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AIEZ Agro-Industrial Economic Zones

ASTM American Society for Testing and Materials

ATO Automatic Train Operation

ATP Automatic Train Protection

ATS Automatic Train supervision

BAU Business as usual

BOT Build Operate Transfer

BPO Business Process Outsourcing

CALABARZON Cavite, Laguna, Batangas, Rizal and Quezon

CCTV Close Circuit Television

Cl Creative Industries

CLUP Comprehensive Land Use Plan

CPDO City Planning and Development Office

DAO Department Administrative Order

DC Direct Current

DED Detailed Engineering Design

DENR Department of Environment and Natural Resources

DOF Department of FInance
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DOTr Department of Transportation
DPWH Department of Public Works and Highways
ECA Environmentally Critical Areas
ECC Environmental Compliance Certificate
EDSA Epifanio de los Santos Avenue
EGF Environmental Guarantee Fund
EGGAR Engineering Geological and Geohazard Assessment Report
EIA Environmental Impact Assessment
EIAMD Environmental Impact Assessment and Management Division
EIARC Environmental Impact Assessment Review Committee
EIS Environmental Impact Statement
EMB Environmental Management Bureau
EMF Environmental Monitoring Fund
ENRO Environment and Natural Resource Office
ERA Environmental Risk Assessment
ERP Emergency Response Plan
FCIE First Cavite Industrial Estate
FGD Focus Group Discussion
FS Feasibility Study
GHG Green House Gases
GOP Government of the Philippines
Ha Hectares
HOV High Occupancy Vehicles
HSHN High Standard Highway Network
HSSE Health, Safety, Security, and Environment
ICC Investment Coordination Committee
IEC Information, Education and Communication
IRA Internal Revenue Allotment
IT-BPM Information Technlogy-Business Process Management
IUCN International Union for the Conservation of Nature
JICA Japan International Cooperation Agency
Kil Key Informant Interview
LAN Local Area Network
LCD Liquid Crystal Display
LGBT Lesbian, Gay, Bisexual, and Transgender
LGU Local Government Unit
LLDA Laguna Lake Development Authority
LOS Level of Service
LPA Low Pressure Area
LPPCHEA Las Pifias-Parafiaque Critical Habitat and Ecotourism Area
LRMC Light Rail Manila Corporation
LRT Light Rail Transit
LRV Light Rail Vehicle
LSDF Luzon Spatial Development Framework
LTMP Local Traffic Management Plan
LWUA Local Waterworks and Utilities Administration
MCM Million Cubic Meters
MENRO Municipal Environment and Natural Resource Office
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MGB
MMDA
MMT
MMUTIS
MOA
MOO
MSEZ
MSME
MTP
NAAQGV
NAIA
NCR
NEDA
NHA
occ
0ocs
0GCC
oLS
0SG
OSHS
PAGASA
PAR
PAVI
PEISS
PEZA
PHIVOLCS
PNR
PPE
PPP
PUB
PUD
PUJ
PWD
RA
ROR
ROW
SAV
SPC
TIA
T™MO

Mines and Geosciences Bureau

Metro Manila Development Authority
Multi-partite Monitoring Team

Metro Manila Urban Transport Integrated Study
Memorandum of Agreement

Manual of Operations

Manufacturing Special Economic Zone

Micro- and Small and Medium Enterprise
Medical Tourism Park

National Ambient Air Quality Guidelines Values
Ninoy Aquino International Airport

National Capital Region

National Economic Development Authority
National Housing Authority

Operation and Control Center

Overhead Contact System

Office of the Government Corporate Counsel
Obstacle Limitation Surfaces

Office of the Solicitor General

Occupational Safety and Health Standards

Philippine Atmospheric, Geophysical, and Astronomical Services Administration

Philippine Area of Responsibility
Prime Asset Ventures, Inc.
Philippine EIS System

Philippine Economic Zone Authority

Philippine Institute of Volcanology and Seismology

Philippine National Railways
Personal Protective Equipment
Public-Private Partnership
Public Utility Bus

Planned Unit Development
Public Utility Jeepney
People with Disability
Republic Act

Reasonable Rate of Return
Right of Way

Standalone Validators
Special Purpose Company
Traffic Impact Assessment
Traffic Management Office
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1 EXECUTIVE SUMMARY

1.1 Project Fact Sheet PD Summary

The project fact sheet Project Description (PD) Summary is presented in Table 1-1 below.

Table 1-1. Project Fact Sheet PD Summary

Project Name

LRT Line-6A and Line-6B+C Project (“Project”)

Project
Location

LRT Line-6A: commencing from Niog Station in Bacoor City to Governors Station in Dasmarifias
City with 8 stations and approximate route length of 23.5 km. Alignment will traverse segments of
Molino Boulevard, privately-controlled properties and segments of Molino-Paliparan Road

LRT Line-6B: commencing from NAIA Terminal 1/Terminal 2 Station until San Nicolas Station in
Bacoor City with 10 stations and approximate route length of 16 km. Alignment will traverse
segments of Dr. A. Santos Avenue, A. Canaynay Avenue, CAA Road, Marcos Alvarez Ave., M.
Alvarez Extension and Alabang-Zapote Road and will pass through some privately-controlled
properties.

LRT Line-6C: commencing from Sucat Station until Lakefront Station with 6 stations and
approximate length of 7.7 km. Alignment will traverse Dr. A. Santos Avenue.

Alabang Zapote LRT Line with four stations and approximate length of 5 km from Marcos
Alvarez Station in Las Pifias City to Star Mall Station in Muntinlupa City. Alignment will traverse
Alabang-Zapote Road.

Geographic
Coordinates

The geographic coordinates of the LRT Line-6 stations are provided below.

Stations | Location Geographic Coordinates
LRT Line-6A °N Latitude °E Longitude
Niog Bacoor 14027 20.72" 120057’ 38.20”
Bacoor City Hall Bacoor 14026 08.16” 120058’ 07.60"
San Nicolas Bacoor 14024 33.97" 120058’ 35.74”
Daang Hari Bacoor 140923 04.10” 120058’ 48.28"
Alabang Bacoor 14022° 25.19" 120059 49.73"
San Pedro Dasmarifias 14021" 14.38" 120059’ 51.63"
La Salle Dasmarifias 14019 43.77" 120059’ 11.88"
GMA Dasmarifias 14018’ 42.36” 120059’ 19.18"
Governor’s Drive Dasmarifias 14017 18.63" 120059’ 18.50”
LRT Line-6B
Sucat Parafiaque 14029’ 05.45” 12059 35.35"
Canaynay Parafiaque 14028 44.33" 120058’ 52.84”
Naga Las Pifias 14027 39.23" 120059’ 40.98"
Alabang-Zapote Las Pifias 14026 46.58" 120059 38.42"
Marcos- Alvarez Las Pifias 14026’ 15.80” 120059 18.99"
Apollo Las Pifas 14025’ 40.70” 121000’ 09.49"
Queen’s Row Las Pifas 14025’ 19.65” 120059’ 48.47”
San Nicolas Bacoor 14024’ 33.97" 120058’ 35.74”
LRT Line-6C
Sucat Parafiaque 14029’ 05.45" 120059’ 35.35"
Canaynay Parafiaque 14028’ 44.33" 120058’ 52.84”
El Grande Parafiaque 14028’ 08.59” 121000 39.46”
San Antonio Parafiaque 14027 52.53" 121001’ 12.88"
St. James Parafiaque 14027 30.82" 121001’ 54.70”
Lake Front Muntinlupa 14027°10.31” 121002 55.03"
Alabang-Zapote LRT Line
Marcos Alvarez Las Plias 14026’ 15.80" 120059’ 18.99"
Town Center Las Pifias 14025’ 50.92" 121000’ 56.48"
Madrigal Muntinlupa 14025’ 33.74” 121001 41.74
Star Mall Muntinlupa 14025’ 02.97” 121002’ 42.84”
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Nature of New elevated railway system

Project The proposed Project is an Unsolicited Proposal for Public-Private Partnership (PPP) submitted
to the Philippine Government through the Department of Transportation (DOTr) on 13 January
2017 (Appendix 1). In a letter dated 23 July 2018, DOTr required Prime Asset Ventures, Inc.
(PAVI) to submit an ECC among other requirements to expedite the National Economic
Development Authority (NEDA) evaluation and approval of the project (Appendix 2). DOTr
subsequently issued the Original Proponent Status to PAVI on February 2019 (Appendix 3).

Project The policy objective for the proposed project is to pursue and achieve sustainable development

Rationale of the Cavite area and southern Metro Manila by providing convenient, affordable and safe
movement through a newly constructed mass transit system. The new railway line is expected to
catalyze economic growth and development through the generation of various business and job
opportunities along the railway corridor or railway alignment. The mass transit system is also
expected to help solve the traffic problems in the area.

