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LIST OF ABBREVIATIONS

Abbreviation

AAQ
AD
ADB
A&D
AFP
AIDS
APG
APS
APSI|
AR5
As
ATP
AWARE
BAFs
BCDA
BD
BFP-SRU
BMB
BOD
BRGY
BS
BSWM
BT

Ca
CADC
CADT
CALC
CALT
CARI
CARP
CBTC
CCA
CCC

CCTV
Cd
CDC
CDM
CE
CEMMAP
CENRO
CIA
CIAC
Cl
CLLEx
CLUP
CLUDP
CMR
CMVR
Cn
CNC

Explanation

Ambient Air Quality

Ancestral Domain

Asian Development Bank

Alienable and Disposable

Armed Forces of the Philippines

Acquired Immunodeficiency Syndrome
Angiosperm Phylogeny Group

Auxiliary Power Supply

Air Pollution Source Installation

IPPC’s Fifth Assessment Report

Arsenic

Automatic Train Protection

Airport Weather Advanced Readiness Toolkit
Bureau of Agriculture and Fisheries Standards
Bases Conversion Development Authority
Basic Design

Bureau of Fire Protection — Special Rescue Unit
Biodiversity Management Bureau
Biochemical Oxygen Demand

Barangay

British Standard

Bureau of Soils and Water Management
Battery

Calcium

Certificate of Ancestral Domain Claim
Certificate of Ancestral Domain Title
Certificate of Land Claims

Certificate of Ancestral Land Title
Contractor’s All Risk Insurance
Comprehensive Agrarian Reform Program
Communication Based Train Control

Climate Change Adaptation

Climate Change Commission

Closed-circuit Television

Cadmium

Clark Development Corporation

Clean Development Mechanism

Critically Endangered Species

Contractor’s Environmental Management Plan
City Environment and Natural Resources Office
Clark International Airport

Clark International Airport Corporation
Chloride

Central Luzon Link Expressway
Comprehensive Land Use Plan
Comprehensive Land Use and Development Plan
Compliance Monitoring Report

Compliance Monitoring and Validation Report
Cyanide

Certificate of Non-Coverage
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CNO
co
CP
CPDO
CPL
Cr
Cr'®
CR
CS
CSEZ
CTC
CwWD
DA
DAO
DAP
DAR
dB
dBA
DC
DD/ DED
dbh
DENR
DepEd
DIA
DILG
DMU
DO
DOH
DOST
DOTC
DOTr
DPWH
DRR
DSPEWPC

DSR
DSWD
DTI
ECA
ECC
ECP
EDSA
EF
EGF
EHS
EIA
EIAMD
EIS
EISR
E&M
EMB
EMC
EMF
EMI
EMoP

Certificate of No Overlap

Carbon Monoxide

Compressor

City Planning and Development Office
Central Plain of Luzon

Chromium

Chromium Hexavalent

Critically Endangered

Conservation Status

Clark Special Economic Zone

Centralized Train Control

Civil Works Division

Department of Agriculture

DENR Administrative Order

Development Academy of the Philippines
Department of Agrarian Reform

Decibel

A-weighted decibels

Direct Current

Detailed Design Stage / Detailed Engineering Design Stage
Diameter at Breast-Height

Department of Environment and Natural Resources
Department of Education

Direct Impact Area

Department of Interior and Local Government
Diesel Multiple Unit

Dissolved Oxygen

Department of Health

Department of Science and Technology
Department of Transportation and Communications
Department of Transportation
Department of Public Works and Highways
Disaster Risk Reduction

Department of Sustainability, Environment, Water and Population
Communities

Digital Space Radio

Department of Social Welfare and Development
Department of Trade and Industry
Environmentally Critical Area

Environmental Compliance Certificate
Environmentally Critical Project

Epifanio delos Santos Avenue

Emission Factor

Environmental Guarantee Fund
Environmental Health and Safety
Environmental Impact Assessment
Environmental Impact Assessment and Management Division
Environmental Impact Statement
Environmental Impact Statement Report
Electrical and Mechanical Systems
Environmental Management Bureau

Electro Magnetic Compatibility

Environmental Monitoring Fund

Electro Magnetic Interference

Environmental Monitoring Plan
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EMP
EMU
EN
ENRO
EO
EPRMP
ERA
ERP
ESD
ESRD
EQPL
FBI
FMEA
FMB
FPIC
FV
GAF
GCR
GDP
GHG
GPS
GRDA
GRM
GTI
GW
HCO,
HIV
HG
HSEC
Hz
IBA
IC
ICC
ICNIRP
IEA
IEC
IEE
IESAM
IFC
IGBT
A

