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st AL ST 37.828
©% ¥ 7B/@ 37 0 R\ | 37,534
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Expenditure Survey, 1997.
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" HOUSING GENSUS QUESTIONS Page 4

. B17T0 BA ARE TO BE ANSWERED BY MERE OBSERVATION. IF DOUBTFUL, ASK THE RESPONDENT. .

B TYPE OF BULDINGHOUSE { B2 CONSTRUCTION MATERIAL OF THE ROOF
[Please cross out one of the selections below} { {Please cross out one of the selections below]
O Single house : O Galvanized iron/aluminum
O Dupiex o} Tile concrete/clay tile
O Muti-unit residentiaf {three units or more) o Half gatvanized iren and half concrete
O ¢ iaVindustrialiagricukural (office, factory. rice mill, eic.} : @] Wood
O institutional living quartars {(hotel. hospilal, eic.) : O Cogon/nipa/anahaw
O  aher huousing unit (bost, cave, elc.) O Asbestas
O Makeshilt/salvagedfimprovised materials
O . —

B3 CONSTRUCTION MATERIALS OF THE OUTER WALLS H STATE OF REPAIR
[Please cross out one of the selections befow] Determine the current condition of the building / house
! {Plesse cross out one of the selections below)

O cConcreterbricivstone !
O Wood § O Needs no repair/neads minor repair
O Holt concratesbriciistane/and half wood i o Needs major tepair
O Galvanized iron‘aluminum H O Dilapidatadfcandemned
O Bamboolsawalilcogoninipa : O Under renovatien/being repaired
O Asbestos O Under construction
O  Glass O Unfinished construction
O Makeshift/satvaged improvised matetials
O Olhers, specify
BS5 1S TO BE ASKED FROM ANY HOUSEHOLD IN THE BUILDING « | D118 TO BE ASKED FROM ANY HOUSEHOLD IN THIS HOUSING UNIT
B5  YEAR BUILDING/HOUSE WAS BULT ER FLOOR AREA OF THE HOUSING UNIT
When was this huilding/house buitt? : What is the estimated foor sree of this housing unit™
[Pirase cross out one of the selections betow] {Piease cross out ¢y of the selections below]
o SQUARE METER SQUARE FEET
o 2000 O Lessthan 16 Less than 108
o 1ees : O 10-19 108 ~ 208
P a5 ; O x-2 210-317
P R O -1 318532
o Rt O w-e 533748
° ;90 - 1995 O -8 735 - 663
o 081 - 1580 : ) -1 564 - 1286
T . H
o T - 1980 O 20-1 1257 - 1608
o 98 1870 O is0-1m 8162547
2860 of earlier o 200 anda over 2548 ano over
o} Not applicabla
C

Dan't know -

MB IS TO BE ANSWERED BY ALL HOUSEHOLDS

S35 TENURE STATUS OF THE L.OT
£it7 70u 0wm Of aortize Thys fol DCcupied Dy Your NOUSENAIQ OF GO You Tant if, an
you o::;.usuy it rent-free with consent of owner or rent-free withoul caneent of
Serer?

iPlease cross out one of the selections beiow)

Owneda/peing amorized

Rentea H

Rent-free wan consent of owner ;

0OQOO0

Rert-frze withowr consent of owner

M7—1 9 AFRBHAEL 7 +— 4
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# 7 — 2 GIS data input

GIS data input

Area Category Point Line Polygon | Value

Altitude

Geomorphology

Geology

O|0|0|@

Accumulation Layer Counter Line

Road Network

Water Supply (Main)

Oo|0|e

Electricity

Principal Facility (Governmental Office, ®
Hospital, Fire Station, School etc.)

Hazards Facility (Oil Tank, etc.) ®

Whole I'E; h Balangai | Population

Area Population (Man)

Population (Women)

Population (60years >)

Population (60years<)

Population Density

Household

Annual Income

Ratio of Vacant Land

Classification of Architecture

O|0]|0JO|0O|O|O|0|01010

Building Age of Architecture

Altitude

Geomorphology

Geology

O|0|0|®

Accumulation Layer Counter Line

Principal Facility (Governmental Office, Py

Pilot Hospital, Fire Station, School etc.)

Area I zards Facility (Oil Tank eic.) ®

Road Network

Water Supply (Main Route)

O|j10|e

Electricity (Main Route)

Each Houses l Material, Layer, etc. O O

@ : From Topographic Map Data, O : From Survey
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Larthquake Impact Reduction for Metropolitan Mdaia tage-!
Application for
Technical Cooperation
by the Government of Japan for JFY 2001
1. Project Digest

(1) Project Title

A Study for Earthquake Impact Reduction for Metropolitan Manila, Republic of the
Philippines

(2) Location: Metropolitan Manila (Figure 1)
(3) Implementing Agency

The Metropolitan Manila Development Authority (MMDA) will be the lead
implementing agency.

The Philippine Institute of Volcanology and Seismology (PHIVOLCS) will be the
co-implementing agency.

The MMDA will be principally responsible for the overall management, planning,
coordination and administrative aspects of the study, while PHIVOLCS will be
responsibile {or technical aspects.

A Steering and Technical Cominittee will be formed to iniplement the Project.

The Steering Commillee will be chaired by the MMDA and vice-chaured by the
PHIVOLCS. Members of the Committee will include the Office of Civil Defense
(OCD), Metro Manila Mayors Council EXECOM Chair, Department of Public
Works and Highways (DPWH), Department of the Inlerior and Local Government
(DILG), Department of Science and Technology (DOST), Departiment of Transport
and Communication (DOTC), Housing and Urban Development Coordination
Council (HUDCC), Department of Environment and Natural Resources (DENR),
Department of Health (DOH), Department of Social Welfare and Developinent
(DSWD), and Departmient of Education, Culture and Sports (DECS).

The Technicul Committee will be chaired by the PHIVOLCS and vice-chaired by
the MMDA. Members of the Committee will include the OCD, Metro PLANADO,
DPWH, DOST, DOTC, National Housing Authority (NHA), Housing and Land Use
Regulatory Board (HLURB), UP College of Engineering, UP National [nstitute [or
Geological Studies (UP-NIGS), Bureau of Mines and Geological Sciences, DOH,
DSWD, DECS, and the Natiohal Mapping and Resource Information Authority
(NAMRIA).
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Number of the staff of MMDA and budget allocated to MMDA

are as [ollows:

Number of Staff:
Managerial Group 55
Supporting Staff (technical/clerical etc) 7,765
Total 7,820

Budgel Allocated to the Agency:
Year 1999 1.8 billion Peso

(4) Justificalion of the Project

Present conditions of the sector

Metropolitan Manila is a rapidly growing urban center in the Philippines with a
population of 9.4 million in 1995, and a projected number of 11.6 million by 2000.
This ig distributed in a land area of approximately 636 sq. km, making it the most
densely populated area in the country. Melropolitan Manila is composed of (welve
(12) cities and five (5) municipalities, with one of the cilies - Manila serving as Lhie
capital of the Philippines.

Metropolitan Manila is vulnerable to earthquakes due to rapid increase of
population, concenlration of social, economic and political functions, complex land
usage, construction of varied structures over the unstable land and other [aclors.
Among ils inhabitants, the poor communities, including the informal setllers, are
considered highly vulnerable

Metropolilan Mauila is bounded by the Manila Trench to the west, by the Casiguran
and Philippine Fault to the northeast and east by the Lubang Fault to the southwest.
The Valley Fault System (formerly known as the Marikina Valley Faull System),
which was recently found (o be active, directly {ransects castetn sections of e
metropolis.  The above tectonic setting makes the study area vulnerable (o
earthquake hazards as evidenced by its past earthquake history dating (tom the
1500s up to the present.

Earthquakes originating from any of the above fault systems could cause significant
human loss and physical damage, hindering the economic and social development
being experienced dt present.
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Problems to be solved i the seclor

The purposc of the Study.is to assist the Government of Republic of the Philippines,

all concerned a 1gencms, and the cities and municipalities of Metropolitan Manila to?
reduce earthquake lmpact over time by. evaluating vuloerability of aid damages’ to
Metropolitan Manila, est'\bhshmg disaster management plans® ‘and strengtheniing of
emergency scrvices capaciics?