Project The Project will consist of four interconnected railway lines, a total of 23 stations with three

Components common stations, a maintenance depot, signaling and communication system, fare collection
system, and traction electrification system.

Manpower At least 5,000 workers will be needed during the construction phase of the Project. During
project operation, about 700 to 1,200 personnel will be necessary to maintain and operate the
various railway segments of LRT 6.

Capital Cost The estimated project cost is Php72.2 billion.

Project Construction activities are estimated to be completed within 3.5 years for each railway line and

Duration will commence once government approvals and permits are secured by the project proponent.

Proponent Contact Details and Profile

Proponent's Prime Asset Ventures, Inc. (see Appendix 4 for Proponent Accountability Statement)
Name

Authorized Tony Tan

Representative

Contact Details

02.226.3552 local 1041
gecsmatt@yahoo.com

Proponent's UG/F Worldwide Corporate Center

Address Highway Hills, Shaw Boulevard, Mandaluyong City

Proponent PAVlis a 100% Filipino owned company that was incorporated on 18 August 2011 as an
Profile investment and holdings company with focus on building and development community

infrastructure. PAVI and its subsidiaries have invested in various industries including power and
water utilities, information technology, and telecommunications. Through the development and
management of different types of infrastructure, PAVI aims to ensure that lives in its partner
communities are made better and kept constantly connected. PAVI's Prime Water Infrastructure
Corp. has over 30 years industry experience by providing water and sewage management
solutions in over 124 cities and municipalities within the 16 regions of the Philippines. Solorex
Water Technologies, Inc. has over 25 years industry experience and is engaged in supplying
water filtration, sterilization and purification equipment. PAVI also has interests in power systems
infrastructure through Kratos Res, Inc., S Power Corporation and Powersource Group, and
information and communication through ePrime and Streamtech.

EIA Preparer Contact Details

EIA Preparer Seastems, Inc. (see Appendix 5 for EIA Preparer’s Accountability Statement)
Authorized Alvin F. Nacu

Representative | President

Address Room 314 Philippine Social Science Center

Commonwealth Avenue, Diliman, Quezon City

Contact Details

+63.917.840.7192
info@seastems.com; alvin.nacu@seastems.com
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1.2 Process Documentation of the conduct of the EIA
1.21 EIA Team

The Environmental Impact Assessment (EIA) Team consists of the following key specialists:

Table 1-2. List of EIA Team Members

Name of Specialist Assigned EIA Module EIA Preparer Number
Alvin Nacu EIA Team Leader IPCO - 068
Armie Jean Perez Physical Environment / EIA Integration IPCO - 071
Arriane C. Tabanao Geology 0001658!

Jose Alan Castillo, PhD Terrestrial Ecology -
Daniel Torres Terrestrial Wildlife -
Jethro Alden C. Hipe Meteorology/ Air and Noise Quality IPCO - 005
Ma. Theresa T. Agravante | Socio-economy / Public Participation IPCO - 151
Randolph Carreon Traffic -
Pedro Peralta, Jr. GIS/Mapping IPCO - 254

1.2.2 EIA Study Schedule and Area

The EIA study commenced with the pre-scoping activities conducted from 24 October to 04 December 2018 in the
five host cities (Parafiaque, Las Pifias, Muntinlupa, Bacoor and Dasmarifias) and 35 host barangays. The pre-
scoping activities included courtesy visits and information, education and communication (IEC) campaign with city
and barangay local government unit (LGU) officials, key informant interviews with LGU department heads and staff
(e.g. City Planning and Development Office (CPDO), City Traffic Management Office (TMO), City Engineering
Office, etc.), and focus group discussions with selected barangay and city officials.

The request for public scoping was submitted to the Department of Environment and Natural Resources
Environmental Management Bureau (DENR-EMB) after completion of the pre-scoping activities. The request for
scoping was submitted together with the following documents:

Letter request for public scoping addressed to DENR-EMB

Proof of conduct of IEC (documentation of IEC, FGD and Kills) (Appendix 6)
Initial perception survey results (Appendix 7)

Proposed list of invitees for public scoping (Appendix 8)

Draft invitation letter

Draft presentation material

Preparation for the public scoping was commenced after DENR approved the scoping schedule. Arrangements for
the scoping venue were finalized and the invitation letters from DENR were distributed to the identified project
stakeholders.

The city-level public scoping was held from 18 to 20 February 2019 in the five host cities of the LRT 6 project. A
public scoping report (Appendix 9) was prepared after the scoping activities and this was submitted to DENR EMB
together with the request for technical scoping. The technical scoping with EIA review committee members and
EIARC resource persons was held on 08 March 2019 at the Environmental Impact Assessment and Management
Division (EIAMD) Conference Room. The scoping checklist accomplished during the technical scoping is
presented in Appendix 10.

Data collection for the EIA study was conducted from 11 March to 29 April 2019 while report writing was done from
April to May 2019. Client review of the draft Environmental Impact Statement (EIS) was done on June 2019, after
which a copy was submitted to DENR EMB for procedural screening.

" Professional Registration Commission (PRC) ID No. as Registered Geologist
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1.2.3 EIA Methodology
The methods used in the EIA study are summarized in Table 1-3.

Table 1-3. Methodology used in the EIA Study

Baseline Data Requirements Approach/Methodology
Parameter (Annex 2-7A) Baseline Characterization Impact Assessment
Land Use and Description of existing land o Obtain land use maps and o Assess project impacts on land
Classification use/ zoning/classification comprehensive land use plans use and land values during the
Land use map including (CLUPs) from host LGUs construction and operation
location of Environmentally o Field observations during ride phases
Critical Areas (ECAs) and through and site visit of project o Estimate the waste generation
special land features alignment during the construction and
Devaluation of land values o Satellite imageries available from operation phases and determine
due to improper waste Google Earth possible locations of waste
disposal disposal areas
Geology/ Regional geology, o Obtain secondary data from Mines o Determine the possibility of
Geomorphology geomorphology, stratigraphy and Geosciences Bureau and occurrence of ground

and tectonic setting
Local geology
Geologic hazards

PHIVOLCS
o Collect secondary information from
published and unpublished sources
o Field observations during ride
through and site visits to project
alignment

subsidence, landslides or other
natural hazards as a result of
project construction

Determine the possibility of
occurrence of soil erosion and
runoff from borrow sites/quarries

Terrestrial Ecology

Flora and fauna species
inventory

Summary of endemicity/
conservation status
Summary of
abundance/frequency of
distribution

Site observation/transect
walk map

o Conduct field observations along
project alignment

o Key informant interviews

o Collect secondary information from
published and unpublished sources

o Determine conservation and
protection status of identified species
based on DENR and IUCN guidelines

Predict the project impacts on
protected areas, if any

¢ Estimate the extent of land
clearing activities during site
preparation and project
construction and determine how
this will affect biodiversity and
habitats

Hydrology/
Hydrogeology

Drainage systems

¢ Regional hydrogeology
e Streamflow

measurements/mean
monthly flow data

Flood peaks, volumes and
rating curves with storm
water flow estimates
Groundwater conditions

e Collect data from DPWH, LWUA and
other concerned offices/agencies

e Conduct flow measurements, if
necessary

Determine project impacts on
hydrologic conditions of natural
drainage channels and assess
the possibility of occurrence of
flooding and inundation resulting
from project activities

Assess project impacts on
sediment quality due to
wastewater generated during the
construction and operation
phases of the project

Determine project impacts on
groundwater flow due to
construction of tunnel and other
underground facilities

Water Quality

Physico-chemical and
bacteriological
characteristics of
groundwater and inland
surface waters
Sampling site map

o Collect grab surface water samples
from pre-identified sampling stations

o Store water samples in sterilized
sampling bottles provided by the
environmental laboratory

o Submit water samples for laboratory
analysis of identified parameters

e Collect secondary data on river/lake
water quality from concerned
agencies (DENR EMB, LLDA, etc.)