IP

IPC
IPCC
IPRA
IRR
IRRI
ISF
IUCN
v
JICA
K
KBA
KW/H
LAeq

Environmental Management Plan

Electric Multiple Unit

Endangered Species

Environment and Natural Resources Officer
Executive Order

Environmental Performance Report and Management Plan
Environmental Risk Assessment
Emergency Response Plan

Engineering Support Division

Environment, Social and ROW Division
Environmental Quality Performance Level
Field Based Investigation

Failure Modes and Effects Analysis

Forest Management Bureau

Free, Prior and Informed Consent

Field Validation

Grievance Action Form

Greater Capital Region

Gross Domestic Product

Greenhouse Gas

Global Positioning System

General Residential Development Area
Grievance Redress Mechanism

Geosphere Technologies Inc.

Ground Water

Bicarbonate

Human Immunodeficiency Virus

Total Mercury

Health, Safety and Environment Committee
Hertz

Important Bird Area

Industrial, Commercial

Indigenous Cultural Communities
International Commission on Non-lonizing Radiation Protection
International Energy Agency

Information Education and Communication
Initial Environmental Examination

Institute of Environmental Science and Management
International Finance Corporation

Insulated Gate Bipolar Transistor

Indirect Impact Area

Indigenous Peoples

Indigenous Peoples Communities
Intergovernmental Panel on Climate Change
Indigenous Peoples Rights Act
Implementing Rules and Regulations
International Rice Research Institute
Informal Settler Families

International Union for Conservation of Nature
Importance Value

Japan International Cooperation Agency
Potassium

Key Biodiversity Area

Kilowatt per hour

Equivalent continuous sound pressure level
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LC
LCD
LED
LGU

LIAC
LLDA

LPA

LRT

LRTA
MBAS
MCLUPZO

MCRP
Mg
MGB
MH
MMDA
MMFR
MMSP
MMT
MMUTIS
MNTC
MOA
MPN
MRF
MRT
MSWMB
MT

Na
NAAQGV
NAMRIA
NBC
NBSAO
NCC
NCCA
NCCAP
NCIP
NCR
NECP
NFSCC
NGO
NHA
NHCP
NIPAS
NLEX
NLRC
NM
NMTT
NO,
NOs-N
NPCC
NSCR
NSRP
NTP
O3

Least Concern

Liquid Crystal Display

Light Emitting Diode

Local Government Unit

Local Inter-Agency Committee

Laguna Lake Development Authority

Low Pressure Area

Light Rail Transit

Light Rail Transit Authority

Methylene Blue Active Substances

Manila City Comprehensive Land Use Plan and Zoning
Ordinance

Malolos Clark Railway Project

Magnesium

Mines and Geosciences Bureau

Merchantable Height

Metro Manila Development Authority

Mount Makiling Forest Reserve

Metro Manila Subway Project

Multi-partite Monitoring Team

Metro Manila Urban Transportation Integrated Study
Manila North Tollways Corporation
Memorandum of Agreement

Most Probable Number

Materials Recovery Facility

Metro Rail Transit

Municipal Solid Waste Management Board
Metric Ton

Sodium

National Ambient Air Quality Guideline Values
National Mapping and Resource Information Authority
National Building Code

National Biodiversity Strategy and Action Plan
New Clark City

National Commission for Culture and the Arts
National Climate Change Action Plan

National Commission of Indigenous Peoples
National Capital Region

Non-Environmentally Critical Project

National Framework Strategy on Climate Change
Non-Government Organization

National Housing Authority

National Historical Commission of the Philippines
National Integrated Protected Areas System
North Luzon Expressway

North Luzon Railways Corporation

National Museum
Navotas-Malabon-Tenejeros-Tullahan River
Nitrogen Dioxide

Nitrate

National Pollution Control Commission

North South Commuter Railway Project

North South Railway Project — South Line (Commuter)
Notice to Proceed

Ozone
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OCC
OCD
ODA
0&G
OSH
oTS
OowWs