The projecl’s priority in the National Development Plan

The Medium Term. Philippine Development Plan (MTPDP) being drafled by the
Administration of President Joseph E. Estrada includes Disaster Management as

one of ils priorily programs.

Qutline ol the Project

The ‘Stiidy aims’ 't leduce thc cm{hque impact on Metro Mamla over lime: by
_evalualmg vulner blllt}{ and dmmges 8 estﬂ 'shmg em '15cncy tesponse and relief
plans’and st engthcnmg of emergency: sedvices CapchH.leS The project will prepare
an carthquake scenario by estimating the potential hazards and damages to
infrastructure. An earthquake impact reduction action plan will also be formulated.

Workshops and semuinars will be held for technology transfer and capacity building.

Purpose (short-lerm objective) of the Project

The nmain objectlives ol the [Project are:
(i) To prepare seismic hazard maps of Metropolitan Manila;

(ii) To cstimale damages to key infrastructure, casualties and social
impacts of Metropolitan Manila;

(iii) To prepare earthquake scenarios for Metropolitan Manila;

(iv) To eslablish an informalion system;

(v) To prepare reconnuendations for earthquake impact reduction plans;
(vi) To prepare emergericy response and relief plans;

(vii)  Toimprove awareness of issues relating to earthquake impact; and
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(viii) To enhance knowledge of concemed emergency response agencics/
departments on the caithquake phenomenon, vulnerability,
consequences and mitigation techniques.

Goal of the Project will be

(1)  To reduce carthquake impact to Metropolitan Manila by
- improving emergency response and relief planning capability;
- improving rehabilitation and reconstruction planning capability;
- improving mitigation and preparedness planning capability,
- integrating seismic resistance inlo the process of new construction;
- improving the seisimic performance of existing buildings;

- improving the seismic performance ol ulility and (ransportalion
syslems; and

- preparing for long-term communily recovery following damaging
carthquakes.

(i)  To reduce carthquake impacts to other cities in the Philippines such as Baguio

by applying expevences and lessons obtained f(rom the -Study for
Meclropolitan Manila.

Prospective beneliciaries
Prospective beneliciaries are:

- All citizens of Melropolitan Manila, especially identified vulnerable
groups;

- Cities and municipalities of Metropolitan Mautla, especially disaster
management and relief related departments;

- Central Governmeut, especially disaster management and reliel refated
deparlments/agencics;

- Emergency response agencies, including that of MMDA
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- NGOs working in the area of disaster management and response; and

- Revenue hierarchy responsible for relief.

(5) Desirable or scheduled time of the commencement of the Project

January 2001

(6) Expected unding source and/or assislance (including external origin)

Japan International Cooperation Agency (JICA)

(7) Other relevant projects, if any

“Disasler Prevention and Mitigation in Metropolitan Manila Area, United Nations
Center for Human Setllements, March 1993

Terms of Reference of the Proposed Study

(1

Justification of the Study

Metropolitan Manila is a rapidly growing urban center in the Philippines with a
population of 9.4 million in 1995. and a projected number of 11.6 million by 2000.
This is distributed in a Jand area of approximately 636 sq. km., making it the most
densely populated arca in the country. Metropolitan Manila is composed of twelve
(12) cities and five (5) municipalities, with one of the cities, Manila, serving as the
capilal of the Philippines.

Metropolitan Manila is getting vulnerable to earthquakes due to rapid increase of
population, concentration of social, economic and political {unctions, complex tand
usage, construction of varied struclures over the unstable land and various other
reasons. Among its inhabitants, the poor communities, includiug informal settlers
are considercd highly vulnerable.

Metropolitan Manila is bounded by the Manila Trench to the west, by the Casiguran
and Philippine Fault to the east and northeast and by Lubang Fault to the southwest.
The Martkina Valley Fault System, which was recently found to be active, directly
fransects eastern sections of the mietropolis. The above tectonic selling makes the
study area-vulnerable to earthquake hazards as evidenced by its past earlhquake
history dating from the 1500s up lo the present.

Earthquakes originating from any of the above fault systems could cause signilicant
human loss, physical damage, bindering the economic and social development
being experienced at present. Therelore, earthquake impact reduction planning in
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Metro Manila is urgently necessary.

(2) Justification of the Japanese Technical Cooperation

(3)

Japan huas experienced serious carthquake damages in the past. The recent Kobe
Earthquake (The Hyogo-Ken Nanbu Earthquake) of 1995 killed more than 6,400
people, injured more than 43,000 people, and affected more than 480,000 people,
and caused economic losses of more than [0 trillion Japanese Yen or 100 billion
USS.

Enormious efforts have been exercised, and experiences have been accumulaled {o

reduce and mitigate impacts of earthquakes in the stages of emergency response and
relief, rchabilitation and reconstruction, and mitigation and preparedness.

Numerous studies have been carried out and varicus technologics have been
developed for these purposes. Public awareness on earthquake impacts was raised
through public education and demonstration prograins.

Transfer of technology through this proposed Study is necessary to reduce the
negative carthquake impacts on metropolitan Manila.

Objeclives of the Study
The main objeclives of the invesligation are:
(i) To prepare seismic hazard maps of Metropolitan Manila;

(i) To estimate damages o key infrastructures, casualiies und evaluale social
impucts in Meltropolilan Manila;

(iii) To prepare earthquake scenarios for Metropolitan Manila;

(iv) To cstablish an information system useful for crisis decisions;

{(v) To prepare recommendations for earthquake impact reduction plans;
{vi) To prepare emergency response aud relief plans;

(vii) To improve awareness of issues relating to carthquake impact; and

departiments on the earthquake phienonienon, vulnerability,
consequences and mitigation techniques.

(4) Study Area: Metropolitan Manila

(5)

Scope of the Study




Earthquake Impact Reduction for Metropolitan Manila Page-7

The scope of work of the Project will include the following:
1. Plamning of the Study (Lead Agency- MMDA)

A projecl plan will be formulated through the conduct of consuitations with
concerned agencies and organizations. A set of policies and framework of the
Study will be generated and adopted.

2. Dala Collection and Analysis (Lead Agency- PHIVOLCS)

Existing data and information related to the Study will be collected, and data
source, available format, area covered, last update, availability will be validated.
These data and information inciude:

(a) Base maps,

(b) Actial photographs / satellite images,
(c) Historic dala on earthquakes

(d) Natural conditions,

(e) Social and cultural conditions,

(O Economic conditions,

(g) Infrastructure,

(h} Land use / vegetalion,

(i) Emcrgency services,

(i) Database / GIS,

(k) Disaster management plans,

(I} Reluled development plans,
(m)Institutional and legal aspects, and
(n) Others as required.

Existing data and information required for the Study will be collected, filed and
analyzed.

3. Ficld Survey (Lead Agency- PHIVOLCS)

Field survey will be conducted to supplement the data collection. This will
include loot survey and interviews.

4. Analysis ol Emergency Services (Lead Agency-MMDA)

Functional analysis ol emergency services will be caried out. A detailed
analysis is needed for the logistic, capacity (both physical and human resources)
and operation (skill and ability) in case of an emergency. This will be done
through ficld survey, interview through questionnaire, and inspection of the
facilities by the Study Teanw
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5. Preliminary Evaluation of Earthquake Impacts (Lead Agency- PHIVOLCS)

Preliminary cvaluation of earthquake impacts will be carried out by using
existing studies and readily available data and information. The preliminary
evaluation will cover the scope of Tasks 10, 11 and 12.

6. Study (or Earthquake limpact Reduction Plans (Lead Agency- MMDA)
Earthquake scenarios (Tésk 12), earthquake impact reduction plans (Task 13),

emergency response plans (Task 14) and programs for technical transfer and
capacily building (Task 16) will be discussed to establish consensus.