Predict impacts of construction
activities on surface water quality
with particular emphasis on
siltation and sedimentation
resulting from construction
activities and wastewater
disposal from the construction
camp

Predict impacts of project
operation on surface water
quality particularly on wastewater
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Baseline Data Requirements Approach/Methodology
Parameter (Annex 2-7A) Baseline Characterization Impact Assessment
o Compare results to DENR water discharges from the stations,
quality standard values substations and depot facilities
Meteorology/ ¢ Monthly average rainfall of e Obtain climate data (normal and e Estimate the CO2 emissions from
Climatology the area extremes), wind rose diagrams, construction equipment and
¢ Climatological normal and frequency of occurrence of tropical machinery and assess how this
extremes cyclones, and climate change will contribute to greenhouse gas
e Wind rose diagrams projections from PAGASA and other emissions
e Frequency of tropical data sources o Estimate possible increase or
cyclones decrease in CO2 emissions for
e Climate change projections both with and without the project
scenario
Air Quality e Ambient concentrations of e Collect ambient air samples from pre- | e Obtain data on typical dust and
TSP, SOx, NOx, PMio, etc. identified sampling stations gaseous emissions from
o Submit samples to third-party construction equipment and
environmental laboratory for analysis machinery from published and
of parameters unpublished sources
o Compare results to National Ambient | e Predict contribution of gaseous
Air Quality Guideline Values and dust emissions to ambient air
quality

Assess project impacts to air
quality during project operation

Noise ¢ Noise levels o Measure noise levels using handheld | e Obtain data on typical noise
noise level meter in identified emissions from construction
sampling stations equipment and machinery and

predict how these will affect the
neighboring communities during
the construction phase

o Obtain data on typical noise
emissions from train operations
and predict how this will affect
the surrounding communities
during the operation phase

People e Demography o Conduct literature survey of relevant | e Predict project impacts on the
¢ Settlement and population documents from the regional, host communities particularly to
distribution provincial, city/municipal and the vulnerable sectors (poor
e Population growth rate barangay LGUs including previous residents, children, women,
o Number of households and feasibility studies senior citizens, indigenous
household size by barangay | ® Conduct a quick demographic peoples, if any)
e Summary of demographic analysis of the project areas e Predict the economic impacts of
data per barangay to be o |dentify the dominant economic the project during the
directly affected focusing on activities and land ownership/land construction and operation
land area, population, access modes especially of phases
population density, main communities in the proposed project | e Predict the project impacts on
sources of income, gender sites and how they will be affected by utilities (water, power,
and age composition, the project communication) and determine
literacy, highest educational | e Gather relevant cultural and historical the possibility of competition for
attainment, and employment information on current inhabitants, these resources
status informal settlers, and indigenous o Predict the project impact on
¢ Household profile based on peoples, if any traffic conditions during the
results of socio- o Locate the project within the regional construction and operation
economic/perception survey (NCR and CALABARZON), city/ phases
municipality and barangay o Assess the project impacts on
development plans community dynamics, particularly
o |dentify project stakeholders the possibility of the disruption of
especially private property and communities, due to the
business owners, informal settlers, construction of infrastructure

poor communities, vulnerable sectors
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Baseline Data Requirements Approach/Methodology
Parameter (Annex 2-7A) Baseline Characterization Impact Assessment
(children, women, senior citizens, o Predict the project impacts on
PWDs, etc.) for possible relevant historical and cultural resources
inputs and insights towards the during the construction and
project operation phases
o Rapid scanning of land resource o Predict the possible project
utilization and resettlement impacts on public health and
management policies, projects and occupational health and safety
programs related to the project o Assess the possibility of
o Conduct barangay consultations and occurrence of traffic accidents
city/municipal level scoping meetings during the construction phase
Traffic o Transportation/traffic o Existing traffic condition on major o Traffic impact during project
situation roads along the project alignment construction

1.2.4 Public Participation
The following public participation activities were conducted for this EIA study.
Table 1-4. Public Participation Activities for the EIA of the LRT 6 Project.

Courtesy visits, key informant
interviews, focus group
discussions and IEC campaign

12 November
2018

Public Participation Activity Date Participant/s Par':igi::nt s
e Parafiaque City Hall — Office of the Mayor 16
o Barangay San Antonio, Parafiaque City
24 October e Barangay San Is.|drc.>,‘Parana(~1ue Clty.
2018 o Barangay San Dionisio, Parafiaque City
¢ Barangay Sto. Nino, Parafiaque City
e Barangay La Huerta, Parafiaque City
o Barangay BF Homes, Parafiaque City
25 QOctober o Parafiaque City Mayor Edwin Olivarez 2
2018 o Office of the City Administrator, Muntinlupa City
26 October o Dasmarifias City Mayor Elpidio Barzaga and City 2
2018 Administrator Aisa Sango
gg1l\éovember o Office of the City Administrator, Las Pifas City 1
Muntinlupa City Mayor Jaime Fresnedi 20

Muntinlupa CPDO Noel Cardona
Barangay Sucat, Mujntinlupa City
Barangay Alabang, Muntinlupa City
Barangay Ayala Alabang, Muntinlupa City
Barangay Cupang, Muntinlupa City

14 November
2018

Bacoor CPDO Engr. Jesus Francisco 10
Office of the Bacoor City Administrator
Bacoor Barangay Affairs Office
Barangay Talaba IV, Bacoor City
Barangay Molino Ill, Bacoor City

15 November
2019

Barangay Molino VI, Bacoor City 17
Bacoor City Traffic Management Department
Barangay Molino IV, Bacoor City

Barangay Niod Ill, Bacoor City

Barangay Molino I, Bacoor City

16 November
2019

Barangay San Nicolas Ill, Bacoor City 18
Barangay Bayanan, Bacoor City
Barangay Molino Il, Bacoor City
Barangay Ligas Ill, Bacoor City
Barangay San Nicolas II, Bacoor City
Barangay San Nicolas |, Bacoor City
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. N - - No. of
Public Participation Activity Date Participant/s Participants
e Barangay Ligas Il, Bacoor City
19 November | e Barangay Cupang, Muntinlupa City 1"
2018 o Barangay Alabang, Muntinlupa City
27 November | e Office of the City Administrator and City Planning and 3
2018 Development Office, Las Pifias City
o Dasmarifias City Mayor Elpidio Barzaga, City Administrator 12
Aisa Sango and City Assessor Engr. Mildred Laudato
28 November | e Barangay Salawag, Dasmarifias City
2018 o Barangay Paliparan Ill, Dasmarifias City
o Barangay Paliparan Il, Dasmarifias City
e Barangay Paliparan |, Dasmarifias City
o |EC presentation for Las Pinas City LGU and barangay 30
04 December officials
2018 o Barangay Paliparan I, Dasmarifias City
e Barangay Paliparan, Dasmarifias City
o City Planning and Development Officer 47
o Representatives from the City Engineering Office and City
18 February Traffic Management Ofﬁce
2019 o Representatives from six host barangays
Parafiaque . Represeqtatives from homeowners associations along
City project allgnment . S
o Representatives from medical and educational institutions
o Representatives from business sector
o EMB NCR representative
o LGU representatives from the Mayor's Office, 66
Sangguniang Panlungsod members, City Planning Office,
City Engineering Office, Barangay Affairs Office and Traffic
19 February Management Department
20_19 (9:00 - o Representatives from 9 out of 13 impact barangays
11:00AM) . . SR
Bacoor City . Representat!ves from medical and educat.|or.1al institutions
o Representatives from homeowners associations,
¢ Representatives from the business sector
o Representatives from transport groups
Public scoping ;g 1Fgebruary o LGU representatives (City Vice Mayor, Sangguniang 3
: ) Bayan members, City Traffic Management Bureau)
(1:30 - 3:30 . .
PM) . Representat!ves from three qut of four. |m.pact barangays
Dasmarifias o Representatives from educational institutions
City o Representatives from the business sector
o LGU representatives from the City Administrator, City 55
20 February Planning Office, some members of the city council, City
2019 Engineering Office and Traffic Management Bureau
(9:00 - o Representatives from seven out of eight host barangays
11:30AM) o Representatives from medical and educational institutions
Las Pifias City | o Representatives from the business sector
o Representatives from transport groups
o LGU representatives from the city council, City Planning 32
20 February Office, City Engineering Office, Traffic Management
2019 Department and Public Information Office
(1:30-3:30 o Representatives from one out of four impact barangays
PM) o Representatives from medical and educational institutions
Muntinlupa o Representatives from the business sector
City o Representatives from the Parafiaque and Muntinlupa City
Police Departments
E?gf;gtrﬁ?n?;z:&:nd key 581297 April o Project affected stakeholders along the project alignment 87
7
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Table 1-5 presents the summary of issues and concerns raised during the IEC activities while Table 1-6 presents
the analysis of stakeholder perception during the IEC activities. Table 1-7 presents the summary of issues and

concerns raised during the public scoping sessions.

Table 1-5. Summary of Issues and Concerns raised during the IEC Activities.

Issues and Concerns

Parafiaque

Muntinlupa

Las
Pinas

Bacoor

Dasmariias

Project Description

Project stage and completion date

4

4

Project alignment has sharp curves

No problem with project alignment since structure is
elevated and will be built on center island

AN

Why is project alignment off the road?

AN

Why does alignment not pass through Aguinaldo
Highway?

Exact location of project alignment

Constructing piers on road will decrease road width

Consider electricity posts on both sides of the road

Structure might collapse on houses

Consider other infrastructure and development
projects in the city

ANENANENEN

Air

Noise impact especially at night

\

People

Officials were already aware about the project

LGU welcomes the project

NANAN

NNEANAN

NN

Jeepney operators and drivers associations, business
establishments, subdivisions and affected schools
should be invited to the public scoping

Expansion of business opportunities is foreseen

Increased daytime foot traffic and business activity is
expected

Traffic impact during construction is expected

Project will ease traffic problem

Subsequent road widening will affect houses along the
road

ANRAA

ASRSAN

Avoid ROW acquisition on private properties

Will project contribute to barangay IRA?

