assisted Follow-Up Study on Paraiiaque
Spillway Project

Dear Mayor Mercado-Revilla:

We would like to inform the Honorable Mayor that the Department of Public Works and
Highways will hold a Joint Meeting for the Follow-up Study on Parafiaque Spillway Project
under the grant aid assistance of JICA on March 13, 2020 at the Operations Room, Office of
the Secretary, from 08:00 AM — 12:00 NN. The agenda of the conference are the following:

1. Presentation of Outcome of the follow-up Survey
a. Comprehensive Flood Management for Laguna Lakeshore Area
b. Climate Change Adaptation Measures
¢. Economic Evaluation Result for Paraiiaque Spillway

2. Discussion/Comment on the result of the additional data gathering

3. Next Stage, Feasibility Study

The result of the conference is vital in the finalization of the aforementioned study prior to the
conduct of a full blown Feasibility Study of the Parafiaque Spillway.

We are looking forward to your participation and continuous support to the Department.

Very truly yours,

IN; 01
for UPMO Operations
| Services

21.1 LRM/RAA
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Republic of the Philippines
DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS
CENTRAL OFFICE
Manila

0 2 MAR 2020

Hon. LINO EDGARDO CAYETANO
Mayor

City of Taguig

Taguig City Hall, Gen. Luna St.
Tuktukan, Taguig City

SUBJECT : Joint Meeting for the JICA-Assisted Follow-Up Study on Parafiaque
Spillway Project

Dear Mayor Cayetano:

We would like to inform the Honorable Mayor that the Department of Public Works and
Highways will hold a Joint Meeting for the Follow-up Study on Parafiaque Spillway Project
under the grant aid assistance of JICA on March 13, 2020 at the Operations Room, Office of
the Secretary, from 08:00 AM — 12:00 NN. The agenda of the conference are the following:

1. Presentation of Outcome of the follow-up Survey
a. Comprehensive Flood Management for Laguna Lakeshore Area
b. Climate Change Adaptation Measures
¢. Economic Evaluation Result for Parafiaque Spillway

2. Discussion/Comment on the result of the additional data gathering

3. Next Stage, Feasibility Study

The result of the conference is vital in the finalization of the aforementioned study prior to the
conduct of a full blown Feasibility Study of the Parafiaque Spillway.

We are looking forward to your participation and continuous support to the Department.

Very truly yours,

. SADAIN, C
Undersecretayy for UPMO Operations
and Technical Services

21.1 LRM/RAA



Republic of the Philippines
DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS
CENTRAL OFFICE
Manila

02 MAR 2020

Hon. JAIME DELA ROSA FRESNEDI
Mayor

City of Muntinlupa

National Road, Putatan

Muntinlupa City

SUBJECT : Joint Meeting for the JICA-Assisted Follow-Up Study on Parafiaque
Spillway Project

Dear Mayor Fresnedi:

We would like to inform the Honorable Mayor that the Department of Public Works and
Highways will hold a Joint Meeting for the Follow-up Study on Parafiaque Spillway Project
under the grant aid assistance of JICA on March 13, 2020 at the Operations Room, Office of
the Secretary, from 08:00 AM — 12:00 NN. The agenda of the conference are the following:

1. Presentation of Outcome of the follow-up Survey
a. Comprehensive Flood Management for Laguna Lakeshore Area
b. Climate Change Adaptation Measures
c. Economic Evaluation Result for Parafiaque Spillway

2. Discussion/Comment on the result of the additional data gathering

3. Next Stage, Feasibility Study

The result of the conference is vital in the finalization of the aforementioned study prior to the
conduct of a full blown Feasibility Study of the Parafiaque Spillway.

We are looking forward to your participation and continuous support to the Department.

Very truly yours,

. SADAIN; 01l
Undersecrefary for UPMO Operations
and Technfcal Services

21.1 LRM/RAA



Republic of the Philippines
DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS
CENTRAL OFFICE
Manila

0 2 MAR 2020

Hon. IMELDA T. AGUILAR
Mayor

City of Las Pifias
Alabang-Zapote Rd,,

Las Pifias, National Capital
Region (NCR)

SUBJECT : Joint Meeting for the JICA-Assisted Follow-Up Study on Parafiaque
Spillway Project

Dear Mayor Aguilar:

We would like to inform the Honorable Mayor that the Department of Public Works and
Highways will hold a Joint Meeting for the Follow-up Study on Parafiaque Spillway Project
under the grant aid assistance of JICA on March 13, 2020 at the Operations Room, Office of
the Secretary, from 08:00 AM — 12:00 NN. The agenda of the conference are the following:

1. Presentation of Outcome of the follow-up Survey
a. Comprehensive Flood Management for Laguna Lakeshore Area
b. Climate Change Adaptation Measures
c. Economic Evaluation Result for Parafiaque Spillway

2. Discussion/Comment on the result of the additional data gathering

3. Next Stage, Feasibility Study

The result of the conference is vital in the finalization of the aforementioned study prior to the
conduct of a full blown Feasibility Study of the Parafiaque Spillway.

We are looking forward to your participation and continuous support to the Department.

Very truly yours,

rsecrgtary for UPMO Operations
and Technjical Services

21.1 LRM/RAA



Republic of the Philippines
DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS

CENTRAL OFFICE
Manila

0 2 MAR 2020

Hon. EDWIN L. OLIVAREZ
Mayor

City of Parafiaque
Hernandez Avenue,

San Antonio Valley I,
Parafaque City

SUBJECT : Joint Meeting for the JICA-Assisted Follow-Up Study on Parafiaque
Spillway Project

Dear Mayor Olivarez:

We would like to inform the Honorable Mayor that the Department of Public Works and
Highways will hold a Joint Meeting for the Follow-up Study on Parafiaque Spillway Project
under the grant aid assistance of JICA on March 13, 2020 at the Operations Room, Office of
the Secretary, from 08:00 AM — 12:00 NN. The agenda of the conference are the following:

1. Presentation of Outcome of the follow-up Survey
a. Comprehensive Flood Management for Laguna Lakeshore Area
b. Climate Change Adaptation Measures
¢. Economic Evaluation Result for Parafiaque Spillway

2. Discussion/Comment on the result of the additional data gathering

3. Next Stage, Feasibility Study

The result of the conference is vital in the finalization of the aforementioned study prior to the
conduct of a full blown Feasibility Study of the Parafiaque Spillway.

We are looking forward to your participation and continuous support to the Department.

Very tryly yours,

ndersec
and TecHnical Services

21.1 LRM/RAA



Republic of the Philippines
DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS
CENTRAL OFFICE
Manila

02 MAR 7020

Undersecretary RENATO U. SOLIDUM, JR.
Disaster Risk Reduction and Climate Change
Department of Science and Technology (DOST)
Officer-in-Charge, Philippine Institute of
Volcanology and Seismology (PHIVOLCS)
DOST Main Building, DOST Complex

General Santos Avenue, Bicutan

Taguig City

SUBJECT : Joint Meeting for the JICA-Assisted Follow-Up Study on Paranaque
Spillway Project

Dear Undersecretary Solidum:

We would like to inform the Undersecretary that the Department of Public Works and
Highways will hold a Joint Meeting for the Follow-up Study on Parafiaque Spillway Project
under the grant aid assistance of JICA on March 13, 2020 at the Operations Room, Office of
the Secretary, from 08:00 AM — 12:00 NN. The agenda of the conference are the following:

1. Presentation of Outcome of the follow-up Survey
a. Comprehensive Flood Management for Laguna Lakeshore Area
b. Climate Change Adaptation Measures
¢. Economic Evaluation Result for Parafiaque Spillway

2. Discussion/Comment on the result of the additional data gathering

3. Next Stage, Feasibility Study

The result of the conference is vital in the finalization of the aforementioned study prior to the
conduct of a full blown Feasibility Study of the Parafiaque Spillway.

We are looking forward to your agency’s participation and continuous support to the
Department.

Very truly yours,

21.1 LRM/RAA



Republic of the Philippines
DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS
CENTRAL OFFICE
Manila

02 MAR 2020

Ms. AYUMU OHSHIMA
Senior Representative

JICA Philippines Office

40th Floor, Yuchengco Tower,
RCBC Plaza 6819 Ayala Avenue,
Makati City

SUBJECT : Joint Meeting for the JICA-Assisted Follow-Up Study on Paraiiaque
Spillway Project

Dear Ms. Ohshima:

We would like to inform the Senior Representative that the Department of Public Works and
Highways will hold a Joint Meeting for the Follow-up Study on Parafiaque Spillway Project
under the grant aid assistance of JICA on March 13, 2020 at the Operations Room, Office of
the Secretary, from 08:00 AM — 12:00 NN. The agenda of the conference are the following:

1. Presentation of Outcome of the follow-up Survey
a. Comprehensive Flood Management for Laguna Lakeshore Area
b. Climate Change Adaptation Measures
¢. Economic Evaluation Result for Parafiaque Spillway

2. Discussion/Comment on the result of the additional data gathering

3. Next Stage, Feasibility Study

The result of the conference is vital in the finalization of the aforementioned study prior to the
conduct of a full blown Feasibility Study of the Parafiaque Spillway.

We are looking forward to your participation and continuous support to the Department.

Very truly yours,

21.1 LRM/RAA



Republic of the Philippines
DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS
CENTRAL OFFICE
Manila

02 MAR 2020

Dr. VICENTE B. MALANO
Administrator

Philippine Atmospheric, Geophysical

and Astronomical Services Administration
Science Garden, Agham Road

Diliman, Quezon City

SUBJECT : Joint Meeting for the JICA-Assisted Follow-Up Study on Parafiaque
Spillway Project

Dear Dr. Malano:

We would like to inform the Administrator that the Department of Public Works and Highways
will hold a Joint Meeting for the Follow-up Study on Parafiaque Spillway Project under the
grant aid assistance of JICA on March 13, 2020 at the Operations Room, Office of the
Secretary, from 08:00 AM — 12:00 NN. The agenda of the conference are the following:

1. Presentation of Outcome of the follow-up Survey
a. Comprehensive Flood Management for Laguna Lakeshore Area
b. Climate Change Adaptation Measures
¢. Economic Evaluation Result for Parafaque Spillway

2. Discussion/Comment on the result of the additional data gathering

3. Next Stage, Feasibility Study

The result of the conference is vital in the finalization of the aforementioned study prior to the
conduct of a full blown Feasibility Study of the Parafiaque Spillway.

We are looking forward to your agency’s participation and continuous support to the
Department.