~d

. Estabtishmenti of Information System {Lead Agency- MMDA)

An informalion system cousisting of a database, a geographical information
system (GIS), ils operation system will be designed, developed and established.
The system would be compatible with the presently used system by the MMDA,
which is the ARC/INFO or Windows NT. Required hardware and basic software
of the information system will be determined, procured and instalied. Necessary
basic maps will be prepared. A training component for qualified members (local
counterpart) of the Study Team will be included.

8. Establishment of [nventory and Data Base (Lead Agency- MMDA)

An inventory of collected data and information will be prepared and a databasc
will be cstublished.

9. Ficld Investigation (Lead Agency-PHIVOLCS)

Field investigation will include geological survey, boring, geophysical survey,
aerial photography, social survey and inspection of infrastructure.

10.Evaluation o Hazards (Lead Agency- PHIVOLCS)

Farthquake scenarios will be simulated and hazards caused by these will be
estimated. The following hazard maps with altribute data will be prepared and
shown in visual forms by using GIS:

- seismic intensity distribution map
- liquefaction potential map
- slope failure potential map

- others

1 1. Estimation of Damages to Infrastructure, Casualties and Social Impacts
(Lead Agency- MMDA)
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Damages 1o key infrastructure will be estimated, including  buildings,
transportation system and lifelines. Casualties, human impacts and social
impacls will be evaluated. The results will be shown in visual form by using
GiS.

[2. Preparation ol Earthquake Scenarios (Lead Agency- PHIVOLCS)

Based on (he output from Tasks 4, 5, 6, 10 and 11, scenarios [or the polenlial
earthguakes will be simulated.

I3 Recomuicndations  for Earthquake [mpact Reduction Plan (LeadAgency-
MMDA)

From discussions, ideas and conclusions of the working commitice and the
working group in Task 6, recommendations for earthquake impact reduction
plans for the emergency response and relief phase, rebabilitalion and
reconstruction phase, and mitigation and preparedness phase will be prepared.
The recommendations include public awareness, relrofit of cxisting
infrastructure, integration of the earthquake impact reduction plan into
city/municipal and regional planning and establishment of an earthiquake impact
reduction center,

14.Establishment of Emergency Response Plans (Lead Agency- MMDA)

Emergency response plans will be established in order to improve logistic,
capacity (both physical and human resources) and operation (skill and abilily) of
the emergency services. Emergency service operation guidelines will also be
prepated,

15. Developmeut of Legislative/Policy Measures (Lead Agency- MMDA)

Legislative/policy measures (National and or local) for the design, conslruction
and/or inspection of infrasuructure shall be developed if necessary. These may be
in the form ol 'new guidelines or amendments to the National Building Code and
or Land Use and Planning as may be appropriate.

16.Preparation of Technical Transfer and Capacily Building Programs (Lead-
Agency- MMIDA)

A program for technical transfer through and aflter the project will he prepared.
Institutional and human resource development will be instituled (o utilize,
maintain and cohance the information system by the concerned agencies and
organizalions.

This will include local and international trainings, conferences, symposia and




Earthquake fnfpa(:l Reduction for Metropotitan Manila Page-10

other capacity building activities.
17. Workshops and Seminacs (Lead Agency- MMDA)

As (he meuns lo disseminate information and to monitor the progress of the
project, three seminars (at the start, middle and at the cnd ol the Study) will be
conducted. Three workshops will also be held during the course of the Study.

18. Development of Advocacy Program (Lead Agency- MMDA/PHIVOLCS)

A sustainable advocacy program shall be developed to create public awareness
and support for efforts to reduce earthquake impact.

19. Reports (Lead Agencv- MMDA)

An inception report, periodic progress reports, a mid-term interim report, a
draft final report and a final report will be prepared.

20. Maintenance and Updaling of Data/Plans- Post Project Activity (Lead
Ageney- MMDA)

The MMDA, with the assistance of concerned agencies, will be implementing
a mechanism for the maintenance and regular updating of the oulpuls of the
study through (he MMDA Health, Public Safety and Environmental Protection
Olfice, Public Safety Division.

Financial requirements of this activity will be earmarked in the regular budget
allocation ol the Public Safety Division.

Updating will be done every 3 or § years or whenever the situation warrants.
21. Consultuncy

The Japan Inlernational Cooperation Agency (JICA), as a conduit for the
Japanese Government, will be responsible for support in the management,
coordinution, and administralive aspects of the study, like the hiring of
consultants with concurrence from the MMDA and PHIVOLCS, and others.
Consultants shall assist in the project implementation with the aclive
participation (hands on) of local technical counterpart staflf from the MMDA,
PHIVOL.CS, and other participating agencies.

(6) Study Schedule

The project is scheduled to begin in January 2001 and is expected to last for three
years.
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The first year of the project will involve the following:

1. Plaovning of the Study

o

Data collection and dnalysis

3. Field survey

=

Analvsis of emergency services
5. Preliminary evaluation of earthquake impacls

6. Study ol earthquake impact reduction plan. This task will coulinue lo the
second and third year.

7. Establishmeat of an information system. This task will continue to the second
year.

The second year of the Project will involve the (ollowings:
1. Study ot ecarthquake impacl reduction plans

2. Establislunent of inventory

3. Field investigation

4. Establishiment ol an information system

5. Evalustiun of hazard

6. Evaluation of damages to infrastructure, casualties and social impacts

The third vear of the project will involve the following:
1. Study lur the earthquake impact reduction plan.
2. Preparation of carthquake scenarios

. Recommendation for earthquake impact reduction plans

[OS]

ES

. Establishmuent of emergency response plans

5. Developnient of Legislative/policy measures

N

. Preparation ol programs for technical transfer and capacity building
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7. Seminars will be leld at the start, at the middle and at the end of the study.
Workshops will be held at the first of the second year, at the first and middle
of the third year.

8. Developmoent of Specific Advocacy Program.

Repuorts will be prepared during the first, second and third year.
(7)  Expected Mujor Qutputs of the Study

Expected muajor outputs of the Study are:

(i)  Earthguake hazard maps of Melropolitan Manila,

(ii)  Damuge distribulion maps of Metropolitan Manila,

(iii) Earthquake scenarios for Metropolitan Manila,

(iv) GIS based information system for earthquake impact reduction planning,

(v)  Recommendations for earthquake impact reduction plan for Metropolitan
Mariila,

(vi) Emcrecncy response plans for Metropolitan Manila, anc
(Evacuation Center Map, Evacuation and Relief Operations Route Map)

(vil) Provrams for technical transfer and capacity building.
(viii) Specitic Advocacy Program for Earthquake Impact Reduction

(ix) Legislative/Policy Measures for the Design, Construction and — Inspection of
Infrastructures (if necessary).

(8) Request of the Study to Other Donor Agencies, if Any
None.

(9) Other Relevant nformation, if Any
Metropolitan Manila requires an urban development master plan and strategy. The
output of such study shall serve as a basis for developing an integraled program that

would mitizate the impact of hazards like earthquake on the populace, il not prevent
them bascd on this proposed Study. This will enable the region to sustain

development.
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3. Facilities and [n:lormation for the Study
(1) Assignment of the Counlerpart Personnel of the Implementing Agency for the Study
MMDA shall provide four (4) counterpart personnel and f{ive (5) clerical staff from
its manpowucr resources. Other agencies will provide counterpart personnel to
complement MMDA staff,

(2) Available Duara Related to the Study

The f(ollowiny data/information and maps are available in different departments and
organizaltion.

|t [nstituion
- Earthquake Catalogue PHIVOLCS
- Scismicily Maps PHIVOLCS
- Topography Maps NAMRIA
- Gealogical Maps BMGS
- Buiklings und Infrastructure DPWH/MMDA
~Water wud Power Systems MWSS/MAYNILAD,
MERALCO/NAPOCOR
- Communication System DOTC

(3) Information on the Security Conditions in the Study Area
Good (no jrroblem)
4. Global Issues (I"uvironment, Yomen In Development, Poverty, elc.)