Project will shorten travel time to Metro Manila

Rerouting will be necessary during construction

Access of residents will be hampered during
construction

Others

Project will improve transport system

v

v

Proper spoils management during construction

Project will augment needed road infrastructure

v

v

No major negative impact is foreseen

v

v

The consultant and proponent representatives were able to talk to a total of 127 stakeholder representatives mostly
from LGU offices of the five host cities and 35 host barangays during the IEC. Among the five host cities, all except
Muntinlupa were already aware about the project through information disseminated by the project proponent. All
host barangays in Parafiaque City were already aware about the project but the host barangays of other host cities
were not yet aware about the project alignment. All the representatives of the host cities and barangays welcome
the project and are eagerly awaiting project implementation to ease traffic congestion in their areas (Table 1-6).
Issues and concerns raised during the IEC are summarized in Table 1-7. Stakeholders foresee no major negative

impacts from the project.
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Table 1-6. Analysis of Stakeholder Perception during the IEC

Stakeholder No. of

Awareness about
the Project

Representative Respondents

=<
@
[

No

Source of
Information

Do you want project to
proceed?

=<
@
]

No

w

Parafiaque City LGU

Proponent

Barangay San Antonio

Mayor’s Office

Barangay San Isidro

Mayor’s Office

Barangay San Dionisio

Mayor’s Office

Barangay Sto. Nino

Mayor’s Office

Barangay La Huerta

Mayor’s Office

ASERSERSERSERSANAY

Barangay BF Homes

Mayor’s Office

Muntinlupa City LGU

Barangay Sucat

Barangay Alabang

Barangay Ayala Alabang

Barangay Cupang

SASRRR

Bacoor City LGU

Proponent

Barangay Talaba IV

Barangay Molino Il

Barangay Molino VI

Barangay Molino IV

Barangay Niog Ill

Barangay Molino |

Barangay San Nicolas Il

Barangay Bayanan

Barangay Molino Il

Barangay Ligas IlI

Barangay San Nicolas I

Barangay San Nicolas |

ASESESANENANANANANENENENEN

Barangay Ligas Il

WWWININININENINWOIAIN[OMO|WININ|A (N W(Ww|w

Las Pifias City LGU

Proponent

w
o

Host Barangays

<\

Dasmarifias City LGU

Proponent

Barangay Salawag

Barangay Paliparan Il

Barangay Paliparan |l

Barangay Paliparan |
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Table 1-7. Summary of Issues and Concerns Raised during the City Level Public Scoping Meetings

Issues and Concerns

Parafiaque

Bacoor | Dasmariias

Las Pinas

Muntinlupa

Project Description

Provision of technical documents/exact project alignment so
stakeholders can determine project impacts to their areas

v

v

v

v

Consideration of climate change in project design

Expected start of project construction and length of construction
period; simultaneous construction?

ANAN

Proper waste management during construction

Interconnection of LRT-6 with other railway projects

Acquisition of right of way in private properties

Timing of project implementation should consider other
infrastructure projects in the area

ANRYANAN

Aesthetic aspects of project

\

Conflict with other planned infrastructure projects and
coordination with concerned agencies
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Issues and Concerns

Parafiaque

Bacoor

Dasmariias

Las Pinas

Muntinlupa

Roads along project alignment are narrow; road widening should
be done to accommodate this project as well as other
infrastructure projects

v

v

v

Compatibility of project with Comprehensive Land Use Plan

Presence of station near Bacoor City Hall and accessibility of
stations to LRT users

Provision of public transportation terminal in selected or all LRT
stations

Project alignment on major roads and private properties

Construction of project on the shoreline rather than busy roads

Observation of proper road setback in anticipation of the project
and other road infrastructure projects

AN RN

Underground railway instead of overhead railway

Land

Seismic analysis to determine location of active faults

Water

Liquid waste management during construction

Disallow squatting on waterways traversed by the project to
avoid flooding and drainage concerns

Air

Project impacts on noise, vibration, air quality

People

Hampered access of residents and business establishments
during project construction and operation

Compensation of damage to public and private roads and public
infrastructures

Livelihood displacement

Mass transportation as solution to traffic problems but affected
stakeholders will have to bear with the inconvenience during
construction

Conduct survey to identify major traffic issues that should be
addressed during project construction

Submission of Traffic Impact Study and Traffic Management
Plan to LGU

Roads along project alignment are very busy and used by
several residents as well as schools and business
establishments

Regular information dissemination and consultation regarding
project timelines and schedules

Others

Relocation of informal settlers in existing roads that can be used
as alternate access of residents during construction phase

Construction of bridge over Laguna Lake to connect southern
and northern parts of Metro Manila bypassing EDSA, C-5 and
other busy roads

Technical impact of project such as on drainage, sewer lines,
vibration, noise, sound, magnetic intervention, etc.

Conduct IEC for each impact barangay to let everyone know
about the project

Creation and operation of MMT

Non-compensation of private property owners whose properties
were affected by road construction in Paliparan 1, 2 and 3

Discussion of issues raised during Public Scoping in Technical
Scoping

Project impact on private business development plans

Information sharing on LGU social media platform

JCASTENS, INC.
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1.3 EIA Summary

1.3.1  Summary of Alternatives

Siting

LRT Line 6 was originally intended as the Phase 2 of the LRT-1 South Extension from Niog Station in Bacoor City
to Governor's Drive Station in Dasmarifias City passing through Aguinaldo Highway. The proposed project which
consists of four separate alignments that will connect southern Metro Manila with Cavite Province as well as the
eastern and western sections of Parafiaque City and Muntinlupa City will provide an alternative connection
between the southern cities of Metro Manila and the northern cities of Cavite Province. LRT Line-6A which will
pass through Bacoor Boulevard, Molino-Paliparan Road and on privately controlled properties was chosen as the
alignment of the LRT-1 south extension since it will provide wider space for construction compared to the limited
space along Aguinaldo Highway which is further constrained by the presence of 69kV transmission lines that will
create an obstacle when using cranes during the erection of pre-fabricated I-girders.

The other project alignments which are located in the cities of Parafiaque, Las Pifias and Muntinlupa are
experiencing rapid development through the establishment of commercial centers and housing projects whose
residents commute to Metro Manila daily for work and other business. The rapid development in these areas have
resulted in traffic congestion along major road networks and this project is seen as one of the best transport
alternatives that can alleviate the traffic condition in these areas.

In terms of natural hazards, the project sites are susceptible to ground shaking along with the rest of the country
that is located within the Philippine mobile belt. The nearest seismic generator to the project site is the West Valley
Fault and PHIVOLCS has assessed the proposed LRT 6 stations to be safe from ground rupture. The eastern and
western sections of LRT Line-6C and the northern segment of LRT Line-6A were assessed to have moderate to
high susceptibility to liquefaction hazards while the western segment of LRT Line-6B+C and the northern segment
of LRT Line-6A are within the tsunami inundation zone.

In terms of right of way (ROW) issues, land acquisition is foreseen in certain sections of LRT Line-6B located within
Parafiaque and Las Pifas cities. The project proponent is expected to acquire affected properties according to
local and international guidelines on ROW acquisition for infrastructure projects.

Technology Selection

The horizontal and vertical alignments as well as the routes of the proposed project minimized land acquisition
issues and impacts along the routes. The project also aimed to reduce initial investment costs as well as operation
and maintenance costs; provide a fast, convenient, safe and comfortable service to users; and connectivity of the
project to other transport modes and railway lines.

To reduce initial investment costs, the LRT Line 6 alignments will be elevated except for sections within privately
controlled properties which will be on embankment. The use of ballasted track type will also help reduce initial
investment costs although the final selection will be done during the detailed engineering design stage.

The elevated structures will be designed to comply with the minimum vertical clearance requirement of DPWH and
will be consistent with the latest version of Philippine and international standards on infrastructure and
transportation development.

1.3.2 Summary of main impacts and residual effects after applying mitigation

The main impacts of the proposed project as well as the proposed mitigation/enhancement measures are
summarized in the matrix below. During the pre-construction and construction phases, the main project impacts
include ROW acquisition along the alignment of LRT Line-6B, noise and dust generation, and traffic congestion in
project segments where construction activities are taking place. During project operation, the project will help

JCASTENS, INC. 11
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alleviate the worsening traffic conditions in the host cities since it will provide an alternative transport option for
residents to and from Metro Manila.