PA

PAF
PAGASA

PAP
PAR
PAST
PAWB
Pb

PC
PCSD
PD
PDR
PEISS
PEMAPS

PENRO
PEPRMP

PET
PH
pH

PHIVOLCS

PHP

PM
PMO

PNP

PNR

PNS

PNSC
PNSDW
PO,-P
PO
POP
PPCC
PPE
PRI
PSCCA
PT
PTAC
PUD
PWU
Qh
QVP
RA

RAP

REG
RF

Operation Control Center

Office of Civil Defense

Overseas Development Assistance

Oil and Grease

Occupational Safety and Health

Other Threatened Species

Other Wildlife Species

Philippine Army

Project Affected Families

Philippine Atmospheric Geophysical and Astronomical Services
Administration

Project Affected Persons

Philippine Area of Responsibility

Paleontological Statistical Software

Protected Areas and Wildlife Bureau

Lead

Pre-cast

Project Control Support Division

Presidential Decree

Project Description Report

Philippine Environmental Impact Statement System
Project Environmental Monitoring and Audit Prioritization
Scheme

Provincial Environment and Natural Resources Office
Programmatic Environmental Performance Report and
Management Plan

Polyethylene Terephthalate

Public Hearing

Potential of Hydrogen

Philippine Institute of Volcanology and Seismology
Philippine Peso

Particulate Matter (in microns)

Project Management Office

Philippine National Police

Philippine National Railways

Philippine National Standard

Philippine National Structural Code

Philippine National Standard for Drinking Water
Phosphate

People Organizations

Persistent Organic Pollutant

Philippine Plant Conservation Committee

Personal Protective Equipment

Philippine Railway Institute

Philippine Strategy in Climate Change Adaption
Pantograph

Pilotage Trading and Construction

Planned Unit Development

Philippines Women’s University

Recent deposits

Quaternary Volcanic Pyroclastic

Republic Act

Resettlement Action Plan

Region

Rainfall
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RHU
RIC
RIE

ROW
RPM
RS
RSD
SAFDZ
SB
SCPW
SCTEX
SDP
SEMS
sIC
SLEX
SMR
SNC
SO,
SO,
SPS
SPT
SRTM
STOA
STP
STPP
swW
SWMP
TBM
TC
TCLP
TCU
TD
TDS
TESDA
TH
™S
TOR
TS
TSP
TSS
TY
UNDP
UNESCO
usD
USDA
USEPA
USGS
VL
VU
VVVF
WACS
WB
WBCP
WBCSD
WFP

Rural Health Unit

RAP Implementation Committee

Residential, Institutional, Educational

Right-of-Way

Revised Procedural Manual

Residency Status

Rolling Stock Division

Strategic Agriculture and Fisheries Development Zone
Sangguniang Bayan

Society for the Conservation of Philippine Wetlands Inc.
Subic-Clark-Tarlac Expressway

Social Development Plan

Social and Environmental Management Systems
Semi-conductor

South Luzon Expressway

Self-Monitoring Report

Philippines Second National Communication on Climate Change
Sulfur Dioxide

Sulfate

Safeguard Policy Statement

Standard Penetration Test

Shuttle Radar Topography Mission

Supplemental Toll Operating Agreement

Sewage Treatment Plant

Sucat Thermal Power Plant

Surface Water

Solid Waste Management Plan

Tunnel Boring Machine

Trailer Car

Toxicity Leaching Procedure

Total Color Unit

Tropical Depression

Total Dissolved Solids

Technical Education and Skills Development Authority
Total Height

Train Management System

Terms of Reference

Tropical Storm

Total Suspended Particulates

Total Suspended Solids

Typhoon

United Nations Development Program

United Nations Educational, Scientific and Cultural Organization
United States Dollar

United States Department of Agriculture

United States Environmental Protection Agency
United States Geological Survey

Vibration Level

Vulnerable Species

Variable Voltage and Variable Frequency

Waste Analysis Characterization Study

World Bank

Wild Bird Club of the Philippines

World Business Council for Sustainable Development
Work and Financial Plan
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WHO World Health Organization

WQG Water Quality Guidelines
WRI World Resources Institute
WSS Water Sampling Site
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EXECUTIVE SUMMARY

1. This Executive Summary provides a general overview of the proposed PNR South
Commuter (North South Railway Project (NSRP) — South Line (Commuter)) Project and its
purpose and need; briefly describes the Project’s Environmental Impact Assessment (EIA)
Process; summarizes the major impacts for key resources and aspects associated with the proposed
activities and corresponding preventive, mitigating and compensatory measures; and lists key
consultation and coordination activities to include issues and concerns that emerged.