(1) Environmeu: Components (Such as Pollution Control, Water Supply, Sewage,
Environmen: Management, Forestry, Bio-diversity) of the Project, if Any

Disaster MNunagement, Earthquake Impact Reduction, Poverty, Environment
Managemecul

(2) Anlicipated Pnvivonmental Impacts (both Environmental and Social) by the Project,
if Any

Pronounced pusitive iimpacts will be cxpected. Tmiplementation of earthquake impact
reduction plans and emergency response plans will reduce impacts caused by
anticipated v.arthquakes to all citizens of Metropolitan Manila, the regional economiic
center of the Philippines.
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(3) Project Compunents which Require Special Considerations for Women {Such as
Gender Dilturence, Woman Specific Role, Women's Participation), if Any

Major player Tor public awareness and education program for earthquake impact
reduction aml mitigation recognizes importance and abilities of women.

(4) Poverty Alleviation Compouents of the Project

The poor communities including informal settlers are considered highly vulnerable to
earthquake disasters. The Study will be especially beneficial to them.

Undertakings o ihe Government of the Republic of the Philippines

In order to facilittle the smooth and efficient conduct of the Study, the Government of the
Republic of the Uhilippiues shall take necessary measures:

(1) to securc e salely ol the Study Team,

(2) to exempi the Study Team from taxes, duties and any other charges on equipment,
machinery :ud other matetials brought into and out of the Philippines! for the
conducl of i Stndy,

(3) to exempi the Study Team from income taxes, duties and any charges of any kind
imposed ui. or in connection with any emoluments or allowances paid to the
members  F the Study Team for their services in connection with the
implementerion ol the Study,

(4) o provies necessary factlities to the Study Team for remiltance as well as
utilization « ' the funds introduced in the Plulippines from Japan in connection with
the implem ntation of the Study,

(5) to secure permission for entry into private properties and/or restricted areas for the
conduct ol tie Study,

(6) to secure wrnussion for Jhe Study Team to take necessary data, documents and
materials re ted Lo the Study out of the Philippines to Japan, and

(7) to provid- wiedical services as needed. The expenses will be chargeable {o the
mem:bers ot he Sdy Team

(8) ta provids nvecsswy office space for the Study Team during the conduct of its
mission.
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6.  Metropolitan Niznila Development Agency shall act as counlerpart agency to the
Japanese Study i oam and as coordinating body in relation with other governmental and
non-government. -weianizations concerned for the smooth implementation of the Study.

The Government of th - lepublic of the Philippines assures that the matters referred to in this

form will be ensurcd [ the smooth conduct of the Development Study by the fapanese Study
Teamn.

Signed :

Tille
On behall of the Government of the
Republic of the Philippines

Date :
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1. INTRODUCTION

In response to the request of the Govemment of the Republic of the Philippines (hereinafter referred to
as "GOP"), the Government of Japan (hereinafter referred to as "GOJ") decided to conduct Earthquake
Impact Reduction Study for Metropolitan Manila, Republic of the Philippines (hereinafter referred to as
"the Study"), and exchanged the Notes Verbale with GOP conceming implementation of the Study.

Japan International Cooperation Agency (hereinafter referred to as "JICA"), the official agency
responsible for the implementation of the technical cooperation programs of GOI, will undertake the Study
in accordance with the relevant laws and regulation enforced in Japan.

On the parts of GOP, Metropolitan Manila Development - Authority (hereinafter referred to as
"MIMDA") and Philippine Institute of Volcanology and Seismology (hereinafter referred to as
"PHIVOLCS"), shall act as the counterpart agencies to the Japanese Study team (hereinafter referred to as
"the Team") and also as the coordinating body in relation with other governmental and non-governmental
organizations concerned for the smooth implementation of the Study.

The present docwment constitutes the implementing arrangement among JICA, MMDA and PHIVOLCS
under the above mentioned Notes Verbale exchanged between two governments.

2. OBJECTIVES OF THE STUDY

The objectives of the Study are:
1. To formulate a master plan on earthquake Impact Reduction for Metropolitan Manila in the

Republic of the Philippines, and
2. To carry out technology transfer to Philippines counterpart personnel in the course of the

Study.

3, _STUDY ARTA

The Study will cover Metropolitan Manila (The study area map is shown in the Annex-1)
4, SCOPE OF THE STUDY

Phase [ Basic study
1. Conceptual design of GIS

2. Data collection

(1) Base map
(2) Geographical data such as aenal photographs and satellite images

community structure and values

G (3) Soil and geological data
~ (4) Socio-economic conditions such as population, land use, community livelihood,
\ (5) Inventory data such as buildings, critical facilities, infrastructures, lifeline systems etc.

(6) Urban development plans
(7) Current disaster response and management plan

f.’/ﬁu:l\\ 2 g{) :



(8) Historical data on earthquakes such as earthquake catalogue
(9) Data on active faults
(10)Institution and legislation aspects, and
{11)Others as required
3. Field survey

4. Topographic mapping

Phase IT: Data analvsis
1. Establishment of GIS
2. Evaluation of hazards

3. Evaluation of risks

Phase III: Formulation of the earthquake impact reduction plan

1. Preparation of Event scenario and Consequence scenario

2. Formulation of Earthquake Impact Reduction plan

Seminars and Workshops will be held at appropriate time in the course of the Study.

-5, _SCHEDULE OF THE STUDY

The Study will be carried out in accordance with the tentative schedule shown in the annex-2.

6. REPORTS

JICA shall prepare and submit the following reports in English to GOP.

1. Inception Report:
Fifty (50) copies at the commencement of the Study.

2. Progress Report:
Fifty (50) copies at the end of Phase I.

3. Interim Report:
Y Fifty (50) copies at the end of Phase IL

4. Draft Final Report:
Fifty (50) copies at the end of Phase IIL.
MMDA and PHIVOLCS shall submit the comments within one (1) month after receipt of the

Draft Final Report.
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5. Final Report:
Fifty (50) copies within one (1) month after JICAs receipt of the comunents on the Draft Final

Report.

UNDERTAKINGS OF THE GOP

\
\

1. To facilitate the smooth conduct of the Study, GOP shall take necessary measures:

(1) To permit the members of the Team to enter, leave and sojourn in the Philippines for the
duration of their assignument therein, and exempt them from foreign registration requirements
and consular fees,

(2) To exempt the members of the Team from taxes, duties, fees and any other charges on
equipment, machinery and other materials brought into the Philippines for the conduct of the

Study,

(3) To exempt the members of the Team from income tax and charges of any kind imposed on or
in connection with any emoluments or allowances paid to the members of the Team for their
services in connection with the implementation of the Study,

(4) To provide necessary facilities to the Team for the remittances as well as the utilization of the
funds introduced into the Philippines from Japan in connection with the implementation of

the Study,

. GOP shall bear claims, if any arise, against the members of the Team resulting from, occurring in the

course of, or otherwise connected with, the discharge of their duties in the implementation of the
Study, except when such claims arise from gross negligence or willful misconduct on the part of the

members of the Team.

.MMDA and PHIVOLCS shall act as a counterpart agency to the Team and also as a coordinating

body in relation with other governmental and non-governmental organizations concerned for the
smooth implementation of the Study.

. MMDA and PHIVOLCS shall at its own expense, provide the Team with the following, in

cooperation with other organizations concerned:

(1) Security-related information on as well as measures to ensure the safety of the Team,
(2) Information on as well as support in obtaining medical service,

(3) Available data and information related to the Study,

(4) Counterpart personnel,

(5) Suitable office space with necessary office equipment in Metropolitan Manila,

(6) Credentials or identification cards, and

(7) Appropriate number of vehicles with drivers

8. CONSULTATION

JICA, MMDA and PHIVOLCS will consult with each other in respect of any matter that may

arise from or in connection with the Study.
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Tentative Schedule
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Japan international Cooperation Agency (hereinafter referred to as “JICA™), at the official request
of the Government of the Philippines (hereinafter referred to as “GOP”), dispatched a Preparatory Study
Team headed by Mr. Senichi Kimura (hereinafter referred to as “the Preparatory Team™), from March 31°
to April 19® 2002 to discuss and determine the Implementing Arrangement for Earthquake Impact
Reduction Study for Metropolitan Manila (hereinafter referred as “the Study™).