Table 1-8. Summary of Key Environmental Impacts and Environmental Management Plan

Environmental
Component

Potential Impact

Mitigation/Enhancement Measures

Residual Impacts

Pre-Construction/Construction

Land use and

Change in existing land use along Final project alignment should be communicated to | None
project alignments host LGUs to ensure that the project will be

considered in the land use and zoning plans of host

cities.
Potential conflicts with other PAVI should coordinate with concerned agencies None

government and private infrastructure
projects

such as DPWH and the host LGUs

ROW acquisition will be necessary in
some sections of the project

Project design should aim to minimize ROW
acquisition and if is inevitable, ROW acquisition

This is a residual
project impact. Proper

classification alignment should be done according to existing local and compensation should
international guidelines on ROW acquisition. A be provided to
resettlement action plan should be prepared in affected residents and
consultation with project affected persons and host | business owners to
LGUs and concerned government agencies minimize this impact.
Project can affect visual aesthetics Installation of fence or screens to cover the None
and devaluation of land value can construction site will minimize negative visual
occur if construction sites are not impacts. Unnecessary equipment and other
managed properly materials should be removed from the site.
Project will be prone to seismic Proper engineering design in accordance with the The risk of seismic
hazards such as groundshaking, results of the geotechnical study and the hazards will remain
liquefaction and tsunami requirements of the National Building and with or without the
Structural Code of the Philippines; footings and project. This should be
Geology foundations must consider the peak acceleration addressed by proper
for worst case earthquake scenarios engineering design.
Change in subsurface/ underground Monitoring of changes in geological subsurface None
geomorphology including rock formations or soil/sand
characteristics and cracks that may have significant
implications on design and integrity of the structure
Soils Unprotected excavated soils can be Soils and construction wastes should be covered None
washed off during heavy rains appropriately; topsoil should be secured and stored
properly for later reuse during revegetation
Loss of habitat and habitat Green spaces should be maintained during the None
fragmentation due to vegetation construction phase. Vegetation clearing should be
removal along project alignment kept to a minimum and done only when necessary
Removal of vegetation cover can Plants that will be lost to clearing should be None
threaten the endemic plants in the salvaged by collecting seedlings and tending them
Terrestrial project sites in a nursery for use in revegetating the area
Ecology Road kills of terrestrial fauna can Implement road safety standards when using the This is a residual

occur during transport of construction
materials, personnel and machinery

access roads. Drivers and construction personnel
should be informed about policies and actions to
apply when dealing with injured terrestrial fauna

project impact.

Collection of terrestrial fauna by Personnel and workers should be informed that None
construction related personnel collection of wildlife is prohibited and will be subject
to penalties provided by the law
Silt laden surface runoff from active Silt control and silt protection measures such as silt | None
construction areas can drain into traps should be in place in active construction
nearby surface water bodies areas.
Water Quality Oil and grease contamination can QOil sumps should be installed in active construction | None

occur due to spills and leaks from
construction equipment and
machinery

areas to minimize discharge of oil spills and leaks
from construction equipment, machinery and
vehicles.

JCASTENS, INC.
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Environmental
Component

Potential Impact

Mitigation/Enhancement Measures

Residual Impacts

Air Quality and
Noise

Dust generation will be significant in
active construction areas

Dust suppression techniques will be applied such
as water application and speed restriction. Water
application should be done in 3.2 hr intervals and
speed restriction at active construction sites can
reduce fugitive dust generation. Trucks delivering
construction materials and stockpiles of
construction materials should be covered to
prevent fugitive dust from escaping.

None

Noise disturbance will be evident in
active construction areas

Use of mufflers and regular maintenance of
construction equipment, machinery and vehicles
can minimize sound levels in active construction
sites. Construction activities should be limited
during leisure hours, hours of sleep and anytime
when loud and continuous noises can affect certain
special activities

None

Limited displacement of residents and
businesses along the project
alignment

The proponent has a policy to limit ROW
acquisition to the minimum necessary level and to
abide by the ROW Acqusition Law (RA 10572) and
other pertinent laws

This is a residual
project impact.

Elevated infrastructure may cause
overcrowding and airshed space

Design adjustments should be done to ensure that
airshed space of neighboring entities is respected
and to prevent diminution of values and
opportunities of existing buildings specially in
narrow roads

This will be a residual
project impact in
alignments where
road right of way is
narrow.

People The proposed project will have a Proponent should have prior coordination with the None
huge potential for job creation and will | host LGUs to ensure that a certain percentage of
require the services of various types | the workforce from host areas will be employed
of professionals and workers during construction and operation
Traffic congestion will occur in active | Careful planning and implementation of rerouting None
construction areas schemes and traffic management including early
installation of traffic signages and multi media
announcements of construction schedules, road
closures and alternative routes
Operation
Land use and Commercial and residential Project alignment should be communicated to host | None
classification development will occur in LGUs so that the project can be incorporated in the
undeveloped areas near the local land use and development plans.
proposed LRT 6 stations
Revegetation of cleared out areas Planting materials should be bird-diversity related None
along the project alignment will such as anabiong, balete, sampalok and other
improve aesthetic value and enhance | native/endemic plants
its ecology
Introduction of invasive exotic species | Revegetation will be done with minimal use of None
T . for landscaping may negatively exotic plants; nursery raised seedlings collection
errestrial . TR o .
Ecology |mpggt local blodlvgr3|t¥ _ from the site will be u§ed instead _
Collision of terrestrial wildlife with Personnel should be informed about policies and None
railway components actions required to apply on injured terrestrial
fauna. All incidents should be reported to DENR.
Bird strike data should be assessed to determine
points of collision and areas of high collision
incidence
Air Quality and Noise will be generated during the e Increase distance between noise source and None

Noise

passage of trains and impact will be
significant in areas with sensitive
receptors such as schools and
hospitals

receiver

o Install noise barriers between noise source and
receiver to interrupt the path of the noise

¢ Incorporate noise criteria in specifications and
selection of equipment

JCASTENS, INC.
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Environmental

Potential Impact

Mitigation/Enhancement Measures

Residual Impacts

Component
Operation of the railway infrastructure | Regular and proper maintenance of railway project | None
will make social services such as to ensure constinuous and uninterrupted service to
housing facilities, health care and railway users.
educational opportunities more
accessible to host and neighboring
LGUs
Huge infrastructures and Provision of adequate lighting, clear signages, None
People electronically-run systems can pose functional security surveillance systems and
risks to public safety assignment of adequate number of security
personnel in entrance/exit points and in the
platforms
Operation of micro-businesses in the | Provision of space for micro-businesses should be | None
LRT stations can create jobs for local | incorporated in the design of the LRT 6 stations
residents
The project can boost tourism in the Proper and regular maintenance of the railway None

host cities

project will increase its positive impact to the users.

1.3.3 Risks and uncertainties relating to the findings and implications for decision making

The proposed project has very few residual impacts that are expected to persist even with the implementation of
recommended mitigating measures. These include the impacts to residents and business owners along the project
alignment whose properties will need to be acquired for the project's ROW as well as the potential overcrowding
and loss of airshed space in roads with narrow ROWSs. The proponent will aim to minimize and limit ROW
acquisition and if ROW acquisition is inevitable, affected properties will be acquired following local and international
guidelines on ROW acquisition. The proponent is expected to acquire affected properties using fair market values.

Seismic and other natural hazards are expected to persist with or without the project implementation. The existence
of these hazards, particularly liquefaction, ground shaking and tsunami should be considered in the project design.

JCASTENS, INC.
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2 PROJECT DESCRIPTION

21 Project Location and Area

The proposed Project will traverse the cities of Parafiaque, Las Pifias and Muntinlupa in southern Metro Manila
and the cities of Bacoor and Dasmarifias in Cavite Province. The location of the project alignments is shown in
Figure 2-1 and described in succeeding sections.
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Figure 2-1. Location map of LRT Line-6 A and Line-6 B+C (Modified LRT Line 6 FS, 2017)
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211 Location of LRT Line-6A

The LRT Line-6A alignment will traverse Molino Boulevard (officially named Bacoor Boulevard) and Molino Road
in Bacoor City and Paliparan Road in Dasmarifias City in a north-southeast direction. LRT Line-6A will commence
at Niog Station in Barangay Niog 3, Bacoor City and will traverse south-southwestward along Molino Boulevard.
The alignment will then turn east at Barangay Bayanan, and then south at Barangay San Nicolas, then west at
Barangay Molino 6 passing through privately-controlled properties. From Barangay Molino 2 where the San Nicolas
Station will be located, the LRT Line-6A alignment will head southward along Molino Road. Just before the Daang
Hari Station, the LRT Line-6A alignment will head east-southeast, passing through privately-controlled properties
located in Barangays Molino 3 and Molino 4 of Bacoor City and Barangay Salawag of Dasmarifias City. Daang
Hari, Alabang and San Pedro Stations will be located in these areas. From San Pedro Station, the LRT Line-6A
alignment will head southwest, then the alignment will follow the alignment of Paliparan Road until its intersection
with Governor’s Drive passing through Barangays Paliparan 3, Paliparan 2 and Paliparan 1 of Dasmarifias City.
LRT Line-6A will be elevated except for the sections between Daang Hari and San Pedro Stations within privately
controlled properties where the structure will be on embankment.