Very truly yours,

: ESOI
ndersecrgtary for UPMO Operations
and Technjcal Services

21.1 LRM/RAA



Republic of the Philippines
DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS

CENTRAL OFFICE
Manila

02 MAR 2020

Director ROBERTO S. SORIANO, Ph.D.
National Hydraulic Research Center

2/F Melchor Hall

University of the Philippines

Diliman, Quezon City

SUBJECT : Joint Meeting for the JICA-Assisted Follow-Up Study on Parafiaque
Spillway Project

Dear Director Soriano:

We would like to inform the Director that the Department of Public Works and Highways will
hold a Joint Meeting for the Follow-up Study on Parafiaque Spillway Project under the grant
aid assistance of JICA on March 13, 2020 at the Operations Room, Office of the Secretary,
from 08:00 AM — 12:00 NN. The agenda of the conference are the following:

1. Presentation of Outcome of the follow-up Survey
a. Comprehensive Flood Management for Laguna Lakeshore Area
b. Climate Change Adaptation Measures
¢. Economic Evaluation Result for Parafiaque Spillway

2. Discussion/Comment on the result of the additional data gathering

3. Next Stage, Feasibility Study

The result of the conference is vital in the finalization of the aforementioned study prior to the
conduct of a full blown Feasibility Study of the Parafiaque Spillway.

We are looking forward to your agency’s participation and continuous support to the
Department.

Very truly yours,

ersecretary for UPMO Operations
and Technigal Services

21.1 LRM/RAA



Republic of the Philippines
DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS
CENTRAL OFFICE
Manila

02 MAR 200

General Manager JAIME 'JOEY’ C. MEDINA
Laguna Lake Development Authority
National Ecology Center, Diliman, Quezon City

SUBJECT : Joint Meeting for the JICA-Assisted Follow-Up Study on Paraiiaque
Spillway Project

Dear General Manager Medina:

We would like to inform the General Manager that the Department of Public Works and
Highways will hold a Joint Meeting for the Follow-up Study on Parafiaque Spillway Project
under the grant aid assistance of JICA on March 13, 2020 at the Operations Room, Office of
the Secretary, from 08:00 AM — 12:00 NN. The agenda of the conference are the following:

1. Presentation of Outcome of the follow-up Survey
a. Comprehensive Flood Management for Laguna Lakeshore Area
b. Climate Change Adaptation Measures
c. Economic Evaluation Result for Parafiaque Spillway

2. Discussion/Comment on the result of the additional data gathering

3. Next Stage, Feasibility Study

The result of the conference is vital in the finalization of the aforementioned study prior to the
conduct of a full blown Feasibility Study of the Parafiaque Spillway.

We are looking forward to that authority’s participation and continuous support to the
Department.

Very truly yours,

- SADAIN, CESO 1
ndersecretary for UPMO Operations
and Technical Services

21.1 LRM/RAA



Republic of the Philippines
DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS
CENTRAL OFFICE
Manila

0 2 MAR 2020

Director BALTAZAR N. MELGAR

Director IV

Flood Control and Sewerage Management Office
Metropolitan Manila Development Authority
EDSA cor. Orense Street

Guadalupe, Makati

SUBJECT : Joint Meeting for the JICA-Assisted Follow-Up Study on Parafiaque
Spillway Project

Dear Director Melgar:

We would like to inform the Director that the Department of Public Works and Highways will
hold a Joint Meeting for the Follow-up Study on Parafiaque Spillway Project under the grant
aid assistance of JICA on March 13, 2020 at the Operations Room, Office of the Secretary,
from 08:00 AM — 12:00 NN. The agenda of the conference are the following:

1. Presentation of Outcome of the follow-up Survey
a. Comprehensive Flood Management for Laguna Lakeshore Area
b. Climate Change Adaptation Measures
¢. Economic Evaluation Result for Parafiaque Spillway

2. Discussion/Comment on the result of the additional data gathering

3. Next Stage, Feasibility Study

The result of the conference is vital in the finalization of the aforementioned study prior to the
conduct of a full blown Feasibility Study of the Parafiaque Spillway.

We are looking forward to that authority’s participation and continuous support to the
Department.

Very tuly yours,

. SADAIN, CESO I
Undersecrefary for UPMO Operations
and Technigal Services

21.1 LRM/RAA



Republic of the Philippines
DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS
CENTRAL OFFICE
Manila

0 2 MAR 2020

Assistant Secretary RODERICK M. PLANTA
Investment Programming Group

National Economic and Development Authority
12 St. J. Escriva Drive, Ortigas Center

Pasig City

SUBJECT : Joint Meeting for the JICA-Assisted Follow-Up Study on Paraiaque
Spillway Project

Dear Assistant Secretary Planta:

We would like to inform the Assistant Secretary that the Department of Public Works and
Highways will hold a Joint Meeting for the Follow-up Study on Parafaque Spillway Project
under the grant aid assistance of JICA on March 13, 2020 at the Operations Room, Office of
the Secretary, from 08:00 AM — 12:00 NN. The agenda of the conference are the following:

1. Presentation of Outcome of the follow-up Survey
a. Comprehensive Flood Management for Laguna Lakeshore Area
b. Climate Change Adaptation Measures
c. Economic Evaluation Result for Parafiaque Spillway

2. Discussion/Comment on the result of the additional data gathering

3. Next Stage, Feasibility Study

The result of the conference is vital in the finalization of the aforementioned study prior to the
conduct of a full blown Feasibility Study of the Parafiaque Spillway.

We are looking forward to that authority’s participation and continuous support to the
Department.

Very truly yours,

I
for UPMO Operations
and Technicgl Services

21.1 LRM/RAA



Republic of the Philippines
DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS
CENTRAL OFFICE
Manila

02 MAR 7070

Secretary EDUARDO M. ANO

Department of Interior and Local Government
DILG NAPOLCOM Center

EDSA corner Quezon Avenue, Quezon City

SUBJECT : Joint Meeting for the JICA-Assisted Follow-Up Study on Parahaque
Spillway Project

Dear Secretary Afio:

We would like to inform the Secretary that the Department of Public Works and Highways will
hold a Joint Meeting for the Follow-up Study on Parafiaque Spillway Project under the grant
aid assistance of JICA on March 13, 2020 at the Operations Room, Office of the Secretary,
from 08:00 AM — 12:00 NN. The agenda of the conference are the following:

1. Presentation of Outcome of the follow-up Survey
a. Comprehensive Flood Management for Laguna Lakeshore Area
b. Climate Change Adaptation Measures
¢. Economic Evaluation Result for Parafiaque Spillway

2. Discussion/Comment on the result of the additional data gathering

3. Next Stage, Feasibility Study

The result of the conference is vital in the finalization of the aforementioned study prior to the
conduct of a full blown Feasibility Study of the Parafiaque Spillway.

We are looking forward to your agency’s participation and continuous support to the
Department.

Undersecretary for UPMO Operations
and Technical Services

21.1 LRM/RAA
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Follow -up Study
on Paranaque Spillway Project

JOINT MEETING

Part-1 Update of Draft Comprehensive
Flood Management Plan for Laguna de Bay

May 8, 2020

~

ji’CA) Japan International Cooperation Agency

CTl Engineering International Co., Ltd. (CTII)
Nippon Koei Co., Ltd. (NK)

M Topics

Part-1
1. Update of Draft Comprehensive Flood Management Plan for Laguna de Bay
Part-2
2. Detailed Explanation of Comprehensive Flood Management Plan
2.1 Setting Design Flood Level (DFL)
2.2 Economic Evaluation of Paraifaque Spillway
2.2.1 Revised Operation Level and Routes of Parafiaque Spillway

2.2.2 Additional Economic Benefit which Include the Characteristic of Laguna
de Bay Inundation Phenomena (long-term inundation)

2.2.3 Consideration of the Contribution of Parafiaque Spillway to Mitigate
Flood Damage in Pasig-Marikina River

2.2.4 Result of Economic Evaluation of Parafiaque Spillway
2.3 Improvement Effects Other Than Economic Evaluation
2.4 Inundation Allowable Area / Level

2.5 Comprehensive Flood Management Plan in Conservation and Sustainable

s,  Development of Laguna de Bay

jica
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1. Update of Draft Comprehensive Flood Management Plan for Laguna
de Bay

<1 Goals and Safety Level of Flood Control>

e Considering the development status of Laguna lakeshore area, the historical flooding
damage, the impact of climate change, etc., prevent and reduce inundation damage to
1/100 probability floods after climate change by gradually constructing Parafiaque spillway
and lakeshore diking system over 30 years

<2 Design Flood Level (DFL)>
* The Design Flood Level (DFL) of Laguna de Bay is set at 13.8m

<3 Comprehensive Flood Management Plan>

Structural Measures (water level rise suppression and flood damage reduction)

e Construction of Parafiaque Spillway (underground tunnel, Diameter13m
*the inner diameter should be closely inspected in about 0.1 m in next F/S stage.

e Lakeshore Diking System (Total length 82.75km, including drainage channels, drainage stations, back
levee, bridges, etc.)

Non-Structural Measures

e Stricter development regulations within lake management boundaries (EL.12.5m or less)
e Promotion of land use regulations and ensuring the safety of residents in flood-prone areas (including
resettlement)
e Hazard map creation, evacuation plan, disaster prevention awareness-raising activities for residents,
_ local disaster prevention plan
jiea’ Construction of flood forecasting and warning system 3

1. Update of Draft Comprehensive Flood Management Plan for Laguna
de Bay

<4 Outline of Paraiiaque Spillway>

Scale of Structures

e Commercial facilities and houses are dense on the assumed route of the Parafiaque Spillway,
and if the open channel type is adopted, many residents will be relocated, making
commercialization difficult. In order to minimize social impact, the drainage channel will be
Underground Pressure Tunnel type.

* Inthe case of climate change, Parafiaque Spillway requires a tunnel inner diameter of 13m
and a maximum discharge rate of 240m3 / s to reduce the highest water level of Laguna
Lake at 14.5m during a 1/100 probability flood to 13.8m (DFL).

Return Period 100-year === Existing Condition —— RCP4.5_without PSW
. ~ . RCP4.5_withPSW = RCP4.5_PSW_Disch
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= January~May (Non-flooding Period) 145 AEm S 138 450
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N o
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_ Figure 1-2 Effect of Parafiaque Spillway of 100-year Return Period
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1. Update of Draft Comprehensive Flood Management Plan for Laguna

de Bay

<Alignment Plan>

*The Parafiaque spillway route (underground tunnel) will be studied based on the following four plans.
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Figure 1-3 Routes of Paraifaque Spillway

1. Update of Draft Comprehensive Flood Management Plan for Laguna
de Bay

<Outline of Lakeshore Diking System>

e To construct a lakeshore diking system in the priority area along the lakeshore area to prevent
inundation. Lakeshore diking system consists of lakeshore dike, drainage canals, pumping stations,
community roads, bridges, etc., and resolves flood damage caused by rising water levels in Laguna de Bay.

e Lakeshore dike elevation will be 15.0m, considering 1.2m free board add to 13.8m (DFL).

Figure 1-3 Lakeshore Dike Typical Cross Section

12000 43500
.*”“"M\
Lagunp De Bay Side 9«40‘ 00 Inland Side
V B | }OOC 10 2000 lem N 3500 % ‘ V
Gravel A caich Nt
2 7 EL 15.0mn BepTpda »14 / ™ + 1416 ® Cousp
j B e ~ 7 Al J S o , .
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L ‘ 40200 Qeavel FivD R‘WYmNL 100m R e EL 120 m 2t the ground level
Gravel Bedang
LAKE SIDE " " " " INLAND SIDE
Earth Dike with Community Drainage
Maintenance Road Road Channel

Lakeshore dike will be constructed on lakeshores of Laguna Lake elevation of 12 m to 12.5 m.