The Preparatory Team carried out field surveys of the Study area, and held a series of discussions
with Metropolitan Manila Development Authority (hereina_fter referred to as “MMDA™), Philippines
Institute of Volcanology and Seismology (hereinafter referred to as “PHIVOLCS”) and other concerned

authorities.

The Minutes of Discussions summarize the result of discussions held between the Preparatory
Team and the concerned agencies of GOP. The list of attendees is attached in the Appendix.

The main items discussed regarding /A are as follows:

1. Title of the Study

Both sides agreed that the Study title should be “Earthguake Impact Reduction Study for Metropolitan
Meanila, Republic of the Philippines” (partly amending the title submitied in the proposal to make it
easier to recall and state, and providing an acronym to it as MMEIRS for Metro Manila Earthquake

Impact Reduction Study).

2, Duration of the Study

Both sides agreed that the duration of the Study is tentatively set at about 21 months.

3. Counterpart Personnel

Both sides agreed that MMDA and PHIVOLCS would organize a counterpart team that would
cooperate and actively work with the Japanese Study Team.

4. Steering Committee

The discussants agreed that the Philippine side would set up a Steering Committee that may be
C~~ coustituted by the following organizations:

~

\

MMDA as the Chainnan

PHIVOLCS as the Vice-Chairman

OCD (Office of Civil Defense)

DPWH (Department of Public Works and Highway)

DOTC (Department of Transport and Communication)

HUDCC (Housing and Urban Development Coordination Council)
DOH (Department of Health)

DSWD (Department of Social Welfare and Development)

DepEd (Department of Education)

PMS (Presidential Management Staff)

.. NEDA (National Economic and Development Authority) @
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The Steering Committee shall monitor the progress of the implementation of the project and provide
guidance to the teams conducting the Study as well as providing the necessary tesources and support
to ensure the success of MMEIRS including the implementation of the necessary measures that may

be jdentified in the course of the Study.

Technical Committee

It was also agreed that the Philippine side would organize a Technical Committee that will handle the
technical and scientific aspects or activities in relation with the Study. It shall ensure that all relevant
and accurate data and information are obtained in the course of the Study through the fastest means
possible. The Technical Comumittee may be composed of the followings:

a. PHIVOLCS shall act as the Chairman

b. MMDA shall act as the Vice-Chairman

c. OCD

d. DPWH

e. DOTC

f NHA (National Housing Authority)

g HLURB (Housing and Land Use Regulatory Board)

h.UP (University of the Philippines - College of Engneering, College of Social Sciences and
Philosophy)

i. PUP (Polytechnic University of the Philippines — College of Engineering)

j. TUP (Technological University of the Philippines — College of Engineering)

k. DOH

1. DSWD

m. DepEd

n. NAMRIA (Natural Mapping and Resource Information Authority)

o. Utility Companies [MWSS (Metropolitan Waterworks and Sewerage System), MERALCQ (Manila
Electric Company ); NPC (National Power Corporation); MWC (Manila Water Company ); M WSI
(Maynilad Water Services, Inc)]

p. Telephone Companies [PLDT (Philippine Long Distance Telephone Co.), BAYANTEL; Globe

Telecoms; SMART; Others]
Comm unity Scale Disaster Preparedness

Both sides recognize the importance and necessity of public awareness, education and training
programs for earthquake impact reduction. Hence, the Study would include the formulation of a plan/
manual for the community scale disaster preparedness. The plan/manual should be as practical and
appropriate as possible for different types of communities (income levels/social classes).
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7. Scale of Digital Topographic Map

The Philippine side requested a digital topographic map in the scale of 1/5000 for whole area of
Metropolitan Manila. The Preparatory Team replied that the justification of the above requested scale
and the capacity to utilize in urban planning should be manifested. The Philippine side agreed to

submit the above information (such as necessity, budget and necessary qualified staffs) within a month
from I/A discussion. The appropriate scale of the Topographic Map to be generated in connection

with the Study shall be determined based on feasibility and merits of justification.

8. Karthquake-resistance Assessment of the Lifelines

Both sides agreed that the earthquake-resistance assessment of the lifelines (such as the supply of
water and electricity ) located outside of Metropolitan Manila will be taken into consideration in the

Study.

9. GIS

(1) Both sides agreed that the database of GIS in the Study would fundamentally be those information

necessary to formulate the earthquake impact reduction plan.
(2) Both sides agreed that GIS setups be established in MMDA and also in PHIVOLCS as backup

systeni.

10. EqTAP Project (Development of Earthquake and Tsunami Disaster Mitigation Technologies
and Their Integration for the Asia-Pacific Region)

Both sides agreed to avoid the overlapping of the study contents between EQTAP project and the
Study. The outputs (concept, methods and results) of EQTAP project will be utilized for the Study, if

they are available.

11, Early Warning

The Philippine side made a special request to include a component for an earthquake early waming
system, e.g, Geoelectromagnetic Emission Method. The Preparatory Team replied that further study
is needed to reach the final decision on this matter.

12. Seminar/Workshop

It was agreed that a number of seminars and workshops may be essential and may cater to a broad
range of sets of target clients such as local engineers, building officials, educators and other stakeholders

that may be identified.
13. Counterpart Training

The Philippine side requested the Japanese side to conduct the counterpart traiming in Japan. The
Preparatory Team promised to convey the request to the JICA Headquarters for consideration
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14. Information Dissemination

It was agreed that relevant information that will be generated within the Study shall be disseminated
and that the establishment of a web page for this purpose as one of the means shall be undertaken.

15. Report

(1) Digital version of the reports will be submitted in addition to the hard copies.
(2) Both sides agreed that the counterpart team be actively involved in the writing of the reports.

16. Undertakings of the GOP

The Philippine side is amenable to the undertakings of the GOP as specified in the I/A. However, the
Philippine side mentioned that it would be difficult to provide the vehicles and some equipment for the
Study, and the Team promised to convey this to JICA Headquarters.



Philippine side
+ Metropolitan Manila Development Authority

Hon. Benjamin S. Abalos, Sr.
Mr. Rogelio U. Uranza

Mr. Ramon J. Santiago

Ms. Emmie C. Arriesgado
Mr. Mario F. Malacad

Ms. Vissia Marie P. Aldon
Mr. Amante P. Salvador
Ms. Ana Apolonio

Mr. Willy Chavez

Mr. Yoshio Tanaka

Philippine Institute of Volcanology and Seismology

Dr. Raymundo S. Punongbayan
Dr. BRartolome C. Bautista
Dr. Ma. Leonia P. Bautista

Japanese side
Mr. Senichi Kimura
Dr. Masahito Tamura
Mr. Hitoshi Nishino
Mr. Masayuki Watanabe
Dr. Hisashi Suzuki
Mr. Masumi Ito
Mr. Satoshi Nakamura
Mr. Kenichi Shibata
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No,

Classification / Item

Description

Availahility’

Relevant Agency

Material Title

1.1

1.2

1.3

1.4

1.5

Base Data Collection
Socio-Economic Factors

Past Earthquake Disaster

Organization for Disaster
Mitigation

Codes and Regulations for
Disaster Mitigation

Infrastructurs / Traffic /
Transportation Factaors

Statistical Socio-economic data of respective cities,
municipalities and communities

List of historical earthquakes including magnitude,
epicenter, depth, intensity, damages

Governmental / Non Governemntal Organization for
Disaster Prevention and their roles and responsibilities

List of Codes & Regulations in Buildings, infrastructures
and Disaster Prevention Area

Compliance to the laws in actual design and construction
Data of Roads,Bridges, Airport, Automobiles, etc.

Data of Energy, Waterworks, Sewer, Electricity,
Communication Systems, Mediz, etc

Y

NSO

PHIVOLCS

0OCD, MMDA, CNDR,
etc.

OPWH

ASEP

Building Officials in
Local Government

DFWH, DOTC,
NCTS

MERALCO, NPC.
MWSS, MWC,
MWSI, etc.