A. PROJECT FACT SHEET

Project Name

PNR South Commuter (North South Railway Project (NSRP) — South Line (Commuter))

Project Location

Cities traversed by the alignment: Station location:

City of Manila Blumentritt Station Alabang Station
City of Makati Espafia Station Muntinlupa Station
City of Taguig Sta. Mesa Station San Pedro Station
City of Parafiaque Paco Station Pacita Station
City of Muntinlupa Buendia Station Bifian Station

City of San Pedro EDSA Station Sta. Rosa Station
City of Bifian Nichols Station Cabuyao Station
City of Sta. Rosa FTI Station Gulod Station
City of Cabuyao Bicutan Station Mamatid Station
City of Calamba Sucat Station Calamba Station
Depot location: Banlic, Calamba, Laguna

Objective To expand the existing mass transport system connecting Metro Manila and adjacent areas
Project Type At-grade and Upgrade Railway System
Line: Length: 56.5 km, Width: 30 m
Project Area Station: 20 stations, Length: 180-220 m, Width: 60 m
Depot: Approximately 78 hectares
Project Capacity Two hundred (200) commuter trains having a capacity 2,200 passengers/train (seating +

standing)

Major Components of the Project

The components of the Project are: (1) Main Railway Line, (2) Stations, (3) Maintenance Depot,
(4) E & M System and (5) Rolling Stock

Manpower
Project Phase Civil E&M Rolling Stock | Total
Pre-construction 100 60 40 200
Construction 11,000 1,500 500 13,000
Operation 1,550 1400

Project/Investment Cost

PhP196.231 Billion

Project Duration

The project is targeted to be operational by the 4t quarter of 2023 or approximately a period of
five (5) years for pre-construction and construction activities

Profile of the Proponent

Name of Proponent

Department of Transportation

Proponent's Address DOTr Head Office, Pinatubo Street corner Osmefia Street,
Clark Freeport Zone, Angeles City, Pampanga

Authorized Signatory/ Atty. Timothy John R. Batan

Representative Undersecretary for Railways

Contact Details

Telephone No: (02)790-8300

Profile of the Preparer

EIA Preparer

GEOSPHERE Technologies, Inc.

Consultant's Address

19D Eisenhower Tower, Eisenhower St., Greenhills, San Juan, Metro Manila

Contact Person

Engr. Ledicia T. Dela Cruz
Managing Director

Contact Details

Landline: (+632) 724-5665; 724-5667
Fax Number: (+632) 723-4250
Email Address: gti0722@geospheretech.com
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B. LEGAL AND INSTITUTIONAL FRAMEWORK ON
ENVIRONMENTAL IMPACT ASSESSMENT

2. Any private or public projects or activities which are likely to have foreseen adverse
effects on the natural and social environment are subject to the Philippine Environmental Impact

Statement System (PEISS). The list of laws and guidelines related to PEISS are shown in Table
ES-1.

Table ES-1 Important Laws and Manuals of PEISS

Laws and Regulations of Environmental Impact Assessment (EIA)

e  Presidential Decree No. 1152 (1977): Philippines’ Environmental Code. Comprehensive environmental management with
mitigation measures were addressed and concept of the environmental impact assessment was introduced for the first
time.

e  Presidential Decree No. 1586 (1978): PEISS was established to conduct EIA study for the environmentally critical projects
and the projects in the environmentally critical areas.

e  Presidential Proclamation No. 2146 (1981) and No. 803 (1996): Proclaiming Environmentally Critical Areas and types of
projects as Environmentally Critical Projects and within the scope of PEISS establish under PD No. 1586.

o  DENR Administrative Order No. 30 Series of 2003 (DAO 03-30): Providing the implementing rules and regulations for the
Philippine Environmental Impact Statement (EIS) System of PD No. 1586.

e DENR Administrative Order No. 2017-15:Guidelines on Public Participation under the Philippine Environment Impact
Statement System

EMB Memorandum Circular 2007-002: Revised Procedural Manual for DAO 03-30

e  DENR Memorandum Circular 2010-14: Standardization of Requirement and Enhancement of Public Participation in the
Streamlined Implementation of the PEISS

e  EMB Memorandum Circular 2010-002: Clarification to DENR Memorandum Circular No. 2010-14 and Other EIS System
Policy Issuances

e  EMB Memorandum Circular 2010-004: Guideline for Use of Screening and Environmentally Critical Area (ECA) Mapping
Systems

e  EMB Memorandum Circular 2011-005: Incorporating Disaster Risk Reduction (DRR) and Climate Change Adaptation
(CCA) concerns in the PEISS

e EMB Memorandum Circular 2014-005: Guidelines of Coverage Screening and Standardized Requirement under the
PEISS amending relevant portions of EMB MC 2007-002