¢ Prioritize the location of lakeshore diking systems based on land use, beneficiary population, beneficiary
area, etc. in the shore area, and arrange lakeshore diking from areas with higher priority.

¢ The length of the planned lakeshore dike will be about 83 km compared to about 220 km around the lake
shore, and non-structural measures (warning systems, etc.) will be used for areas where there are few

jﬁ:‘E§sets and the economic effect is low for arranging lakeshore diking system. 6
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1. Update of Draft Comprehensive Flood Management Plan for Laguna
de Bay
<7 Plan of Lakeshore Diking System ~Approx. 83km divided into three phases~>

* Lakeshore Diking System is implemented in 82.75 km from Angono to Santa Cruz in three phases.

* Phase | : Angono to Muntinlupa, 17.02km in Length
* Phase Il : San Pedro to Calamba. 32.83km in Length
* Phase lll : Los Banos to Santa Cruz, 32.90km in Length

Legend

=== [ ayout of Lakeshore Dike
Dike constructed in Metro
Manila Flood Control

Project - West of Table 1-1 Length of Lakeshore Diking System
Mangahan Floodway

e LGU Boundary (Phase |, ||, |||)
Phaseﬂ _Famy Dike

5 [orource DL "
Phase |

EZZI Angono 3310 Taguig

2,490
Taytay 1,350 H\[E3 Muntinlupa 9,870
Sub-total of Phase | 17,020

Phase Il
San Pedro 4,080 Cabuyao 8,390
g Bifian 4,660 QJELTLE] Calamba 9,920

" SantaRosa 5,780
/ . Pagsanfan Sub-total of Phase Il 32,830

Phase IIl

Los Bafios 8,240 Victoria

Lag 6,470

|Laguna [ 3,780 Pila 4,750

\ 2’3.Bay Calauan 840 Santa Cruz 8,820

/ “'L"‘B“‘“’} Cal 32,900

. ] subtomlofprioriyarea  [EEEEY

jl’CA) Figure 1-4 Layout of Lakeshore Diking System (Phase |, I, I11) 7

1. Update of Draft Comprehensive Flood Management Plan for Laguna
de Bay
<8 Plan of Drainage Stations ~Approx. 30 Stations divided into three phases~>

* Drainage pumping stations for draining inland water
are implemented in three phases as part of the Table 1-2 Drainage Stations (Phase I, II, II)

82.75km Lakeshore Diking System planned from - —
River Basin Pomp
Area Depth Capacity (m3/s)
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X e >Nk 7. Tap— sevisirr ool s | SB23-RBS 02 2.0 4,900 20
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3.Binangona p Project - West of [ 6] S0 20 £/000 20
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Phase I Pumping Station and Gate - inan
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1. Update of Draft Comprehensive Flood Management Plan for Laguna
de Bay

<9 Non-Structural Measures>

* As a countermeasure until Parafiaque spillway and Lakeshore Diking System are completed,
non-structural measures (warning system, etc.) are promoted in areas where there are few
assets and the economic effect is low for arranging Lakeshore Diking System.

Table 1-3 Proposed Non-Structural Measures for Flood Mitigation of Lowland Area of Laguna de Bay

Proposed Non-Structural Measure

Strict Implementation of Land Use Existing reclamation activity, houses, factories, stockyards should
Management Regulation in Lake strictly be regulated and controlled. Lake boundary at El. 12.5m
Public Area below El. 12.5m should be clearly determined.

AVEVEL ol S [t igel NEelefe N Promotion of resettlement from flood dangerous areas below El.
Dangerous Area 12.5m to safety areas.

Some LGUs along the lakeshore area have prepared the DRRMP.
However, DRRMP for the entire Laguna Lake is not prepared yet. It
is needed. Assistance in preparation of Hazard maps along the
lakeshore and inflow rivers. Using Hazard maps, education for
inhabitants through LGUs.

Flood forecasting and warning for flash floods of inflow rivers and
lake floods should be established. Warning system for inhabitants
along the Parafnaque Spillway should be established for proper
operation.

Improvement of the Disaster Risk
Management System, Preparation of
Hazard Maps and Education and
Information Campaign for Inhabitants

Proposed Flood Forecasting and
Warning System for the Laguna de
Bay Basin

1. Update of Draft Comprehensive Flood Management Plan for Laguna
de Bay

<10 Project Implementation Plan ~Long-term plan for 30 years and priority implementation
of Parafiaque Spillway~>

e Parafiaque Spillway can be expected to be completed in about 5 to 9 years (depend on routes), and
flood mitigation effect is expected over the entire Laguna Lakeshore area as soon as possible. On the
other hand, Lakeshore Diking System requires a lot of resettlement and land acquisition, and is
expected to have an impact on fisheries historically. It takes a long time (20-30 years) to complete.
Therefore, it is appropriate as a flood management plan to implement Parafiaque spillway as a priority
early (about 5 to 9 years for construction), and steadily implement Lakeshore Diking System over a
long period of time (about 30 years) considering reduction of water level effect of Parafiaque Spillway.

Table 1-4 Project Implementation Plan

30-year Project Implementation
Component (2021-2050)

10 years Next 10 years  Final 10 years
(2021-2030) (2031-2040) (2041-2050)

Structural Measures
- 1) Parafiaque Spillway ——
I 2) Lakeshore Diking System*
I phasel (17.02km) —
I Phasell (32.83km)

I
I Phase Il (32.90km) ——
Non-Structural Measures
- 1) Strict Implementation of Land Use Management Regulation EmEmn
I 2) Evacuation/Resettlement from Flood Dangerous Area EEEmE
- 3) Improvement of the Disaster Risk Management System EEEEEEEEEEEEEEEEEEEEEEEEN
I 4) Proposed Flood Forecasting and Warning System SN NN NN NN EEEEEEEEEEEEE]
.® ) *Implementation of Lakeshore Diking System was assumed based on construction quantity and did not include the period for
JICA” house evacuation and land acquisition. 10
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1. Update of Draft Comprehensive Flood Management Plan for Laguna
de Bay
<11 Project Cost and Project Evaluation>
* Cost and Compensation of Comprehensive Flood Management Plan for Laguna de Bay
Table 1-5 Cost of Comprehensive Flood Management Plan (with Climate Change. PSW D=13m. Shield)

Parafiaque Spillway (PSW) Cost (million PHP)

+ Construction Design and Price Physical

Lakeshore Dike System (LDS) PSW LDS Supervision  Escalation  Contingency Cerei=a kgl Reonutraon Vat ez
PSW (Route-1) + LDS 46,203 44,945 9,115 34,286 13,455 15,293 3,266 19,596 186,158
PSW (Route-2A) + LDS 41,888 44,945 8,683 32,318 12,783 16,028 3,133 18,797 178,576
PSW (Route-2B) + LDS 41,263 44,945 8,621 32,159 12,699 16,428 3,122 18,734 177,971
PSW (Route-3) + LDS 50,736 44,945 9,568 35,486 14,074 15,941 3,415 20,490 194,654

Table 1-6 Compensation of Comprehensive Flood Management Plan (with Climate Change., PSW D=13m. Shield)

Parafiaque Spillway Parafiaque Spillway Lakeshore Diking System

(PSW)

+ Compensation Land House Affected Compensation Land House Affected

. Cost * Acquisition Evacuation People Cost Acquisition Evacuation People

Lakeshor: Dll;e Sl (million PHP) (ha) (house) (person) (million PHP) (ha) (house) (person)

LDS

PSW (Route-1) + LDS 1,778 12.8 340 1,390
PSW (Route-2A) + LDS 2,387 7.7 360 1,470

8,984 1,284.9 2,913 11,524
PSW (Route-2B) + LDS 2,718 12.9 360 1,470
PSW (Route-3) + LDS 2,315 6.8 360 1,470

s * Further detail study is needed on the river improvement at the outlet facility of Parafiaque Spillway. The required cost of 11

11

[ 1
JICA compensation for the river improvement is not included.

1. Update of Draft Comprehensive Flood Management Plan for Laguna
de Bay

<11 Project Cost and Project Evaluation>
* Project Evaluation of Comprehensive Flood Management Plan for Laguna de Bay

Table 1-7 Evaluation of Comprehensive Flood Management Plan (with Climate Change, PSW D=13m. Shield)

Parafiaque Spillway (PSW) Annual

+ v NPV of B NPV of C NPV
Lakeshore Dike System (LDS) (million PHP) (Gl TEm () LT ) (el T3
PSW (Route-1) + LDS 22,475 80,132 41,043 16.3% 39,088 1.95
PSW (Route-2A) + LDS 21,279 95,871 42,474 19.6% 53,397 2.26
PSW (Route-2B) + LDS 21,181 95,459 42,427 19.7% 53,032 2.25
PSW (Route-3) + LDS 23,751 84,165 44,060 16.2% 40,105 191
—
jiea’ 12
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1. Update of Draft Comprehensive Flood Management Plan for Laguna
de Bay

<12 Parafiaque Spillway Project Cost and Project Evaluation>
Table 1-8 Compensation of Parafiaque Spillway (with Climate Change. PSW D=13m. Shield)

Parafiaque Spillway

Parafiaque Spillway (PSW) Compensation Land House Affected Construction
Cost * Acquisition Evacuation People Period
(million PHP) (ha) (house) (person) (month)
PSW (Route-1) 1,778+a 12.8+a 340+a 1,390+ 98
PSW (Route-2A) 2,387+ 7.7+a 360+a 1,470+ 60
PSW (Route-2B) 2,718 12.9 360 1,470 64
PSW (Route-3) 2,315 6.8 360 1,470 105

* Further detail study is needed on the river improvement at the outlet facility of Parafiaque Spillway. The required cost of
compensation for the river improvement is not included.

Table 1-9 Cost of Parafiaque Spillway (with Climate Change, PSW D=13m, Shield)

Cost (million PHP)

Paraiiaque Spillway

(PSw) Construction ?ue:;%Ci:ir::\ EscParIi:;on Comrns;ar:cy Compensation* Administration Vat Total
PSW (Route-1) 46,203 4,620 7,797 5,862 2,147+a 1,333 7,996 75,959+a
PSW (Route-2A) 41,888 4,189 5,830 5,191 2,882+a 1,200 7,197 68,376+a
PSW (Route-2B) 41,263 4,126 5,671 5,106 3,283 1,189 7,134 67,771
PSW (Route-3) 50,736 5,074 8,997 6,481 2,795 1,482 8,890 84,454

* Further detail study is needed on the river improvement at the outlet facility of Parafiaque Spillway. The required cost of compensation
for the river improvement is not included.