Census 2000

"Destructive Earthquakes of Metro
Manila" in Proceedings of the
International Warkshop for the
Integration of Data for Seismic Risk

Mitinatinn in Matra Manila

National Building Code of the
Philippines

National Structural Code of the
Philippines

MMDA (Metroplitan manila Development Authority)
PHIVOLCS (Philippine Institute of Volcanology & Seismology)

NSO (National Statistics Office)

NCTS (National Center for Transportation Svstem)

MERALCO (Ma.la Electric Co.). NPC {National Power Corporation). MWSS (Metroolitan Waterworks and Sewerage Svstem)
MWC (Manila Water Co.). MWSI {Mavnilad Water Services. inc.). ASEP (Association of Structural Enaineers of the Philiopines}
NAMRIA (National Mappima and Resource Information Authoritv)

If available, Y {Yes) and if not N (No) please.

OCD (Office of Civil Defense)
DPWH (Department of Public Works and Highways)

DOTC (Department of Transportation and Communications)
CNDR (Corporate Network for Disaster Response)
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No.

Classification / ltem

Description

Availahiliny | Relevant Agency Material Title
1.6|Current GIS system and Government, Metro Manila Y MMDA
Utilization for Disaster Mitigation
(S)
Platform of GIS Y MMDA
Y PHIVOLCS Arcview/Arcinfo/Mapinfo
2. |Geological & Soil Data
2.1 {Topogaraphical Map Topoaraphical Maps (Whale Metro Manila) Y MAMRIA 1987 version, 1:10,000
2.2|Geological Map Geological Maps Y Bureau of Mines 11:50,000
and Geosciences
2.3|Geological Conditions Stratum Composition to Bed Rocks in Metro Manila Y (partially) Geotechnical
‘ companies,
PHIVOLCS
2.4|Active Faults Map Location Maps, Length, Activity, Recurrnce Period Y PHIVOLCS Active fault map in 1:10,000
2.5{Records of Ground Failure Liquefaction Y PHIVOLCS Paper on "Liquefaction Hazards of
Metro Manila" by M.L.P. Melosantos et
al (2001)
Landslides Y PHIVOLCS Report on specific landslides in Metro
Manila (e.g. Daligdig and Besana,
2001)
2.6|Predominant Frequency of Measurement and Analysis of Microtremor for Y PHIVOLCS Papers on microtremor measurements

Ground

determining soil profile

in Metro Manila in Proceedings of the
International Workshaop for the
Integration of Data for Seismic Risk
Mitigation in Metro Manila

MMDA (Metroplitan manila Development Authority)
PHIVOLCS (Philippine institute of Volcanology & Seismology)

NSO (National Statistics Office)

NCTS (National Center for Transportation Svstem)

MERALCQ (Manila Electric Co.). NPC (National Power Carporation). MWSS (Metroplitan Waterworks and Seweraage Svstem)

MWC (Manila Water Co.). MWSI (Mavnilad Water Services. Inc.). ASEP {Association of Structural Enaineers of the Philibnines)
NAMRIA (National Mappima and Resource Information Authoritv)

If available, Y (Yes) and if not N (No) please.

OCD (Office of Civil Defense)
DPWH (Department of Public Works and Highways)

DOTC {Department of Transportation and Communications)
CNDR {Corporate Network for Disaster Respanse)




No.

Classification / ltem

Description Avzilahility Relevant Agency Material Title
PHIVOLCS Paper by B.C. Bautista et alin
praceedings to the Ninth Japan
Earthquake Engineering Symposium
1894
2.7 | Soil Condition Dynamic and Static character of soil N
3. |Observation System
3.1|Earthquake Observation Seismicity Maps Y PHIVOLCS
Seismological Network by PHIVOLCS Y PHIVOLCS
3.2|Strong Earthquake Ground Organization, Place, System, Records Y PHIVOLCS Papers in Proceedings of the
Motions Observation International Workshop for the
{Integration of Data for Seismic Risk
Mitigation in Metro Manila
3.3 |Cther Disaster Observation Organization, Place, System, Records Y PAGASA
Bureau of Fire
Protection
4. 1Urban Planning
4.1|Land Use Plan Land-use Plans for Metro Manila Y MMDA
Laws and Regutations for Land use Y Local Government
Application and Approval system Y Local Government

MMDA (Metroplitan manila Development Authority)
PHIVOLCS (Philippine Institute of Vclcanology & Seismology)

NSO (National Statistics Office)

NCTS (National Center for Transportation Svstem)

MERALCO (Manila Electric Co.). NPC {National Power Corporation). MWSS {Metroplitan Waterworks and Seweraae Svstem)

MWC (Manila Water Co.). MWSI (Mavnilad Water Services. Inc.), ASEP {Association of Structural Enaineers of the Phllmmnes)
NAMRIA (National Mappima and Resource Information Authority)

If available, Y (Yes) and if not N (No) please.

QOCD (Office of Civil Defense)
DPWH (Department of Public Works and Highways)

DOTC (Department of Transportation and Communications)
CNDR (Corporate Network for Disaster Response)




No. Classification / item Description Availahiliny’ | Relevant Agency Material Title
4.2|Building Data (Residence, Office, |Nos. of Buildings Y NSO
etc.) Local Government
Data of Structure, Materials and Construction Y NSO
Local Government
Capacity of Buildings against Seismic Forces Y Local Government
4.3 |Important Buildings Data, Lists and Maps of Municipal Authorities, Palice, Y MMDA and other
Military, Hospiltals, Schools, etc. related authorities
4.4|Existing restration Plans after Countermeasures for Collection and Dissemination of

4.5

5.1

disaster information , Scheme of Organization, etc. for
Emergency Situation, Reconstruction Period and
Rehabilitation Period ‘

Emergency Facilities Conditions of Evacuation Roads, Bridges, stockpile

Community Participated
Regional Plan for Disaster
Prevention

Regional Characteristics List & Data of Local Communities

Awareness and Consciousness of Disaster Prevention

Y DPWH Restoration Project Reports after the
July 16, 1990 earthquake

Y DPWH
Dept. of Social
Works and

Development

MMDA (Metroplitan manila Development Authority)
PHIVOLCS (Philippine Institute of Volcanology & Seismology)

NSO (National Statistics Office)
NCTS (National Center for Transportation Svstem}

If available, Y (Yes) and if not N (No) please.

OCD (Office of Civil Defense)
DPWH (Department of Public Works and Highways)

DOTC {Denartment of Transportation and Communications)
CNDR (Corporate Netwark for Disaster Response)

MERALCO (Manila Electric Co.). NPC (National Power Corporation), MWSS (Metroplitan Waterworks and Seweraae System)
MWC (Manila Water Co.), MWSI (Mavnilad Water Services, Inc.). ASEP {Association of Structural Enaineers of the Philiopines)

NAMRIA (National Mappima and Resource Information Authoritv)




No.

Classification / item

Description

5.2

5.3

5.4

5.5

6.2

6.3

Financial Aid System (N)
Other Community Participation
Projects (N)

Leader Training System

Education for Disaster Mitigation

Disaster Mitigation Plan
Existing Plan

Damaging Earthquake Scenario

Organization

Feasibility Data of Seif-Help on Disaster Prevention

Systems for Existing and Emergency, Reconstruction,
Rehabilitation Periods

RelevantMaterials, Information for Other Projects

Data for Traditional/Official Training System for Regional
Leaders

Data for Disemmination of Knowledge of Disaster
Prevention

National and Regional

Local Destructive Earthquake
Plate-Techtonics typed Great Earthquake
Governing Acts

Main & Sub Organizations

Activity Situation (Governmental, Local), Past Activities

Relevant Agency Material Title

Y NDCC-OCD and
Office of President
Y NDCC-0CD and
MMDA
Y NDCC-OCD, MMDA,

PNRC, PHIVOLCS

Y NDCC-OCD, DepEd,
PHIVOLCS, NISMED

Y NDCC-OCD
MMDA

Y PHIVOLCS
Y PHIVOLCS
Y OCD and MMDA
Y OCD and MMDA

Y OCD and MMDA

MMDA (Metroplitan manila Development Authority)
PHIVOLCS (Philippine Institute of Volcanology & Seismology)

NSO (National Statistics Office)

NCTS (National Center for Transoortation Svstem)

MERALCQO (Manila Electric Co.), NPC (National Pawer Corporation). MWSS (Metroplitan Waterworks and Seweraae Svstem)
MWC (Manila Water Co.). MWS!| (Mavnilad Water Services. Inc.). ASEP (Association of Structural Enaineers of the Philiopines)
NAMRIA (National Mabpima and Resource Information Authoritv)

NISMED (national Institute for Math and Science Education). DenEd {(Department of Education)

if available, Y (Yes) and if not N (No) please.