The project alignment will pass through 12 barangays of Bacoor City and four barangays of Dasmarinas City.
Table 2-1 lists the stations of LRT Line-6A and barangays traversed by the alignment.

Table 2-1. Barangay location of the LRT Line-6A Alignment.

City Impact Barangays
Bacoor City Talaba 4 Ligas 3 San Nicolas 3 Molino 3
Niog 3/Bayanan | San Nicolas 1 Molino 1/Burol Molino 4
Ligas 2 San Nicolas 2 Molino 2 Molino 6
Dasmarifias City | Salawag Paliparan 1 Paliparan 2 Paliparan 3
Stations Description Barangay Location
Niog Near corner of Molino Boulevard and Aguinaldo Highway Niog 3
Bacoor City Hall | General vicinity of Vista Mall North Bayanan
San Nicolas Along Molino Road before intersection with Molino Boulevard | Molino 2
Daang Hari General vicinity of Vista Mall Daang Hari Molino 4
Alabang Within private properties in Barangay Molino 4 Molino 4
San Pedro Within private properties in Barangay Salawag Salawag
La Salle Near boundary of Barangays Salawag and Paliparan Il Salawag
GMA Near boundary of Barangays Paliparan Ill and Paliparan || Paliparan 3
Governor's Drive | Near intersection of Paliparan Road and Governor's Drive Paliparan 1

21.2

Location of LRT Line-6B

The LRT Line-6B (Cavite Line) alignment will traverse Dr. Arcadio Santos Avenue and Angelina Canaynay Avenue
in Parafiaque City and CAA Road and Marcos Alvarez Avenue in Las Pifias City. It will commence at the NAIA
Terminal 1/Terminal 2 Station which will be a single-track commuter rail towards NAIA 1 from Sucat Station in
Parafiaque City. From Sucat Station, LRT Line-6B will traverse Dr. Arcadio Santos Avenue towards the southeast.
From Canaynay Station along Dr. Arcadio Santos Avenue, the alignment will turn right at Angelina Canaynay
Avenue and head towards the southwest. The alignment will then traverse Angelina Canaynay Avenue and will
turn southwest towards CAA Road. The alignment will then traverse CAA Road until it intersects Alabang-Zapote
Road, after which the alignment will turn southeast and traverse the Alabang-Zapote Road. The LRT Line-6B
alignment will turn southwest at Marcos Alvarez Avenue and will traverse this road until Marcos Alvarez Extension.
The alignment will then head west, passing through privately-controlled properties until it intersects LRT Line-6A
in the vicinity of Barangay Molino 6, Bacoor City. LRT Line-6B will be an elevated structure. The stations and
barangay location of LRT Line-6B are tabulated in Table 2-2.

JCASTENS, INC. 16



._:P)DP RIME ENVIRONMENTAL IMPACT STATEMENT

ASSET VENTURES, INC LRT Line 6-A and Line-6B+C Project

Table 2-2. Barangay location of the LRT Line-6B Alignment.

City Impact Barangays
Parafaque City Sto. Nifio La Huerta San Dionisio
Las Pifas City Manuyo Dos Pamplona Tres Talon Uno Talon Singko

Pulang Lupa Dos BF International Talon Dos
Bacoor City San Nicolas 3 Molino 6 Molino 2
Stations Description Barangay Location
NAIAT1/T2 Near NAIA Terminal 1 Sto. Nifio
Sucat Near SM Sucat San Dionisio
Canaynay Before intersection of Dr. A. Santos Ave. and A. Canaynay Ave. | San Dionisio
Naga Along CAA Road near intersection with Naga Road Pulang Lupa Dos/ BF
International

Alabang-Zapote Along CAA Road before intersection with Alabang-Zapote Road | Pamplona Tres
Marcos- Alvarez Alabang-Zapote Road near intersection with Marcos Alvarez Ave. | Talon Uno
Apollo Along Marcos Alvarez Ave. near intersection with Apollo Road Talon Uno
Queen’s Row Marcos Alvarez Ave. before intersection with San Gregorio Street | Talon Singko
San Nicolas Along Molino Road before intersection with Molino Boulevard Molino 2

2.1.3  Location of LRT Line-6C

The LRT Line-6C (Sucat Line) alignment will commence at Sucat Station in Barangay San Dionisio, Parafiaque City.
This will be a common station for LRT Line-6B and LRT Line-6C and will traverse Dr. Arcadio Santos Avenue in a west-
southwest direction towards Lake Front in Barangay Sucat, Muntinlupa City. LRT Line-6C will be an elevated structure
that will pass through four barangays of Parafiaque City and one barangay of Muntinlupa City. Table 2-3 shows the
barangay location of the alignment.

Table 2-3. Barangay location of the LRT Line-6C Alignment.

City Impact Barangays

Parafiaque City | San Dionisio San Isidro San Antonio BF Homes
Muntinlupa City | Sucat

Stations Description Barangay Location
Sucat General vicinity of SM Sucat San Dionisio
Canaynay Along Dr. A. Santos Ave. before intersection with A. Canaynay Ave. | San Dionisio
El Grande Along Dr. A. Santos Ave. before intersection with El Grande Ave. | San Isidro
San Antonio Along Dr. A. Santos Ave. before intersection with San Antonio Ave. | San Antonio
St. James General vicinity of SM BF Parafiaque San Antonio / BF Homes
Lake Front Along Meralco Road east of the Sucat Interchange Sucat

21.4  Location of Alabang-Zapote LRT Line

The Alabang-Zapote LRT Line will traverse Alabang-Zapote Road. It will commence from Marcos Alvarez Station of LRT
Line-6B and will head east until it terminates at the Star Mall Station along the Manila South Road located east of the
Alabang Viaduct. This alignment will be an elevated structure that will pass through barangays of Las Pifias City and
Muntinlupa City. Table 2-4 lists the barangays along the alignment of the Alabang-Zapote LRT Line.

Table 2-4. Barangay location of the Alabang-Zapote LRT Line.

City Impact Barangays

Las Pifias City | Talon Uno Almanza Uno
Muntinlupa City | Ayala Alabang Alabang Cupang

Stations Description Barangay Location
Marcos Alvarez | Alabang-Zapote Road near intersection with Marcos Alvarez Ave. | Talon Uno
Town Center General vicinity of SM Southmall Almanza Uno
Madrigal General vicinity of Madrigal Business Park Cupang/Ayala Alabang
Star Mall General vicinity of Star Mall Alabang Alabang
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21.5 Delineation of Primary and Secondary Impact Areas

The Project alignments will mostly pass through existing roads located in highly urban areas, except in sections
where the alignment will pass through privately controlled properties. The roads traversed by the project alignments
are lined by small, medium-sized and large commercial establishments as well as some institutional areas.

The primary or direct impact areas (DIA) of the Project has been designated as 100 m from the road centerline of
the existing roads traversed by the Project alignments. These roads are tabulated in Table 2-5. The primary impact
areas will include the commercial and institutional areas located along the roadsides as well as the adjoining
residential, commercial and open spaces.

Table 2-5. Roads traversed by the Project Alignments.

Project Alignment Road Name Typical Road Width (m)
LRT Line-6A Molino Boulevard 14-18
Molino Road 14-18
Molino Paliparan Road 14-18
LRT Line-6B Dr. A. Santos Avenue 32-33
A. Canaynay Avenue 14-18
CAA Road 14-18
Alabang Zapote Road 17-20
Marcos Alvarez Ave. 14
Marcos Alvarez Ave. Extension 11-13
LRT Line-6C Dr. A. Santos Avenue 32-33
Meralco Road 12
Alabang-Zapote LRT Line | Alabang Zapote Road 17-20

The DIA is expected to experience the following project impacts during the construction phase:

o Removal of vegetation cover and/or structures to make way for project facilities

e Increased noise and vibration levels due to noisy construction and pile driving activities

o Air quality impacts such as increased levels of dust and gaseous emissions

o Traffic congestion particularly in active construction areas

o Hindrance to property access and disturbance to economic activities near active construction sites

o Right of way acquisition of existing properties/structures that will be affected by the project alignment
e Impact to utilities and other public services

During the operation phase, the DIA is expected to experience the following project impacts:

o Possible noise and vibration impacts due to train operation

o Potential for further economic development of areas along the project alignment, particularly near the
proposed stations

o Faster travel time for train users

The secondary or indirect impact area (IlA) has been delineated as 500m from the road centerline of existing roads
traversed by the Project alignments. This will include the various land uses located within these areas, such as
residential, commercial and institutional land uses as well as undeveloped private properties that are presently
covered by grassland or similar land uses.