) )
jica 13

1. Update of Draft Comprehensive Flood Management Plan for Laguna
de Bay

<12 Parafiaque Spillway Project Cost and Project Evaluation>

Table 1-10 Evaluation of Parafaque Spillway Project (with Climate Change, PSW D=13m, Shield)

Paraitaque Spillway :2::;: NPV of B NPV of C B/C
(PSW) (million PHP) (million PHP) | (million PHP)
PSW (Route-1) 19,676 69,586 26,013 18.9% 2.68
PSW (Route-2A) 18,480 86,201 27,444 23.1% 3.14
PSW (Route-2B) 18,382 85,790 27,397 23.1% 3.13
PSW (Route-3) 20,952 73,619 29,030 18.6% 2.54
8 )
JICA 14
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2. Detailed Explanation of Comprehensive Flood Management Plan
2.1 Setting Design Flood Level (DFL)

1) Setting the Planning Scale in Laguna de Bay

According to the 2018 survey, the design scale at Laguna de Bay was set at 100-year
return period in accordance with the DPWH guidelines (DGCS,2015).

Table 2-1-1 Design Scale of Laguna de Bay in 2018 Study

Evaluation | Design

Classification Setting Rationale

Index Scale
Flood caused |Water 100-year |- Since Laguna de Bay is considered as one of the important
by the water Level basins in the Philippines, the design scale is set to a 100-year
level rise of which is equivalent to the value of the Pasig - Marikina River
Laguna de Bay Basin.

- The water level observed data of Laguna de Bay has been
accumulated over a long period of time as compared to the
rainfall data. Therefore, the water level probability scale is
adopted.

O General Criteria for Flood Control, DGCS2015 volume 3

i. Design Flood ii. Climate Change

Climate change should be considered as a
Principal and Major Rivers(40 km?2 drainage area and above) 100 year part of the design and scoping for the
For Small Rivers (below 40 km? drainage area) 50 year project.

Source; Design Guidelines, Criteria & Standards volume 3 Water Engineering
NN ) project, 2015 DPWH
JICA

2. Detailed Explanation of Comprehensive Flood Management Plan
2.1 Setting Design Flood Level (DFL)

2) Climate Change .
A . . Table 2-1-2 Result of Climate Change
Predicting rainfall increase and decrease due to Evaluation (PAGASA) 2018
climate cha nge (PAGASA) [ :Related Provincers:)f the Laguna f:ie Bay Lak,e,sﬁt,)':e area

Observed (1971-2000)

* In the 2018 survey, future changes in rainfall in the ,
study area were organized using the results of the H oo N
Regional Climate Model (RCM) implemented by :
PAGASA, and the impact on the Laguna de Bay lake
level was examined.

* In this follow-up study, study team discussed with
PAGASA (January 27, 2020) and confirmed the latest i
climate change model (2018 version). Currently,
PAGASA forecasts future weather based on RCP
scenarios (Representative Concentration Pathways, ]
IPCC Fifth Report). e ..

e PAGASA makes predictions based on RCP4.5 and
RCP8.5 scenarios. Using the prediction results for
each Province described in the report "Observed |1 [
Climate Trends and Projected Climate Change in the
Philippines, 2018" obtained from PAGASA, the impact ‘
on the Laguna Lake water level taking into account R

climate change was examined. e e i
Source: PAGASA (Observed Climate Trends and

Projected Climate Change in the Philippines,2018) 4
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2. Detailed Explanation of Comprehensive Flood Management Plan
2.1 Setting Design Flood Level (DFL)

* Predicted rainfall based on the RCP scenario will increase by about 50% from
December to February and increase by about 25% from March to May, while it will
decrease by 0.9% from June to August in the rainy season and from September to
November is forecast to increase by about 8%

Table 2-1-3 The Result of 3-month Rain Change Rate by RCP4.5

Present Condition 1971-2000 Future 2036-2065 (RCP4.5)
Month Rainfall (mm Rate of Rainfall change (%) Rainfall (mm)
Cavite Laguna Quezon Rizal NCR Cavite Laguna Quezon Rizal NCR Average Cavite Laguna Quezon Rizal
12~2 124.9 629.2 827.7 262.4 107.5 55.7 43.9 316 515 55.5 47.64 194.5 905.2 397.4 397.4
35 242.8 386.8 382.7 2415 198.5 17.9 24.8 189 25.6 25.7 22.58 286.2 482.6 303.4 3034
6~8 985.7 845 670 1001.3 1170.2 9.4 -2.1 5.3 -1.7 -0.4 21| 1,078.6 827.3 983.9 983.9
9~11 579 1065.5 1229.3 821.8 758.7 6.7 57 7.6 12.7 7.7 8.08 618.0] 1127.0 926.5 926.5

Table 2-1-4 Area Weight Average of Relevant

Province
Future 2036-2065 (RCP4.5)
Month Rate of Rainfall change (%) Weighted average ARG
Cavite | Laguna | Quezon Rizal NCR Total (b) P —— =
12~2 37 21.7 0.8 17.1 4.5 47.8 o
3-5 1.2 12.3 0.5 8.5 2.1 24.5
6~8 0.6 -1.0 0.1 -0.6 -0.0 -0.9
9~11 0.5 2.8 0.2 4.2 0.6] 8.3
Average 1.5] 8.9 0.4 7.3 1.8 19.9
O Sea Level Raise A oa e i
/_/
Based on RCP 4.5 scenarios (Representativ .
Concentration Pathways, IPCC Fifth Report S
.&’\) of PAGASAI sea level raise is set 20 cm rais._. Source: PAGASA (Observéd Climate Trends and
JICA Projected Climate Change in the Philippines,2018) 5

2. Detailed Explanation of Comprehensive Flood Management Plan
2.1 Setting Design Flood Level (DFL)

In order to determine the Design Flood Level (DFL) of Laguna de Bay, It is necessary to
comprehensively evaluate the following 3 issues;

- Consistency with existing flood control facilities,
- Flood control safety level, and
- Cost and B/C.

1) Consistency with Existing Flood Control Facilities

West of Manggahan Lakeshore Dike was completed in 2007 with DFL of 13.8m under the
Metro Manila Flood Control Project - West of Manggahan Floodway.

2) Flood Control Safety Level
The DFL shall not increase inundation risk

compared to the recent maximum water level
of 13.85m during Typhoon Ondoy in 2009.

5 i A
. AN W AIAATY AV
The planned DFL will be set to 13.8 m or less v e v

in consideration of the past flood levels. N

3) Cost and B/C 101945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020
Figure Historical Maximum Lake Water Level

Typhoon Ondoy
Maximum WL:13.85m

13.55m(1988) 13.83m(2012)

15

“ \ 13.58m(1978)

3

Water Level (m)

A higher safety level (Lower DFL) is desirable,
but if the safety level is further increased, the project cost will be increased, and the B/C will
be decreased.

From the above comprehensive evaluation, 13.8m is determined as the Design Flood Level of

Laguna de Bay. 6
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2.2 Economic Evaluation of Paraiaque Spillway
2.2.1 Revised Operation Level and Routes of Parafiaque Spillway

1) Revised Operation Level of Parafiaque Spillway

® |In this study, the initial operation level of Parafnaque Spillway was revised as follows; to
lower the lake level of Laguna de Bay before the flood season and to increase the storage
capacity during the flood.

® In addition, the starting operation level of the four (4) drainage stations installed at West
Manggahan Lakeshore dike is 11.5m.

< Operation Level of Parafiaque Spillway >
- January~ May (Non-flooding Period) :non operation
- June~ July(water level raising Period) :11.5m
» August~ December (water level lowering Period) :12.0m

—>Due to a severe water shortage in Metro Manila (March 2019), to avoid the impact on water intake during
the dry season of water treatment facilities that utilize Laguna de Bay as a water resources, Parafiaque
Spillway will not operate during non-flooding season (January to May) .

There are two (2) existing water purification facilities of Maynilad and Manila Water, Laguna de Bay as a water
resources.

In consultation with Maynilad and Manila Water, we confirmed the water level at Laguna de Bay, which will affect
water intake. However, there has been no event that water cannot be collected due to the low water level at
Laguna de Bay. It is said that the water quality (salinity) of Laguna de Bay affects the water intake

2.2 Economic Evaluation of Parafiaque Spillway
2.2.1 Revised Operation Level and Routes of Parafiaque Spillway

¢ Laguna de Bay Lake level, taking into account climate change, is 14.5m with a 100-year return period without
Parafiaque Spillway.

e Water level will be increased due to increase precipitation during non-flooding period and then water level before
flood period of June will be more than 11.5m and Parafiaque Spillway can operate from early June. Therefore water
level before flooding period will be same level as 100-year return period without climate change and Parafiaque
Spillway.

e 100-year probability with the Parafiaque Spillway (Diameter D=13.0m) can reduce the water level to 13.8m (DFL) .

¢ Paranaque Spillway is a facility that responds to climate change.

Return Period 100-year <+ Existing Condition RCP4.5_without PSW
RCP4.5_withPSW RCP4.5_PSW_Discharge
- 15.0 500
Climate Parafiaque Spillwa WL 14.5
No. | Change IS SRIRTER loénﬂ 145 —L_1&om | 450 _
. -yr 70cm -
Yes | No | Yes No |Diameter 14.0 Decline’13.8m 400 2
1 v v - 14.3m =B 350 8
2 | v - 14.5m T 130 300 &
3 v 4 12.0m 13.9m 4 Operation Level:12.0m %
5 125 250 §
| 4 v v 13.0m 13.8m r;ﬁ ~ Operation Level:11.5m §
T 12.0 \\r\ .| 200 g
S s - \—‘\ s 150 g
NS NP During this period, the risin ?;f
110 parafiague Spillwa water level due to climate 100 5
aran 4qu priiway » change will be released by the é
10.5 discharge Parafiaque Spillway. 50
10.0 v 0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Figure 2-2-1 Analysis Results of Water Level Fluctuation
£ (100-year,D=13m)
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2.2 Economic Evaluation of Paraiaque Spillway
2.2.1 Revised Operation Level and Routes of Parafiaque Spillway

‘ —Operation Level —SML WL without PSW WPSW_Ji July:11.5 A i of PSW ‘
E::: ‘Nt‘)n-‘Op‘)er‘ati‘on‘ ‘N‘on‘-O‘pe‘raﬁoﬁ ::Z ~
A EEEEEEE o T e ey
Heaaan{ SEFEaEaRga e esgAsh s vy v
‘ —Operation Level —SML WL without PSW ‘wPSW_June-July:11.5 Augst-December:12 —Discharge of PSW
b —— e aSEEEEEEES o] I "
E:;: 0.6m chIiné 7\\ Non-Operation 0.5m decline *[\} ::: %
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2.2 Economic Evaluation of Parafiaque Spillway
2.2.1 Revised Operation Level and Routes of Parafiaque Spillway
2) Setting a Route Plan* to Reduce Costs

I.  Inthe past, the Parafiaque Spillway has been considered several times but has not
been realized. The main reason for this was that, besides the size of the project
funds, social impacts such as relocation and land acquisition were very large.

II. In the 2018 survey, from the viewpoint of minimizing its social impact, it was
examined in the “draft of underground waterway “ applying the recently enacted
Philippine law " Private land rights do not occur below 50 m underground “.

[ll. In this follow-up study, from the viewpoint of reducing its project cost, 2018 study
was reviewed and revised the routes of Parafiaque Spillway to shorten the
shorten of vertical shaft considering that construction of shafts (entrance and
exit) was a large part of construction cost and construction period.