QCD (Office of Civil Defense)
DPWH (Department of Public Works and Highways)

DOTC (Department of Transonortation and Communications)
CNDR (Corporate Network for Disaster Response)




No. Classification / Item Description Availahility” | Relevant Agency Material Title
6.4|Excuting System of the Plan Emergency Management Y 0OCD and MMDA
Implementing Scheme N
7. |Related Projects by Other
International Organizations
7.1 |Investigation of Existing/on- List of Relevant Plans or Other Doners Y PHIVOLCS
going Plans
7.2|Coilaboration with other Data/Materials of Other Plans for Linkage k¢ EqTAP
Organizations
Data/Materials of Other Plans for Sharing

MMDA (Metroplitan manila Development Authority)
PHIVOLCS (Philippine Institute of Volcanology & Seismology)

NSO {National Statistics Office)
NCTS (National Center for Transoortation System)

If available, Y (Yes) and if not N (No) please.

OCD (Office of Civil Defense)
DPWH (Department of Public Works and Highways)

DOTC (Department of Transportation and Cornmunications)
CNDR (Corporate Network: for Disaster Response)

MERALCQO (Manila Electric Co.). NPC (National Power Corporation). MWSS (Metronlitan Waterworks and Seweraae Svstem)
MWC {Manila Water Co.). MWSI {(Mavnilad Water Services. Inc.). ASEP (Association of Structural Enaineers of the Philiopines)

NAMRIA (National Maopima and Resource Information Authoritv)




QOrganization Name Situation Address E-mail Tel Fax
MMDA (Metropolitan Mr. Benjamin Abalos Chairman EDSA comer Orense
Manila Development Street, Manila City
Authority) 1200
Mr. Atty Jaimez Z. Paz General Manager Ditto gm(i L.g0v 882-2626 882-2646
382-2628
Mr. Rogelio U. Uranza Assistant General Ditto gmo@ g 382-0916 882-2640
Manager §82-0929
Ramon J. Santiago Director I Ditto MsanZ@hotmail.com §82-0927 $82-0851
Directorate for 882-0851 882-2640
Special Operations .882-4151
Mr. Amante P. Salvador SPL OPNS offer V| Ditto
Ms. Vissia Marie Aldon Chief of Staff, Ditto
OOM
Ms. Ana Maria Apolonio | Planning Oper. V Ditto aprilapples@pacificnet.ph 857-0916 852-2640
Sys. Admin.
Mr. Mario F. Malacad Special OPN. Ditto 882-0851 382-0851
officer
Ms. Remy Arriesgado Faspo Staff Ditto 882-0864
Mr. William H. Chavez Planning Officer Ditto williehavez{@yahoo.coni §82-0864
Ms. Mana Corazon L. Actq. Division Ditto
Macasieb Chief
Ms. Josephini R. Sy Spl. Asst. Ditto
Ms. Luzviminda C. Murao { Spl. Opns Officer Ditto
AR (301) .Sr. Urban Adviser | Ditto Tanakalll3¥@aol.com 8582-0802 882-2625
PHVYOLCS (Philippine Ph.D Raymond S. Director CP. Garcia Avenue, SpE@p 926-2611 929-8366
Institute of Volcanology and | Punongbayan UP. Campus 426-1468
Seismology) Diliman, Quezon City
Ms. Maria Leonila Associate Scientist | Ditto @phivolcs.dost g 426-1468 927-1342
P.Bauytista 426-1479
Mr. Bartolome C. Bautista | Chief Science Ditto bartf@phivoles.dost.zoy 426-1468 927-1342
Research Specialist 426-1479
Ms. Myiene L.M. Chief SRS Ditto marbmez@phivoles dost. gov.ph 927-4524 926-3225
Villegas 426-1468
Mr. Norman M. Tungol Sr. SRS Ditto
Ms. Esmeralda L. SRSII Ditto

Banganan
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Ms. Jane T. Punongbayan | Science Research Ditto
Specialist
D.Sc Jessie A. Daligdig Associate Scientist | Ditto lessief@phivolcs zav. 426-1468to | 920-7058
Office of the 1479
Secretary
Ms. Glenda M. Besana Assoc. Scientist Ditto elen@phv ost.p 920-7058 920-7058
guibesanai@pacific.net.pli 426-1468 to
1479
Ms. Ma Lynn P. Sr. Science Res. Ditto
Melosantos Specialist
Mr. [shmael C. Narag Supervising Ditto ishma@phivolcs SOy, 929-9254 927-1342
Science Research 426-1468
Specialst
NEDA (National Economic | Ms, Vanessa Agnes F. Economic 4/F NEDA sa Pasig. vafdi ) oV 631-3759 631-2198
and Development Agency) Dimaano Development 12 Blessed Josemaria 631-0945t0 | 631-3748
Specialist 11 Ecriva Drive, Ortigas 0964
Public Investment Center, Pasig City
Staff
Mr. Geronimo S. Samoza | Infrastructure Staff
Ms. Dulce S. Marquez Infrastructure Staff
DOST (Department of Mr. Rogelio A. Panlasigui | Undersecretary for | Gen. Santos Ave., rap@agham.dost.gov.ph 837-2930 837-2930
Science and Technology) Research and Bictuan, Tagulg, 837-2943 837-2943
Development M.Mla.
CNDR (Corporate Network | Mr. Alberto A, Lim President Unit 19-F, Strata 100 | cndr@psdn.org.ph 634-5539 634.5538
for Disaster Response) Bldg., Emerald 634-5537
Avenue, Ortigas
Center, Pasig City
Department of National Ms. (Ret) Colonel Elma, Deputy Camp General Emilio @ndec.gov.p 912-2121 912-2424
Deffence Mnsa, Mha Administrator Aguinaido, Quezon 911-1406
City
Makati City Mr. Renote C. Mandrique | Chief of
Enforcement
Division
Ms. Annabelle S. Maniego | Chief of Building
Permission
Division

(]




Pateros City

Mr. Kmor C. Olimberic

Electrocal Engineer

Mr, Allan Viriuuo

Civil Defence

911-5061
Philippine National Red Mr. Rosauro Malibiran Programme The Philippine Nation | malibiran@redcross.org.ph 526-6227
Cross R.NL. Coordinator Area, Manila 2803
H 7 {5 fE RS 1 B CHEERE 2627 Roxas 551-5710 551-5783
Boulevard, Pasay
City
RIS —FMPAE Ditto
DPWH A NCA BIR Ditto
Ms. Linda Templo Director
Planning Office
Mr. Emmanuel P. Bureau of Design Port Area, Fort
Cuntapay Bonifaclo Drive,
Manila
Mr. Wilfredo S. Lopez Bureau of Design Port Area, Fort
Bonifaclo Drive,
Manila
JICA 74 EVEHLHR H 1B RIEE(HE) B 12F, Pacific Star eaki@jica.oren $93-3081 $16-4222
Bldg. Sen Gil J. Puyat
Ave. Ext. cor. Makati
Ave, Makati City
/IFRTEA B Ditto < shi kiyoto(@ji §93-3081 816-4222
kobavashi@jica.org.ph
Mr. Santos JUN N. Program Officer Ditto jung@iica.org.ph 893-3081 816-4222

Godomes, Jr.
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Pert Consult
International

Tel : 879-8267
Fax: 879-8251

e-mail : pert@iconn.com.ph
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TCGI Engineers

Tel : 840-4764
Fax: §15-2410

e-mail : info@tcgiengineers.com

—FHLVRHYTH ), MIELELETHD
HITERIFTH D, 1oy =192 OEWHIEMBEL VLR 5

DCCD Engineering
Corporation

Tel : 892-4586
Fax: 818-2142
e-mail : info@dccd.com
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Ground Test &

Tel:311-4161

RTRE - WEOEMEH

Construction Fax : 931-8268 AMIGGRIF. HERE - WEOLHEMELVWLELS
Corporation

SCHEMA consult, | Tel:631-1691 HBER LVRIY THY | Wik b RETH B,

Inc Fax : 632-0740 HIEELody) LTwvad, HlFhMERVWL 825

e-mail : schema@mml.sequel.net
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Certeza Surveying
& Aerophoto
Systems. Inc.