The 1A will experience limited project impacts during the construction phase. The most significant impact will be
the possible obstruction to the access to subdivisions and/or large institutions such as schools and hospitals.

During project operation, the IlA as well as the rest of the host citiies will have access to a faster mode of travel
from Cavite and Southern Metro Manila to the northern part of Metro Manila through the modal link with LRT Line-
1 Extension.

Figure 2-2 shows the location of the primary and secondary impact areas of the project alignments.
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Figure 2-2. Location of Primary and Secondary Impact Areas.

SEASTES, INC.

19



._:P)DP RIME ENVIRONMENTAL IMPACT STATEMENT

ASSET VENTURES, INC LRT Line 6-A and Line-6B+C Project

2.2 Project Rationale

Southern Metro Manila and Cavite Province are fast developing areas that host industrial and technology parks,
several large commercial establishments, as well as numerous residential subdivisions. Due to its proximity to
Metro Manila, the province of Cavite has become a primary destination for real estate investment. Consequently,
the population of Cavite province has been increasing through in-migration of Metro Manila employees who chose
to reside in the various subdivisions developed in the province. This trend is expected to continue in the coming
years as more residential subdivisions are being constructed in the province. Subsequently, more commercial
areas are being developed to cater to the needs of the increasing population. This has led to higher demand for
public transportation services as well as congestion of roads with the continuous increase in number of public and
private vehicles making daily trips between Metro Manila and Cavite Province.

The existing roads in Southern Metro Manila and Cavite are now congested and the traffic situation is expected to
worsen as population continues to grow. With the congested roads, people find it hard to predict travel time to their
intended destination. This translates to lost opportunities for the commuting public as well as loss in business
income.

The proposed Project aims to provide a new public transportation infrastructure from Metro Manila to Cavite
Province to serve the developing areas of Parafiaque, Las Pifias and Muntinlupa in Metro Manila and Bacoor and
Dasmarifias in Cavite Province. Residents from these areas commute to Metro Manila regularly for work and other
business.

The proposed Project further aims to extend the LRT Line-1 Extension alignment from the Niog Station in Bacoor
City down to Governor’s Drive in Dasmarinas City along Molino/Paliparan Road and adjacent areas.

The main project objectives are to provide a convenient and affordable mass transit system for Cavite Province
and adjacent cities and create business and employment opportunities for communities and business
establishments located within these areas.

The proposed project supports the Build, Build, Build Program of the Duterte Administration and is envisioned to
link to the existing urban rail transport systems in Metro Manila.

221  Metro Manila LRT Development Plans

Metro Manila has three existing urban rail transport systems that serve about 6% of total person trips in the
metropolis (Modified LRT 6 FS, 2017). These are:

o LRT Line 1 with 20 stations and route length of 20.7 km from Pasay City (Baclaran Station) to Caloocan
City (Monumento Station) and was later extended to Quezon City (Roosevelt Avenue Station) under the
LRT 1 North Extension Project;

o LRT Line 2 with 11 stations and route length of 13.8 km from Pasig City (Santolan Station) to Manila
(Recto Station); and

o MRT Line 3 with 13 stations and route length of 16.9 km from Quezon City (North Avenue Station) to
Pasay City (Taft Avenue Station).

LRT Line 1 is the first metro line of the Metro Manila Light Rail Transit System that started operating in 1984. It
runs in a generally north-south direction from Baclaran to Monumento following the Rizal Avenue-Taft Avenue
alignment and in an east-west direction from Monumento to North Avenue following the alignment of Epifanio de
los Santos Avenue (EDSA). The line links the cities of Quezon, Caloocan, Manila, Pasay and Parafiaque. It is
connected to LRT Line 2 through the Doroteo Jose Station and to MRT Line 3 at the EDSA Station. A future link
to MRT Line 3 is located at the North Avenue Station once this section is completed and becomes operational.
The line serves from 300,000 to 500,000 passengers daily and is presently operated via a concession agreement
with DOTT by the Light Rail Manila Corporation (LRMC), a joint venture of Metro Pacific Light Rail Corporation, AC
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Infrastructure Holdings Corporation, and Macquarie Infrastructure Holdings (Philippines) PTE Ltd. A plan to extend
the LRT Line 1 from Baclaran to Bacoor has been approved but construction has not started as of April 2019.

LRT Line 2 is a Metro Manila rapid transit line that runs in an east-west direction along Radial Road 6 (Legarda
Street-Magsaysay Boulevard-Aurora Boulevard-Marikina-Infanta Highway) and a portion of Circumferential Road
1 (Recto Avenue). The line is operated by the Light Rail Transit Authority, a public transport operator organized as
a government owned and controlled corporation under the Department of Transportation. The line started operation
in 2003 and serves close to 200,000 passengers daily. Total ridership of this line is significantly below its built
maximum capacity. Transfer to LRT Line 1 is possible at Doroteo Jose Station and to MRT Line 3 at Cubao Station.

MRT Line 3 is a Metro Manila rapid transit system that runs in an orbital north to south route following the alignment
of EDSA. The line started full operation in 2000 and is operated by the Metro Rail Transit Corporation, a private
company operating in partnership with the Department of Transportation under a Build-Lease-Transfer agreement.
MRT Line 3 serves close to 550,000 passengers daily and is the busiest among the three rapid transit lines of
Metro Manila.

A new urban rail line called MRT Line 7 is currently being constructed by SMC Mass Rail Transit 7 Incorporated
via PPP. This line will connect the North Avenue common station in Quezon City to San Jose del Monte City in
Bulacan Province. MRT Line 7 will be 23 km long and will have 14 stations traversing Quezon City and Caloocan
City in Metro Manila with the intermodal terminal station located in San Jose del Monte, Bulacan. The line aims to
decongest the Commonwealth Avenue area and shorten travel time for residents of Quezon City, Caloocan City
and neighboring areas.

A common station is now being constructed at the corner of North Avenue and EDSA to link LRT 1 North Extension
with MRT Line 3. MRT Line 7 will be connected to the LRT Line 1 and MRT Line 3 platforms through a second
level walkway.

The schematic diagram of the operational rail transport systems is presented in Figure 2-3 below.
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Figure 2-3. Schematic Diagram of Metro Manila Railway Systems (Source: Wikipedia).
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Aside from the three urban rapid transport systems in Metro Manila, the Philippine National Railways (PNR) has
been operating the PNR Metro South Commuter Line since 1970, a commuter rail running from Tutuban in the City
of Manila to Alabang in Muntinlupa City. The line runs in a north-south direction with 17 stations passing through
the cities of Manila, Makati, Taguig, Parafiaque and Muntinlupa. Passengers on this line can transfer to LRT Line
1 at Blumentritt Station, to LRT Line 2 at Santa Mesa Station, and to MRT Line 3 at EDSA Station. The Sucat and
Alabang Stations of PNR Metro South Commuter Line will be in the vicinity of the eastern endpoints of LRT Line-
6C and Alabang-Zapote LRT Lines, respectively.

2.2.2 Vehicular and Passenger Traffic Flows at the LRT 6 Corridor

Traffic surveys were conducted on March 2017 for the feasibility study of the Modified LRT 6 project to determine
the existing vehicular and passenger traffic flow along the proposed routes of LRT Line 6 along Aguinaldo Highway
and Molino Boulevard-Molino Paliparan Road. The traffic survey indicates that more vehicles pass through Molino
Road compared to Aguinaldo Highway particularly at the intersections of Molino Boulevard (officially named as
Bacoor Boulevard) with GSIS Road and Daang Hari (Table 2-6).

Table 2-6. Daily Vehicular Traffic Recorded during the March 2017 Traffic Survey (Modified LRT 6 FS, 2017)

Road Section (Aguinaldo Highway) | Northbound | Southbound | Total
Tirona Highway — Palico Daanan 16,317 20,618 | 36,935
Palico Daanan — Daang Hari 18,970 19,754 | 38,724
Aguinaldo — Governor’s Drive 15,232 20,215 | 35,447
Road Section (Molino Road) Northbound | Southbound | Total
GSIS Road - Molino Boulevard 20,047 20,021 | 40,068
Molino Boulevard — Daang Hari 24175 23,737 | 47,912
Molino-Paliparan — Governor’s Drive 15,950 12,748 | 28,698

Most of the vehicles recorded during the traffic survey in both Aguinaldo Highway and Molino Road are private
vehicles and motorcycles/tricycles constituting an average of 43% and 26%, respectively of recorded vehicles in
Aguinaldo Highway and 42% and 33%, respectively of recorded vehicles in Molino Road. Jeepneys represented
18% of recorded vehicles in Aguinaldo Highway and 15% of recorded vehicles in Molino Road. Public utility vans
(PUVs) represented 1% of a total number of vehicles recorded in Aguinaldo Highway and Molino Road. Buses
represented 6% of recorded vehicles in Aguinaldo Highway but less than 1% of recorded vehicles in Molino Road,
indicating the lack of a regular bus route on Molino Road. Trucks represented 6% on Aguinaldo Highway and 5%
on Molino Road. The average percentage composition of vehicles recorded during the March 2017 traffic survey
in Aguinaldo Highway and Molino Road is presented in Table 2-7.