IV. This proposed route can omit the construction of the shaft at the entrance of the
spillway, reduce the cost and the construction period, can construct most of the
tunnels on national land, and also reduce the social impact.

* Detail study of routes shall be executed in Feasibility Study

-
.’
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2.2 Economic Evaluation of Paraiaque Spillway

2.2.1 Revised Operation Level and Routes of Paraflaque Spillway
Alignment of Parafiaque Spillway in 2020 Follow-up St udy

- Route-1 : Lower Bicutan — South Parafiaque (same route as 2018)
- Revised Route-2-A  :Sucat — San Dionisio

- Revised Route-2-B  :Sucat — Zapote

- Route-3 : Sucat — Zapote(same route as 2018)

Revised Route-2-A
Sucat — San Dionisio
L-tunnel=7.2km
L-open=0.7km

Lwer Bictun- Soutﬁ Paranaque
Ltunnel=6. Okm, Lopen=1. 2km

Revised Route-2-B
Sucat — Zapote
L-tunnel=8.7km
L-open=0.7km

gn Dionisio
ypen=0. 6km

e : i : Route-3: Sucut- Zapote j
il - = ¥ Ltunne|=8. 8km, Lopen= 0 6km |
Revised Rout—2—-A Longitudinal Profile

30m + 4

%a 4 it

20m 1

1 ] .

I o e e A

i | ! Wiy

Toa asm 10 iom 200 25w 30 om (0 Lon S0 SSn GOu Gom 10w Towiww , ‘ i o

ji.CA) Figure 2-2-3 Alignment Plan Drawing of Paranaque Splllway, 2020 1

2.2 Economic Evaluation of Paraiaque Spillway
2.2.1 Revised Operation Level and Routes of Parafiaque Spillway

Table 2-2-1 Cost Breakdown of Parafiaque Spillway (Shield method, D=13m)

Cost (million PHP)
Route i C.onstruction Cost : :
Cost Total Tunnel Vertical Open River Soil
Shaft Channel Improvement | Disposal

Route 1 75,959 46,203 22,091 13,636 5,392 2,827 2,257
Route 2-A 68,376 41,888 25,665 4,629 4,062 5,671 1,861
Route 2-B 67,771 41,263 29,682 4,618 4,062 709 2,192
Route 3 84,454 50,736 29,926 13,620 4,044 706 2,440

Table 2-2-2 Compensation Cost, Land Acquisition, House Evacuation, Affected
people, Construction period (Shield method, D=13m)

Compensation Land House Al e Construction
Route Cost Acquisition Evacuation Period
(million PHP) (ha) (house) {perEeil (month)
Route 1 2,147 12.8 340 1,390 98
Route 2-A 2,882 7.7 360 1,470 60
Route 2-B 3,283 12.9 360 1,470 64
Route 3 2,795 6.8 360 1,470 105
jica’ 12
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2.2.2 Additional Economic Benefit which Include the Characteristic of
Laguna de Bay Inundation Phenomena (long-term inundation)

In this follow-up study, considering the flood characteristics of
Laguna de Bay (long-term inundation), attempted to calculate the
following benefits that were not quantified in the 2018 studly.

1) Reduction of damage to household business suspension

Flooded house count (every 0.5m) x shortened days x

minimum labor (356PHP / day)

=150 million PHP/year

2)Reduction of fishery damage due to flooding
Estimated to be nine (9) million pesos / day based on the amount of damage and days of

flooding during the typhoon in 2009.

Inundation reduction days in each probability year x Day damage amount x

Probability of occurrence

=160 million PHP/year

13

2.2.3 Consideration of the Contribution of Parafiaque Spillway to
Mitigate Flood Damage in Pasig-Marikina River

1) Hydraulic Systems in Pasig-Marikina River basin and Laguna de Bay
An integrated study of the Pasig-Marikina River basin and Laguna de Bay is required.

* IXUM

.
TN

PMRCIP
Phase V

VP

SN

r—
oINT4
Napindan gate
o/\F AT

TR

PMRCIP Phase Il | ©
o?$—7i‘h/

Paraiiaque Spillway X

"
”
A

o /\S=v—r i

}
S,
$ L

- ... "
9 L o
jica ",

e SAE==y R

| PMRCIP Phase IV I

- assssssssngns

A4l

D : Existing
=" """ :Scheduled Installation (Phase IV)

:Not installed

Y Bold characters already exist

HRiver Channel Network
[Downstream channel Network from
Rosario point]
- Phase Il river channel
- Phase lll river channel
- Diversion/ Discharge System
- MCGS
- Rosario weir
- Manggahan Floodway
- Cainta gate
- Taytay gate
- Napindan control gate
- Paranaque Spillway

[Upstream Channel Network from
Rosario point)

- Phase IV river channel

- Phase V river channel

M Flood Storage Facility

- Marikina dam and Retarding Basin
14




2.2.3 Consideration of the Contribution of Parafiaque Spillway to
Mitigate Flood Damage in Pasig-Marikina River

2) Three (3) Types of Lake Water Discharged from Parafiaque Spillway

| Ration of inflow volume of A), B), C) 1/100 return period

B Rainfall Runoff to Lakeshore basin

Water A):Precipitation directly on the surface of
Laguna de Bay

Water B): Inflow from lakeshore area of Laguna
de Bay (21 river basins)

B Flowing from Other Basins

Water C): Water released from Pasig-Marikina
river basin to Laguna de Bay via
Manggahan floodway

Water C) through Manggahan
Floodway can contribute to mitigate
flood damage in Pasig-Marikina River
Basin

The benefits created by the release of the

C) Inflow from Pasig:Marikina river basin via

_Manggahan Floodway

11.7%"

B) Laguna de Bay Lakesh
Basm 62.9%

Ratio of water volume A), B), C) from July 29 to August 16 in

100-year Laguna Lake water level forecast results

@

Parafiaque spillway are the sum of the

Item

Water A)

Water B)

Water C)

benefits created by each of the above A), B)

Inflow Volume (MCM)

565

1,392

258

and C).

Ratio

25.5%

62.9%

11.7%

o )

jica
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2.2.3 Result of Economic Evaluation of Paranaque Spillway

1) Economic Evaluation Results

In this 2020 follow-up study, EIRR was 18.6% to 23.1% as a result of reviewing the

“Climate change adaptation”,

“operation level and route”,

area” and “additional economic benefit” of the Parafnaque Spillway.

Table 2-2-3 Economic Evaluation Results
(Diameter of Paranaque Spillway is 13m and Tunneling Method is Shield)

NPV of B*2 (million PHP)

Paraiaque R
Anaq Cost , NPV of C
Spillway i Pasig- illion PHP
Route™! (million Marikina Total (million )
PHP) Basin

Route-1 75,959 47,953 21651 69,586 26,013 18.9%
Revised 68,376 58,774 27,427 86,201 27,444 23.1%
Route-2-A

Raviiee 67,771 58,363 27,427 85,790 27,397 23.1%
Route-2-B

Route-3 84,454 51968 21,651 73,619 29,030 18.6%

% 1: Detail study of routes shall be executed in Feasibility Study
$2: Additional economic benefit items (household business suspension, fishery damage) were included

"‘\
jica’
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“benefit generation

2.68

3.14

3.13

2.54
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2.3 Improvement Effects other than Economic Evaluation

-

.’
jica

At the time of the 1/100 probable flood, Laguna lakeshore area had a 20cm
water level rise due to inflow from Manggahan Floodway (planned maximum
discharge 2,400m3/s), but Parafiaque Spillway (Diameter=13.0m,maximum
discharge 240m3/s) eliminates this impact and has the effect of lowering the
water level by 50cm (total 70cm decline).

Parafiaque Manggahan WL(m)
Case .
Spillway Floodway 100yr flood
_ _ *1:Storage space of Laguna de
Initial ith ith 14.3 ° Bay will be secured by pre-
without PSW without MFW discharge through the
Current - v 14.5 50cm Paranaque spillway prior to
without PSW With MFW ! decline T 70cm™ || the water level raising period
With the Proi v v 13.8 i/ decline and the water level can be
ith the Project .
) with PSW With MFW lowered by S0cm.
I :Inflow from Pasig-Marikina River basin though Manggahan Floodway
Notes:

Public Land responsible by LLDA

(RA 4850 and PD 813)

o Lake water level of El. 12.50m is average
annual maximum lake level (based on the
RA No. 4850 and PD No. 813)

Li2om ; EL.14.5m ilOO—*r flood Ieveli
VEL.13.8m (proposed DFL) 70cm decline

Lakeshore Dike*?: < E| 12 5m (PD No. 813)

*2:Lakeshore Diking System is formulated in the comprehensive
flood management plan for Laguna de Bay lakeshore area.

17

2.3 Improvement Effects other than Economic Evaluation

OpParafiaque Spillway shortens the inundation period of 12.5 m or more by about 2 months and reduces
economic and social damage. 3Reduced from 142 days to 75 days

Without PSW
Maximum Level 14.5m (100-yr flood)

Maximum Level 1

With PSW

3.8m ( 100-yr flood )

Junior High
school

Elementary
| school

University

Elementary
school

After 2 months later

| Myé‘tinllﬁa )

2y

Afaba

Return Period 100-year

------- Existing Condition

RCP4.5_withPSW

—— RCP4.5_without PSW

e RCP4.5_PSW_Discharge

~ school

Jan Feb Mar Apr Mav Jun Jul Au

:12.5m or more flooded

Sep Octj Nov Dec

Junior High 150 14.5m = 1?."8m 2 months ot
e 145 0.7m decline Tortehing] *2°
shortenin
Elementary _ 140 ) £ 400
Sl E 135 Operation level:12.0m 2 350
]
3 13.0 Operation level:11.5m 300
o 125 250
€ no | i | 200
e 115 H B 150
© H -
University - uo Parafiaque Spillway - E : e
\ 105 discharge H : 30
Elementary 10.0 = E 0
g

Without PSW Maximum Level:13.8m
(Flood Area:66.1km?
Affected people513,000)

With PSW Maximum Level 12.5m
(Flood Area:0km?
Affected people zero)

Junior High
school

Elementary
i school

University

Elementary
school

Junior High

Elementary
i school

lgannnmnmn®”

Table 2-3-1 Probable Lake Water Level (D=13m)

Qrrrrnannnnnnnns

s
wasamsmsmmmmEEERE
wan

Discharge of Paranaque Spillway (m3/s)

Eﬁélnclude Climate Change

---------------f

school

University

Elementary

school

) B W.ithout project ‘With PSW
Return period Condition Climate Change [Climate Change
RCP4.5 RCP4.5
200 14.7 14.9 14.1
100 14.3 14.5 13.8
50 14.0 14.2 13.6
30 13.7 13.9 13.3
20 13.6 13.8 13.2
10 13.2 13.4 12.9
5 12.9 13.1 12.8
3 12.6 12.8 12.6
2 12.3 12.5 12.3

A-43
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2.3 Improvement Effects Exclusive of Economic Evaluation

OpParafiaque Spillway can shorten the inundation period of 12.5 m or more by about 2 months and
reduces economic and social damage in 2009 Typhoon Ondoy.