Executive Vice President
Mr. Reynaldo R.
Adorador

795 Edsa, Diliman, Quezon City
Tel: 632-928-1536 to 42

Fax: 632-924-2495

E-mail:
info(@certezasurveying.com
E-mail: adorador@skynet.net
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FF. Cruz & Co.,
Inc.

Director, Surveying &
Geomatics Division
Mr. Virgilio S. Santos

800 E. Delos Santos Ave. Quezon
City

Tel: 632-927-3324

Fax: 632-921-1223

E-mail: vssantos@info.com.ph
E-mail:

geomaticseifferuz.com.ph
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GEODESY
SERVICES, INC.4t

President,
Mr. Epifanio D. Lopez

G/Floor, Katipunan Bldg., 95 E.
Roadriguez Sr. Blvd. Quezon
City

Tel: 632-731-3485

Fax: 632-743-7266

E-mail:
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Certeza Surveying
& Aerophoto
Systems. Inc.

Executive Vice President
Mr. Reynaldo R.
Adorador

795 Edsa, Diliman, Quezon City
Tel: 632-928-1536 to 42

Fax: 632-924-2495

E-mail:
info@certezasurveying.com
E-mail: adorador@skynet.net
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FF. Cruz & Co,,
Inc.

Director, Surveying &
Geomatics Division
Mr. Virgilio S. Santos

800 E. Delos Santos Ave. Quezon
City

Tel: 632-927-3324

Fax: 632-921-1223

E-mail: vssantos@into.com.ph
E-mail: geomatics@ffruz.com.ph
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Proceedings for "International Workshap on The Integration of Data for Seismic Disaster Mitigation in Metro
Manila”, November 24-23, 2000, PHIVOLCS Auditorium, UP Campus, Dilliman Quezon City. Philippines
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Proceedings of the 4th Symposium on Environmental Conservation of Metro Manila, November 20-21, 2001,
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Disaster Prevention arid Mitigation in Metropolitan Manila Area, PHIVOLCS, March 1993
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The Marikina Valley Fault System: Active Faulting in Eastern Metra Manila, Jessie A. Daligdig, Raymundo S.
Punongbayan, Glenda M. Besana and Norman M. Tungol, PHIVOLCS Professional Paper 01, 1997, with the
fallowing printout of PHIVOLCS data 1) Valley
Fault System: Metro Manila and Vicinity 2) Map
showing the Suburban East Subdivision and the location of all trenches excavated in the area

3) Valley Fault System (VFS): Filinvest Il and vicinity 4)
Liquefaction Hazards in Metro Manila 5)
Surface Geology of Metro Manila and Adjacent Areas
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NDCC Project Terminal Report EARTHQUAKE RISK MITIGATION IN METRO MANILA, A Joint
Project of the Philippine Institute of Volcanology and Seismology (PHIVOLCS) and Association of
Structural Engineers of the Philippines (ASEP) From funding provided by the National Disaster
Coordinating Council (NDCC) (T iCIR X IX kBl lh o F7 7  TH 3)

1) Evaluation of Liquefaction Hazards in Metro Manila, Melosantos, M.L.P., Ranola. 1.5, and Balbuene, E. ¥
2) Surface Geology of Metro Manila and Adjacent Areas, M.C.B. Arpa, M.D. Panol, M.L. Martinez-
Villegas, R.U. Solidum and M.A.V. Bornas 3
Earthquake-Induced Landslide Hazards Assessment In Metro Manila, Philippines, Ronaldo A. Arboleda

4) Surface Rupturing Hazard Mapping Along The West Valley Fault, Metropolitan Manila, Philippines,
Jessie A. Daligdig and Glenda M. Besana

5) Social Vulnerability Assessment of Metro Manila, Insauriga, S. Tayag, Jean C. Reniva, P. Quiambao, R,
Saquilon, S. Ringor, A., De Guzman, L. Javier, Dindo and Viltar, A.

6) Probabilistic Estimation of Ground Motion Hazard in Metro Manila, Philippines: Preliminary Results,
Bartolome C. Bautista, Ma. Leonila P. Bautista, Ishmael C. Narag and Raymundo §. Punongbayan

7) Seismic Risk Evaluation of Lifelines in Metro Manila, Philippines, Maria Leonila P. Bauista, Bartolome
C. Baautista, Winchelle lan G. Sevilla, Jeffrey S. Perez, Joan C. Salcedo and Raymunda S. Punongbayan

8) A Deterministic Ground Motion Hazard Assessment of Metro Manila, Philippines, Bartolome C. Bautista,
Mz [ ennila P Rantiata Ravenndn & Pananchavan Tehmasl N Narao and Winchalle, Tan (3 Savilla
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Preliminary Estimation of Strang Ground Motion Amplification in Metrapolitan Manila, Janila R. Baul-
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Site Response Evalualion of Eastern Metro Manila Using Microtremor Observation, B.C. Bautista, Narag, [. C. SE— WA R
Bautista, M.L.P., Banganan, E.L., Punongbayan, B.J.T., Punsalan, B.S.. Lanuza, A.G., Punongbayan, R.S., =
8 [Masaki, K., Enomoto, T.. Tanzawa, Y., Watanabe, K, and Abeki, N. (19945 A RKMETF > ¥R v L)
Strong Motion Observation in Metro Manifa, Philippines, K. Kurita, H. Yamanaka, T. Ohmachi, K. Seo, Y.
Kinugasa, S. Midorikawa, T. Toshinawa, K. Fujimoto, N. Abeke, Raymundo S. Punonbayan, Delfin C. Garcia, JY¥— e EE JR
9 |Ishmael C, Narag, Janila R. Baul-Deocampo and Esmeralda L. Banganan, 12WCEE, 2000
Earthquake Disaster Countermeasures in the Philippines: A Country Report, Maria Leonila P, Bautista and . 52 1o
10 |Bartolome C. Bautista JE- S aki i’
Establishing Rapid Earthquake Damage Assessment System (REDAS) in the Philippines, Bartolome C.
Bautista and Maria Leonila P. Baurista, Asia-Oceania Symposium on Information Technology and Strategy for IJE— KT H R
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Four Large Earthquakes in the Past 1300 Years on a Fault in Metropalitan Manila, the Philippines, Alan R.
elson, Stephen F. Personius, Rolly E. Rimando, Raymundo S. Punongbayan, Norman Tungol, Hannah a¥— IR 45 JR
12 |Mirnbueno and Ariel Rasdas, USGS
Supplement containing data and interpretations for Multiple Large Earthquakes in the Past 1500 Years an a
Fault in Metropolitan Manila, the Philippines, Alan R. Nelson, Stephen E. Personius, Rolly E, Rimando, I~ HRA AR IR
13 _{Raymundo $. Punongbayan, Norman M. Tungol, Hannah M. Mirabueno and Ariel Rasdas, USGS
International Workshop o the Integration of Data for Seismic Disaster Mitigation in Metro Manila
1) Integration of Data for Seismic Disaster Mitigation in Metro Manila, Noria Abeki
2) Exploration of Deep Sedi y layers by Seismic Refraction Survey in Metro Manila, Philippines, Hitano
M., Yamanaka, H., Kurita, K., Seo, K., Maeda, N., Narag, 1.C., Garcia, D.C., Banganan, E.1, Marsuda, L., Ishii, — - W
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