Table 2-7. Average Percentage Composition of Vehicles Recorded during the Traffic Survey (Modified LRT 6 FS, 2017).

Road Section (Aguinaldo Highway) | PRV | PUJ | AUV | PUB | TRK | MC-TC
Tirona Highway — Palico Daanan 36 18 2 7 4 32
Palico Daanan - Daang Hari 45 15 1 6 6 26
Aguinaldo — Governor’s Drive 47 20 0 6 7 19
Average 43 18 1 6 6 26
Road Section (Molino Road)

GSIS Road - Molino Boulevard 51 13 2| 007 4 30
Molino Boulevard — Daang Hari 45 15 3| 0.06 3 35
Molino-Paliparan — Governor’s Drive 30 7 0] 013 5 57
Average 42 15 1 3 5 33

In terms of passenger traffic, more passengers were recorded in Aguinaldo Highway compared to Molino Road
indicating the higher number of public transportation modes available in this road (Table 2-8). The highest number
of passengers recorded along Aguinaldo Highway is at the intersection of Tirona Highway and Palico Daanan while
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the highest passenger traffic along Molino Road was recorded at the intersection of Molino Boulevard and Daang
Hari.

Table 2-8. Daily Passenger Traffic Recorded during the March 2017 Traffic Survey (Modified LRT 6 FS, 2017)

Road Section (Aguinaldo Highway) | Northbound | Southbound Total
Tirona Highway — Palico Daanan 100,429 77,638 | 178,067
Palico Daanan — Daang Hari 96,322 72,623 | 168,945
Aguinaldo — Governor's Drive 92,056 80,297 | 172,353
Road Section (Molino Road) Northbound | Southbound Total
GSIS Road - Molino Boulevard 45,324 52,162 | 97,486
Molino Boulevard — Daang Hari 57,633 50,569 | 108,202
Molino-Paliparan — Governor's Drive 13,394 17,625 | 31,019

2.2.3  Profile and Travel Patterns of Potential LRT-6 Riders

An interview with 598 public and private transport passengers along Aguinaldo Highway and Molino Road was
conducted on March 2017 (Modified LRT 6 FS, 2017). The survey indicated the following results:

e About 57% of the survey respondents use public transportation while the remaining 43% use private
vehicles

o 83.4% are gainfully employed as professionals or ordinary workers while 9.5% are students

e The average income of gainfully employed survey respondents is Php14,200 per month, which is higher
than the regional minimum wage

e About 45% of the daily trips are work-related

o The survey respondents spend an average of Php155 per one-way trip

o About 79% of the private vehicle users and 91.5% of public transport riders indicated a willingness to shift
to LRT 6 when this becomes operational

o The preferred fare has an average of Php23 per trip

2.3 Project Alternatives

2.3.1 Criteria used in determining options for facility siting, development design, and
resource utilization
2311  Siting

The LRT 6 project was originally intended as the Phase 2 of the LRT-1 South Extension from Niog Station to
Dasmarifias City passing through the Aguinaldo Highway. The proposed LRT Line-6A is the Phase 1 of the
Modified LRT 6 project and aims to lengthen the LRT-1 Extension from Niog Station to Governor’s Drive passing
through Bacoor Boulevard, Molino-Paliparan Road and on private lands located east of Molino Road. Phase 2 of
the Modified LRT Line-6A project will extend the railway system from Governor’s Drive to Tagaytay. The alternative
route alignment of LRT Line-6A that will pass through Molino-Paliparan Road instead of Aguinaldo Highway will
provide wider space for construction compared to the limited space along the Aguinaldo route due to the presence
of 69kV transmission lines that will create an obstacle when using cranes during the erection of prefabricated I-
girders. Relocation of the transmission lines will increase the construction cost thus the new alignment of LRT Line-
6A along Molino-Paliparan Road will reduce investment costs and shorten the construction period.

The Project will be located in Parafiaque, Las Pifias and Muntinlupa Cities in Metro Manila and Bacoor and
Dasmarifias Cities in Cavite Province. These areas are experiencing rapid development through the establishment
of industrial parks and commercial centers as well as housing subdivisions. Most of the residents of these housing
subdivisions commute to Metro Manila daily for work and other business.
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The fast development and rapid population increase in these areas led to traffic congestion in major road networks.
Southern Metro Manila is accessible through the Manila-Cavite Coastal Road and the South Luzon Expressway
while Cavite province is accessible through major roads including Aguinaldo Boulevard (Manila-Cavite Coastal
Road), South Luzon Expressway, Aguinaldo Highway, the Zapote-Las Pifias Road, Sta. Rosa-Tagaytay Road,
and the Alabang-Molino via Daang Hari Road. Public transportation from Metro Manila is provided by buses and
vans while in-city transportation is through jeepneys and tricycles.

2.3.1.1.1  Site Susceptibility to Natural Hazards

Metro Manila and Cavite Province along with the rest of the Philippine mobile belt are susceptible to seismic
hazards such as ground shaking. The nearest seismic generator to the project site is the West Valley Fault.
Movement of this fault, as well as other nearby seismic generators such as Manila Trench on the west and the
Philippine Fault on the east is expected to result to ground shaking in the project site. The northern portions of Las
Pifas, Parafiaque and Bacoor and the lakeshore areas of Muntinlupa have moderate susceptibility to ground
shaking hazards (Daligdig and Besana, 1993). The estimated peak ground acceleration for soft soils is 0.61 g,
0.39 g for medium soils, and 0.22 g for rock (Thenhaus, et al, 1990). The north-northwest segments of LRT Line-
6A (Niog Station) and northwest and southeast segments of Line-6B+C (Sucat Station and Lakeshore Station,
respectively) are located in areas underlain by soft to medium soils, thus higher peak ground acceleration is
expected in these areas. These areas are also susceptible to liquefaction hazards.

The northern and central portions of Parafiaque are susceptible to 2- to 10-year floods while the bay areas of Las
Pifas, Parafiaque, and Bacoor, as well as the lakeshore area of Muntinlupa, are susceptible to 50- to 100-year
floods.

The project sites are located in flat areas that are not susceptible to landslides. The coastal areas of Las Pifas,
Parafiaque and Bacoor are susceptible to storm surges.

Metro Manila has a high susceptibility to typhoons/tropical cyclones and experiences at least two cyclones per
year. The natural hazard susceptibility maps are presented in appropriate sections of the EIS (i.e., geology, climate,
and meteorology).

2.3.1.1.2  Right of Way Issues

Right of way (ROW) issues were initially identified in some segments of the project alignments. Construction of the
carriageway may encroach on some private properties particularly in areas with narrow road width.

Land acquisition is foreseen in areas along the LRT Line-6B+C alignment. Google Earth satellite images of these
sections are presented in Plate 2-1 while the list of project segments with ROW issues is presented in Table 2-9.
It can be gleaned from Table 2-9 that ROW issues are along the LRT Line-6B+C alignment in Parafiaque & Las
Pifias cities. Right of way in other project segments will be within privately controlled properties of the project
proponent and its affiliated companies.

Table 2-9. Project Segments with ROW Issues (Modified LRT 6 FS, 2018).

Location Station Location | Length |
Canaynay Station Sta. 101+250 110m
Liana’s Supermart Sta. 101+750 35m
Canaynay-Tronquiao Curve Sta. 103+250 60 m
Alabang Zapote Station Sta. 105+250 110 m
Corner M. Alvarez Curve Sta. 107+000 80 m
Apollo Station Sta. 108+000 110 m
Queen’s Row Station Sta. 109+000 110m
M. Alvarez Extension Curve-1 Sta. 109+250 80 m
M. Alvarez Extension Curve-2 Sta. 109+500 110 m
M. Alvarez Extension Curve-3 Sta. 110+000 50m

JCASTENS, INC. 24



___—D)P RIME ENVIRONMENTAL IMPACT STATEMENT

ASSET VENTURES, INC. LRT Line 6-A and Line-6B+C Project

Plate 2-1. Satellite images of LRT Line-6B+C segments with ROW issues.

Canaynay Station
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Queen’s Row Station
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M. Alvarez Extension Curve 3

Civil and Trackwork Design Guidelines

2.3.1.2 Technology Selection
2.3.1.21
231.21.1  Alignment Design

The design of the horizontal and vertical alignments of the Project follows these basic policies:

Select a