125

o

Lake Surface Level (m)
b e B o
5 5 B B
S & 5 &

©

Operation
Level:11.5n

——SML WL

------ PSW_Operation Level

_without PSW

—SML WL_with PSW
——PFW-W 10.00

Parafaque Spillway »
discharge

©
°

1 2 3

4

:12.5m or more flooded

13.8m 500

Q
&

100

B Effect of Shortening Flooding Period
W without PSW ® with PSW

120
100
80
60
40

Inundation days

20

- 0

110 days

78 days
reduction

38 days

2009

w
8
8
Discharge (m3/s)

~
i
&

~
S
8

® The maximum lake water level will be decline from 13.8m
to 13.2 (0.6m decline) with Parafiaque Spillway.

® |nundation period (days) will be shorten 78 days (without
PSW:110 days, with PSW:38 days)

Without Parafiaque Spillway

Without Parafiaque Spillway
2009.9.28 WL=13.8 m

After 44 days (& ;

Without Parafiaque Spillway
2009.11.10 WL=13.5m

Flooding until
middle of
December

With Parafiaque Spillwa

With Parafiaque Spillway
2009.9.28 WL=13.2 m

After 44 days R

With Parafiaque Spillway
2009.11.10 WL=12.5m

No flooding [

Oln the case of Typhoon Ondoy, there are some
areas where the Parafaque spillway can eliminate
flood damage.

Typhoon Ondoy 2009.9.28

:Inundation Area EL.13.8 (without PSW)
:Inundation Area EL.13.2 (with PSW)

elimi

* Jnundation

Typhoon Ondoy 2009.9.28

:Inundation Area EL.13.8 (without PSW)
:Inundation Area EL.13.2 (with PSW)

Laguna de Bay

tion'areas

Laguna de Bay

Elementary
school

High school

Inundation
elimination
area

Laguna de Bay

elimination’

area O

.4'—\ Elementary

school

Barangay
Hall

20
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2.4 Inundation Allowable Area / Level

e Paranaque Spillway will contribute to reduce the inundation depth and shorten the inundation period
on the lakeshore area, but it will not eliminate inundation damage.

e Also, if the Lakeshore Diking System is constructed (Phase | to Phase Ill), flooding in the constructed
section will be zero, but inundation damage will occur on the east side of Laguna de Bay.

e Therefore, it is necessary to take measures not only for structural measures (hard measures) but also
for non-structural measures (soft measures) in order to protect human lives and minimize inundation
damage.

After Construction of Paraiaque Spillway
and Lakeshore Diking System
100-yr flood WL: 13.8m

After Construction of Parafiaque Spillway
100-yr flood WL:13.8m

Parafiaque spillway will
b contribute to reduce the
depth of inundation on
S < b ‘ @i j the lakeshore area,
: shorten the period of
§ inundation, and prevent
inundation in some areas, E
but will not eliminate
5g inundation damage in
@ the entire area.

Inundation damage
ccurs on the east

Manggahan
Lakeshore Dike

«
Inundation damage on the
west side of Laguna de Bay |§
will be zero B

2.4 Inundation Allowable Area / Level

Stractural Non-stractural
Category Allowable Area Allowable Level
Measures Measures

TGI8 Paranaque Strengthen early
Spillway warning system,
create /
share flooded
area map, etc.

Comprehensive
Flood Control
Plan (Draft)

Paranaque
Spillway
Lakeshore Dikng
System

Strengthen early
warning system,
create /

share flooded
area map, etc.

All areas are
covered except the
West Mangahan
lakeshore dike Area

Areas where the
lake bank system is
not implemented

Target LGUs are
shown in Chapter 4
(4.6.3), 6th
prioritize area and
7th prioritize area.

A-45

Since lake water level with 100-year
return period will be 13.8 m, housing,
offices, schools, etc. less than 13.8 m
will be inundated by up to 1.3 m.

The maximum flooding period for a
100-year flood is 1.2 months (1.2
months of flooding at an altitude of
12.5 m).

In West Mangahan area and
lakeshore diking system
implemented area (Phasel to
Phase3), inundation damage will be
zero until 100-year flood due to the
effect of Paranaque spillway and
lakeshore diking system.

As shown in the priority project
category, the east side of Laguna de
Bay, where lakeshore diking system is
not implemanted, has a maximum
flooding period of approximately 1.2
months and a maximum flooding
depth of 1.3 m during a 100-year
flood.
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2.4 Inundation Allowable Area / Level

e After construction of Parafiaque Spillway, people affected by inundation can be mitigated from 930,000
to 513,000 (about 55%) and continuously after construction of Lakeshore Diking System (Phase |, I, Ill)
people affected by inundation can be mitigated from 513,000 to 107,000 (about 12%).

People affected

1,000,000
853,000
900,000 (98.6 km2) . . :
After Construction of Parafiaque Spillway
800,000 = 340,000 peoples (No inundation)
700,000
B
S 600,000 485,000 513,000
o j
®= (66.1 km?2)
[
o 500,000 After Construction of Lakeshore Diking System
& 400,000 = 406,000 peoples (No inundation)
& 298,000
300,000
224,000
200,000 107’009
135,000 (26.7 km?) i
100,000 Build-up Area  : 3.9 km?
144,000 80,000 70,000 ) Agricultural Area : 19.6 km?
0 o Swamp, etc. ;3.2 km?
Without Project With Paranaquie With Paranaquie
Spillway Spillway and Lakeshore
Diking System
| O Metoro Manila O Rizal Province O Laguna Province |

Figure 2-3-1 Analysis Results of Effect of Parafaque Spillway (D=13m)
and Lakeshore Diking System (100-year, Including Climate Change) 23

2.4 Inundation Allowable Area / Level

O Non-structural Measures
I. Lakeshore Management

¢ RA No. 4850 (1966) and PD No. 813 state that Laguna Lake below El. 12.50m is public land for

management by LLDA.
II. Proposal of Establishing Lakeshore Management System

e Set the lakeshore dike elevation : El. 13.8m + free board (1.2m)

e  Set easement zones from the Lakeshore bank (3m for urban area, 20m for agricultural area etc.)

¢ Manage between the easement zone to the other side of the Lake

e Lakeshore management is to be conducted by LLDA under cooperation by LGUs and the related
agencies (DPWH, DENR, DA etc.).

Proposed Lake Management Area including Lakeshore Management

Easement Zone
(PD No. 1067)

Public Land responsible by LLDA (RA 4850 and PD 813)

Lakeshore Dike* <7EL.12.5m (PD No. 813)

*Lakeshore Diking System is formulated in the comprehensive
flood management plan for Laguna de Bay lakeshore area.

Notes:

o Lake water level of El. 12.50m is average annual maximum lake level (based on the RA No. 4850 and PD No. 813)
® Easement zone: 3 m for urban area and 20 m for agricultural area (based on the PD No. 1067: Water Code)
jica’ 24
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2.4 Inundation Allowable Area / Level

Even after the Parafiaque Spillway, the early warning system will Warning System for Lake Level Rise (existing)
be strengthened as a non-structural measure, and inundation soor « Warning system
area maps will be created and shared. el installed in ‘Sucat

People's Park' in Sucat,
Muntinlupa.

¢ According to an on-site
interview survey, it is
managed by the city and
installed last year (2019),
and a warning is issued
when Laguna Lake water
level rises.

Radio wave
level gauge

@ Non-structural measures for raising

——— =
2 = o 7 = 3 ®- fiigh School Laguna lake water level
(DNon-structural measures for the : - - Elementary School ® Lake level observation
operation of Parafiaque spillway : = : 5 ®  [ssuing a warning about the rising Laguna
(soft measures) . = ® - University Lake water level

® Water level observation related to
the operation of Paraflaque

®  Construction of information network

*/ Elementary
® Create and hazard map and share

spillway :
® [ssuance of warnings regarding the : = O Murthioe
operation of Parafiaque spillway . f & VT TgaMffical Institute

® Construction of an information
network on the operation of the
Parafiaque spillway

Flood-related sign installation image

After Construction Parafiaque Spillway
100-yr Flood WL:13.8m

Information
jica’ Sharing 25

2.5 Comprehensive Flood Management Plan in Conservation and
Sustainable Development of Laguna de Bay

- Laguna de Bay is variously utilized for irrigation water, hydropower | Rapid Population Growt |
generation, industrial water, resource of domestic water supply. | ===
Moreover, the lake is used for inland fishery, water transport etc. '

- Due to expansion of Metro Manila, rapid increase in population and
development in the lakeshore area causes the issues such as the
decrease in lake water quality and increase in flood damage, etc.

- LLDA has updated a Master Plan in 1995; Master Plan: 2016 and
beyond. In the updated Master Plan, the vulnerability of flood
hazards and related health and economic risks is prioritized as the
most critical for Laguna basin administrative authorities.

Inland Fishery

e e T e

- Comprehensive Flood Management Plan including Parafiaque Spillway
meets the above and is positioned as the most important innovation
to support safety and stability in people’s life and economic activities

. Baa T YA K
along the lakeshore area. Moreover, the Master Plan can mitigate | "= \ :
flood inundation in center of Metro Manila in combined operation | Master Plan: 2016 and beyond
i isti Laguna de Bay Basin Mas
with existing Mangahan Floodway. e
. . . . Towards Climate-Resili d
- Increase in damages by natural disasters caused by climate change is a SRS
serious issue in order to aim the sustainable development. Parafaque F/
Spillway is also very effective on the mitigation of increase in lake |F o
water level caused by climate change, resulting in reduction of flood - *T%@"tvﬂ
mage. -
’d-a g Source : LLDA

jica’ 26
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BRAEH 2-1 BKEESHOFR LU JX

o [ rowee | vemeotioy | roper Temse fee | Popseton
1 |NCR CITY OF MUNTINLUPA 504,509 0.98% 529,719
2 [NCR TAGUIG 804,915 0.98% 845,186
3 |LAGUNA BAY 62,143 1.859 68,108
4 |LAGUNA BINAN 333,028 1.859 364,994
5 [LAGUNA CABUYAO 308,745 1.85% 338,380
6 [LAGUNA CALAUAN 80,453 1.85% 88,17p
7 [LAGUNA CITY OF CALAMBA 454,486 1.85% 498,110
8 |LAGUNA FAMY 16,587 1.859 18,179
9 [LAGUNA KALAYAAN 23,269 1.85% 25,503
10 [LAGUNA LOS BANOS 112,008 1.85% 122,769
11 [LAGUNA LUMBAN 30,652 1.859 33,594
12 [LAGUNA MABITAC 20,530 1.859 22,501L
13 [LAGUNA PAETE 25,096 1.85% 27,505
14 [LAGUNA PAGSANJAN 42,164 1.85% 46,211
15 |LAGUNA PAKIL 20,659 1.85% 22,642
16 |LAGUNA PANGIL 24,274 1.85% 26,604
17 [LAGUNA PILA 50,289 1.85% 55,116
18 [LAGUNA SAN PEDRO 325,800 1.85P6 357,082
19 [LAGUNA SANTA CRUZ (Capital) 117,605 1.85p6 128,893
20 |LAGUNA SANTA ROSA 353,76} 1.85% 387,724
21 |LAGUNA SINILOAN 38,067 1.85% 41,721
22 |LAGUNA VICTORIA 39,321 1.85% 43,095
23 |RIZAL ANGONO 113,283 2.08% 125,565
24 |RIZAL BARAS 69,30( 2.08% 76,813
25 |RIZAL JALA-JALA 32,254 2.08% 35,751
26 |RIZAL MORONG 58,118 2.08% 64,419
27 |RIZAL PILILLA 64,812 2.08% 71,83Pp
28 |RIZAL TANAY 117,830 2.08% 130,605
29 |RIZAL TAYTAY 319,104 2.089 353,700
30 |RIZAL CARDONA 49,034 2.08% 54,3530
31 |RIZAL BINANGONAN 282,474 2.08% 313,099
Total 4,894,584 5,317,892
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ATEM 25 SEYMORMER. IGEE. @

Country Laguna Rizal Farmgate .
Price (2017
crop Production Area (ha) Productio Area (ha) Productio Area (ha) | (PHP/K
(ton) n (ton) n (ton) 9)

Palay 18,967,82p  4,739,6Y2 130,904 30,619 27|243 8,073 46]0.
- Irrigated Palay 14,405,716 3,253,080 130,383 30,370 22,107 28/6,4
- Raifed Palay 4,562,110 1,486,592 21 P49 5(136 1,645
Com 7,770,603 2,611,432 2,249 1,007 1,660 b51 D.32
- White Corn 2,262,234 1,290,213 1,455 ro7 759 363
- Yellow Corn 5,508,36P 1,321,219 794 210 01 188

Major Cereal 'Total 7,351,104 31,626 8,624
Coconut 14,696,298 3,502,011 96,110 62,200 720 270 7.84
Coffee 75,454 117,451 81 62D 82 q0 30.01
Sugarcane 25,029,880 432,026 11,250 146 0 0 3.28
Banana 8,884,847 442,761 15,867 6,642 3|347 2,042 9.99
Calamansi 160,740 20,065 360 420 y19 72 19.94
Mango 885,038 188,092 567 187 1,241 813 25.16
Pinapple 2,507,098 61,643 12,670 1,020 513 42 12.03
Sweet Potato 519,8%5 88,968 1,125 157 751 96 14.99
Cassava 2,540,2%4 216,175 1,970 150 938 110 6.29
Eggplant 225,579 21,1%9 1,759 159 592 70 24.23
Peanut 29,196 25,048 19 9 38 56 31.33
Tomato 214,578 16,742 6,5[73 520 159 23 16.48

Other Crops Total 5,186,574 72,284 3,661

Total 12,537,674 103,910 12,285

Note: Price of Sugarcane is converted from theepoicsugar price
Source : MAJOR CROPS STATISTICS OF THE PHILIPPINES10-2014, PSA
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Import Parity

PHP/Kg

Operation US$/ton
1. Price Forecast of rice, Bangkok, Thailand, f.0.b. 344.0
2. Quality Adjustment 95 (10% broken) 326.8
3. Insurance, freight, etc. 30.0
4. Forecast 2017 c.i.f. price of rice, Manila 356.8
5. Port handling, storage and losses 5% +
6. Transportation (port to wholesaler) +
7. Ex-wholesaler price
8. Merketing Margin 10% -
9. Local transportation (village to wholesaler) -

10. Value of Milled Rice

11. Conversion of Paddy 65%
12. Miling Cost -
13. Revenue of Rice Bran +

14. Transportation and Stabilization of Rice Bran -
15. Local transportation (farm to village) -
16. Economic farm gate price

18.36
0.92
1.00
20.28
2.03
1.00
17.25
11.21
0.50
0.75
500.
0.50
10.46

1.Thai 5% broken rice, price forecast in nominaBlir$2030, converted to 2017 constant price (Source

Commodity Market Outlook, April 2017, World Bank)
- Projection in 2030 440 USD/ton
- MUV index 2017-2030 1.280 USD/ton
- Projection in 2030 by constant price in 2017  848D/ton
4.1US$=51,45PHP (Oct./2017)
11.Milling recovery is assumed at 65% for paddy

& O b A Lo MiEE R

Import Parity

Operation US$/ton

IDR/Kg

1. Price Forecast of maize, Gulf Ports, USA, f.o.b. 64.0
Insurance, freight, etc. 40.0

wnn

Port handling, storage and losses 5% +
Transportation (port to wholesaler) +
Ex-wholesaler price

Merketing Margin 10% -
Local transportation (village to wholesaler) -

. Local transportation (farm to village) -

10. Economic farm gate price

© N O

Forecast 2017 c.i.f. price of maize, Jakarta @04.

10.50
0.52
1.00
12.02
1.20
1.00
0.50
9.32

1.USA maize, forecast in nominal US$ in 2030, cotadbto 2017 constant price
Market Outlook, April 2017, World Bank)

- Projection in 2030210 USD/ton

- MUV index 2017-2030 1.280 USD/ton

- Projection in 2030 by constant price in 2017 164 USD/ton
4.1US$=51,45PHP (Oct./2017)
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nMTEH 3-6 (1)

& LGU 28+ 5 Zonal Value

Location . o Agricultural (A) Average
. Phasd Effective Date Baragay Residential
Province city/ (up-to-date) ReQUar(RR)| a1 | a2 | m | ms0 | Aw.
Municipality
Metro _ Lower Bicutan 9,464 7,500 11,351
Manila Taguig 2019/7/11 |Bagunbayan 7,263 - 10,421
Average 8,364 7,500 7,500 10,886
Sucat 24,90b 47,203
Buli 14,125 38,192
Cupang 28,464 38,764
Metro ) Alabang 20,609 88,944
Manila Muntinlupa 2019/7/11 |Bayanan 12,692 23,318
Putatan 12,738 16,182
Poblacion 12,84p 20,077
Tunasan 13,406 21,750
Average 17,47 36,804
Cuyab 3,88 1,000 3,681
San Roque 1,763 750 3,047
Laguna San Pedro 2020/1/3 Landayan 3376 2750 3719
Average 3,006 1500 1500 3,482
Canlalay 3,442 3,661
. Dela Paz 1,86[L 875 1,856
Laguna Binan 2019/6/13 Malaban 221k 625 1.786
Average 2,506 750 750 2,434
Sinalhan 4,26} 1,250 4,318
Aplaya 4,60 1,250 4,278
Laguna Santa Rosa 2019/6/13 Caingin 4.08 1250 3.647
Average 4,317 1,250 1,250 4,068
Bigaa 3,184 625 2,486
Butong 3,07 875 2,518
Marinig 2,413 875 2,07p
Laguna Cabuyao ] 2019/6/13 |Gulod 2,543 8756 2,111
Baclaran 2,30D 875 1,965
Maratid 2,587 875 2,432
Average 2,683 833 83B 2,264
Uwisan 2,424 400 310 1,474
Looc 2,631 425 325 2,264
Sampirulhan 2,660 500 325 2,086
Palingon 1,867 550 367 1,380
Lingga 2,600 475 367 1,881
Lecheria 3,870 975 950 3,542
Laguna Calamba Il 2017/10/15 Halang 3.96 738 638 3.366
Bucal 3,87 767 438 3,359
Pansol 3,618 988 788 3,2P9
Sucol 3,38 576 400 2,679
Masili 2,425 55 425 1,867
Average 3,024 631 485 588 2,466
Tadlac 2,77 426 300 255 1,4B7
Bambang 2,99p 850 700 600 2,362
Malinta 2,75( 350 300 213 2,208
Laguna Los Banos I 2017/10/15 Mayondon 2 750 225 340 255 1873
Bayog 2,374 750 650 600 1,7p5
Average 2,724 560 458 385 468  1,9p1
Sto. Domingo 2,098 785 1,3%3
San Antonio 3,10p 393 2,463
Laguna Bay n 2017/10/15 Tagumpay 30b 300 242
Average 2,00 659 6509 1,419
Lamot 1 80( 250 578
Laguna Calauan n 2017/10/15 |Lamot 2 914 67 704
Average 854 15 15p 639
San Benito 86V 229 6Q2
San Felix 1,000 283 672
. San Roque 1,792 325 1,466
Laguna Victoria 1] 2017/10/15 Nanhaya 1.85p 247 1.700
Pagalangan 925 598 907
Average 1,287 380 380 1,067
Aplaya 824 25 40p
Laguna Pila n 2017/10/15 |Bagong Pook 1,663 397 875
Average 1,244 324 324 38
Duhat 1,77 450 1,255
Gatid 2,118 522 1,118
Bagumbayan 2,269 538 1,6B5
Callios 3,124 550 2,919
Laguna Santa Cruz n 2017/10/15 [Santo Angel N 1,424 403 912
Santisma Cruz 4,816 442 5,178
San Pablo Nor 2,875 370 1,355
San Pablo Sur 2,925 486 1,287
Average 2,674 470 470 1,964




AMTEH 3-6 (2)

& LGU 28+ 5 Zonal Value

Location ) o Agricultural (A) Average
. Phasd Effective Date Baragay Residential
Province C_:ltyl _ (up-to-date) Regular (RR) Al A2 M 250 Ave.
Municipality
Binan 395 2( 30 2b 338
. Sampaloc 350 21 21 320
Laguna Pagsanjan 2002/12/28 San Isidro 200 200 a6 143 abo
Average 382 110 46 78 343
Maytalang Il 815 40 221
Wawa 395 26 211
Laguna Lumban 2002/12/28 |Poblacion 815 40 805
Bagong Silang 770 35 518
Average 699 34 3 43P
San Juan 626 30 23 15 B3 589
Laguna Kalayaan 2002/12/28 |Longos 661 38 20 43 34 560
Average 647 34 22 44 33 575
Ibada del Sur 375 68 344
Laguna Paete 2002/12/28 |Ibada del Nortg 375 68 322
Average 375 68 68 333
Bafio 451 13 438
Burgos 434 16 28J7
Saray 5( b 20
Taft 408 14 311
Laguna Pakil 2002/12/28 |Banilan 200 11 $%
Kabulusan 175 49 112
Matikim 130 19 56
Casimsim 110 20 50
Average 244 1 1 16P
Balian 350 75 264
Poblacion 350 1y 361
Laguna Pangil 2002/12/28 24P 210 16 14
Dambo 175 75 119
Asufre 175 59 9
Average 257 48 48 196
Laguna Siniloan 2002/12/28 Laguio 493 1 254
Average 494§ 13 18 254
Butuhan RR A26 A4 A48 A5 Ae.
Laguna Famy 2002/12/28 240 8 11 11 1l 1p 168
Average 24(Q § 11 11 11 10 168
Lambac 35 338 278
Laguna Mabitac 2002/12/28 |Numero 83 19 51
Average 217 26 26 16p
Bagumbong 476 150 100 482
Lubo 49¢ 15( 100 489
Pagkalinawan 480 150 100 460
Palaypalay 476 100 100 4p3
Punta 574 150 100 414
Rizal Jaly-jala 2015/5/8 Bayugo 49( 150 100 425
Poblacion-1st 527 150 100 538
Poblacion-2st 533 150 10 531
Poblacion-3st 500 150 100 50B
Sipsipin 50 150 100 447
Average 505 145 100 123 465
Malaya 911 150 100 838
Niogan 914 150 120 831
Quisao 83 150 120 783
Rizal Pililla 2015/5/8 Halayhayin 919 150 100 896
Wawa 765 150 120 746
Takungan 762 150 120 831
Average 852 150 118 132 819
Plaza-Aldea 1,746 150 100 1,910
Wawa 1,391 150 100 1,365
Rizal Tanay 2015/5/8 |San Isidro 1,696 150 100 1,7p2
Kaybuto 1,744 150 100 1,737
Average 1,644 150 10 145 1,6f9
Evangelista 86[L 200 150 785
Rizal Baras 2015/5/8 Mabini 870 200 100 797
Average 866 20 126 163 766




ATEH 3-6 (3) LK LGUIZEIT5 Zonal Value
Location ) ) ) Agricultural (A) Average
. Phase Effective Date Baragay Residential
Province Qty/ ‘ (up-to-date) Regular (RR) AL A Al A50 Ave.
Municipality

San Pedro 1,088 150 120 1,160

Rizal Morong 2015/5/8 [Bombongan 1,700 150 120 W4
Average 1,394 150 120 135 967
Calahan 1,121 150 130 100 99

Patunhay 968 200 100 819

Dalig 789 13( 100 68B

. Looc 954 15 100 943
Rizal Cardona 2015/5/8 Sampad 2ab 1d0 20 200
Nagsulo 25 10D 50 135

Ticulio 225 75 50 163

Average 649 129 130 79 113 555

Pipindan 47 10D 100 388

Kalinawan 24( 100 50 141

Ithan 288 10 50 236

Pila-pila 1,064 400 200 970

Lunsad 741 10D 90 666

Libid 1,658 30d0 200 1,901
Calumpang 1,330 150 80 1,362

Rizal Binagonan 2015/5/8 |Pantok 1,638 600 500 1,593
Palangoy 1,75 850 650 1,7P9

Bilibiran 1,988 15( 100 1,859

Tagpos 1,96f 100 100 1,6p5

San Carlos 2,529 2,567

Tayuman 1,971 300 200 1,958
Pag-asa 1,793 200 100 1,480

Average 1,386 265 186 226 1,3B7

Kalayaan 887 400 4400 864
. San Vincente 9211 400 300 oL7
Rizal Angono | 2015/5/8 Bagumbayan ol 300 3 b
Average 901 367 350 358 871

) Muzon 1,011 150 1,223
Rizal Taytay : 2015/5/8 Average 1,011 150 15p 1223

Source: Website of Bureau of Internal Revenue (BIR)
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ATEH 3-8 (1) £ LGUIZEIT+5 Zonal Value
Table: BIR Zonal Value by LGU
Location Effective Date (up- Residentig| Agricultural (A) Average
- Phase Baragay Regular
province| W/ to-date) (RR) Al A2 A4 A50 | Ave.
Municipality
Metro _ Lower Bicutan 9,464 7,500 11,361
Mania Taguig | 2019/7/11 Bagunbayan 7,263 - 10,421
Average 8,364 7,500 7,500 10,886
Sucat 24,90b 47,203
Buli 14,125 38,192
Cupang 28,464 38,764
Metro _ Alabang 20,60P 88,944
Mania Muntinlupa | 2019/7/11 Bayanan 12,692 23,314
Putatan 12,738 16,187
Paoblacion 12,842 20,077
Tunasan 13,406 21,750
Average 17,47 36,804
Cuyab 3,88D 1,000 3,681
Laguna | San Pedrg | 2020/1/3 San Roque 1.743 750 8047
Landayan 3,376 2,750 3,719
Average 3,00 1,500 1,500 3,482
Canlalay 3,44p 3,661
Laguna| Binan | 20100613 DS Paz 1861 815 1856
Malaban 2,214 625 1,786
Average 2,504 750 750 2,434
Sinalhan 4,267 1,250 4,318
Laguna | Santa Rosd | 2019/6/13 Apl_ay? 4,60 1,250 4,218
Caingin 4,088 1,250 3,607
Average 4,317 1,250 1,250 4,068
Bigaa 3,18p 625 2,486
Butong 3,071 876 2,518
Marinig 2,419 875 2,070
Laguna| Cabuyao 1l 2019/6/13 Gulod 2,54 87H 2,111
Baclaran 2,300 875 1,965
Maratid 2,582 876 2432
Average 2,689 833 833 2,264
Uwisan 2,425 400 310 1,474
Looc 2,631 425 325 2,264
Sampirulhan 2,660 500 325 2,086
Palingon 1,86[f 550 367 1,380
Lingga 2,60 476 367 1,881
Laguna| Calamba Il 2017/10/15 Lecheria 387p 915 9%0 3,502
Halang 3,96P 738 638 3,366
Bucal 3,87 76/7 438 3,359
Pansol 3,618 988 788 3,229
Sucol 3,381 575 400 2,619
Masili 2,424 550 425 1,867
Average 3,024 631 485 548 2,466
Tadlak 2,77% 425 300 255 1,437
Bambang 2,990 850 700 600 2,362
Laguna | Los Banos| I 201771015 [Mainta 275 35p 300 213 2208
Mayondon 2,75D 425 340 255 1,873
Bayog 2,375 750 650 600 1,725
Average 2,72 560 458 385 468 1,921
Sto. Domingo 2,093 785 1,363
Laguna Bay " 2017/10/15 San Antonio 3,106 393 2,463
Tagumpay 80D 800 442
Average 2,00( 659 659 1,419
Lamot 1 80 250 573
Laguna| Calauan I} 2017/10/15 |Lamot 2 91 67 704
Average 854§ 159 159 639




AMTEH 3-8 (2)

& LGU 28+ 5 Zonal Value

Location Effective Date (upt Residentiell Agricultural (A) Average
- Phase Baragay Regular
Province| Crty/ ) to-date) (RR)
Municipality
San Benito 867 602
San Felix 1,000 672
Laguna| Victoria | I 201771015 [2anRodue 1.792 1456
Nanhaya 1,850 1,7p0
Pagalangan 925 907
Average 1,287 380 1,067
Aplaya 824 400
Laguna Pila n 2017/10/15 |Bagong Pook 1,663 875
Average 1,244 324 638
Duhat 1,77 1,2%5
Gatid 2,11 1,118
Bagumbayan 2,269 1,685
Callios 3,12! 2,919
Laguna| Santa Cruz Il 2017/10/15 |Santo Angel Norte 1,425 91p
Santisima Cruz 4,816 5,178
San Pablo Norte 2,879 1,35
San Pablo Sur 2,95 1,287
Average 2,674 470 1,964
Binan 39% » 338
Laguna| Pagsanjan 2002/12/28 Sampgloc 350 21 32
San Isidro 40p 143 370
Average 387 . 343
Maytalang Il 81 221
Wawa 39 217
Laguna| Lumban 2002/12/28 |Poblacion 81p 805
Bagong Silang 7710 514
Average 699 35 439
San Juan 646 0 23 33 589
Laguna| Kalayaan 2002/12/28 |Longos 667 3B 20 4 560
Average 647 34 P 33 515
Ibada del Sur 315 344
Laguna Paete 2002/12/28 |Ibada del Norte 375 327
Average 37§ 68 333
Bafio 45 433
Burgos 438 281
Saray 5 2Q
Taft 409 317
Laguna Pakil 2002/12/28  |Banilan 200 74
Kabulusan 176 112
Matikim 130 54
Casimsim 11D 5Q
Average 244 18 164
Balian 35 264
Poblacion 35D 361
Laguna|  Pangi 2002112128 [P 21 140
Dambo 17! 119
Asufre 179 99
Average 257 48 196
Laguna|  Sinioan 2002/12/28 Laguio 49 2
Average 495 13 254
Butuhan RR
Laguna Famy 2002/12/28 244 11 10 168
Average 24( 11 10 1
Lambac 35 274
Laguna| Mabitac 2002/12/28 |Numero 8 5]
Average 217 24 164
Bagumbong 475 432
Lubo 49( 489
Pagkalinawan 480 1! 450
Palaypalay 476 423
Punta 57p 414
Rizal Jala-jala 2015/5/8 Bayugo 49 425
Poblacion-1st distri 5217 538
Poblacion-2st distri 533 531
Poblacion-3st distri 500 508
Sipsipin 500 447
Average SOEI 123 465




MTEH 3-8 3) K LGUIZHIT5 Zonal Value

Location Effective Date (ug Residentiall Agricultural (A) Average
) City / Phaseg to-date) Baragay Regular
Province| T (RR) Al A2 A4 A50 Ave.
Municipality
Malaya 91 150 100 8
Niogan 914 150 120 8]
Quisao 838 150 120 7
Rizal Pilila 2015/5/8 Halayhayin 919 150 100 896
Wawa 76! 150 120 74
Takungan 76p 150 120 81
Average 857 150 118 132 81
Plaza-Aldea 1,746 150 100 149
Wawa 1,391 150 100 1,3p5
Rizal Tanay 2015/5/8 San Isidro 1,695 150 100 1,102
Kaybuto 1,74p 150 100 1,787
Average 1,644 150 10 135 1,6f9
Evangelista 841 200 150 785
Rizal Baras 2015/5/8 Mabini 87( 20 10D 797
Average 866 20 1256 143 74
San Pedro 1,088 150 120 1,160
Rizal Morong 2015/5/8  |Bombongan 1,7qo 150 10 174
Average 1,394 150 120 135 9
Calahan 1121 150 130 100 9
Patunhay 963 200 100 819
Dalig 789 131 100 648
Rizal | Cardona 2015058 =°% 59 15 100 B
Sampad 240 100 0 2po
Nagsulo 25D 100 50 12
Ticulio 229 75 5 168
Average 649 129 130D 79 113 555
Pipindan 478 100 100 388
Kalinawan 24 100 50 1
Ithan 288 100 50 2
Pila-pila 1,06 400 200 9
Lunsad 740 100 90 666
Libid 1,659 30 200 1,94
Calumpang 1,330 150 80 1,362
Rizal Binagonan 2015/5/8  |Pantok 1,638 600 500 1,593
Palangoy 1,797 850 650 1,129
Bilibiran 1,989 15 10D 1,84
Tagpos 1,967 100 100 1,625
San Carlos 2,539 2,561
Tayuman 1,970 300 200 1,958
Pag-asa 1,73 200 100 1,680
Average 1,384 265 186 2136 1,3B7
Kalayaan 88f7 400 400 8p4
Rizal Angono | 2015/5/8 San Vincente 941 400 300 9
Bagumbayan 894 300 - 8p2
Average 901 367 350 358 81
Rizal | Taytay | | 20150508 [Muzon 1014 150 124
Average 1,01 150 150 1,23

Source: Website of Bureau of Internal Revenue (BIR)
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