Responsible Government Authorities

e  DENR - government entity responsible for the environmental administration

o DENR-EMB - responsible for the issuance of decision making documents such ECC and Certificate of Non-Coverage
(CNC) for PEISS

Environmental Impact Assessment System of JICA and ADB

e JICA Guidelines for Social and Environmental Considerations (April 2010) -

e  ADB Safeguard Policy Statement (July 2009) — governs environment and social safeguards of ADB operations

Environmental Impact Assessment System in the Philippines

e  The Philippine EIA Process has six (6) sequential stages: 1) Screening, 2) Scoping, 3) EIA Study and Report Preparation,
4) EIA Review and Evaluation, 5) Decision Making, and 6) Post ECC Monitoring, Validation and Evaluation/Audit stage.

Environmental Standards

e  Presidential Decree 1152, otherwise known as the “Philippine Environment Code (1977)": Recognizes the establishment of
specific environment management policies and prescribing environmental quality standards

e Ambient Air Quality
o  Philippine Standards:
—  DENR Administrative Order (DAO) No. 2000-81: Implementing Rules and Regulations of RA No. 8749
which establishes the National Ambient Air Quality Standards for suspended particulate matters (TSP,
PM10), sulphur dioxide (SO2), nitrogen dioxide (NOz), carbon monoxide (CO), ozone (Os) and lead (Pb)
—  DAO No. 2013-13: Establishes the provisional national ambient air quality guideline values for PM2.5
o International Standards:
—  World Health Organization Air Quality Guidelines for PM, O3, NO2and SO2 (2005)

e  Surface Quality
o  Philippine Standards:
—  DENR Administrative Order (DAO) No. 2016-08
o International Standards:
—  Environmental water quality standards for protecting human health, Japan DENR Administrative Order
(DAO) No. 2016-08

e  Effluent Quality
o  Philippine Standards:
—  DENR Administrative Order (DAO) No. 2016-08
o International Standards:
— IFC Indicative Guideline Values for Treated Sanitary Sewage Discharges (2007)DENR Administrative
Order (DAQ) No. 2016-08
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—  Japan National Effluent Standards (2015)

e  Groundwater Quality

o  Philippine Standards:
—  DENR Administrative Order (DAO) No. 2016-08
—  Department of Health (DOH) Administrative Order (DAO) No. 2017-0010
o International Standards:
— _ WHO Guidelines for Drinking-Water Quality (2011)
e Noise
o  Philippine Standards:
—  National Pollution Control Commission (NPCC), Section 78, Table 1
—  NPCC Memorandum Circular No. 1980-002
o International Standards:
— _ Guidelines for Community Noise, World Health Organization (WHO), 1999.
e  Vibration
—  British standards BS 5228-2:2009
e Soil Fertility
o  Philippine Standards:
—  Bureau of Soils and Water Management Soil Fertility Rating
o International Standards:

—  Dutch Target and Intervention Values (2000)

Soil Contamination

—  Dutch Target and Intervention Values (2000)
—  US EPA Regional Screening Levels (0.1)

Other Environmental Laws and Regulations Concerning the Project

e International treaties, agreements and related documents

(¢]

Biodiversity

—  Convention on Biological Diversity, 1992

—  Convention on International Trade in Endangered Species of Wild Fauna and Flora, 1973

—  Convention on Wetlands of International Importance, 1971

—  Convention on the conservation of Migratory Species of Wild Animals, 1983

—  Cartagena Protocol on Biosafety, 2000 (to the Convention on Biological Diversity)

—  Nagoya Protocol on Access to Genetic Resources & the Fair & Equitable Sharing of Benefits Arising from
their Utilization-Supplementary Agreement to the Convention of Biological Diversity

Climate Change

—  Montreal Protocol on Substances that Deplete the Ozone Layer, 1987

—  Vienna Convention for the Protection of the Ozone Layer, 1985

—  London Amendment (to the Montreal Protocol), 1990

—  United Nations Framework Convention on Climate Change, 1994

—  Kyoto Protocol to the United Nations Convention on Climate Change 1998

—  Paris Agreement Adopted in the 21st Session of the Conference of Parties to the United Nations
Framework Convention on Climate Change, 2015

—  United Nations Convention to Combat Desertification, 1994

Pollution

—  Basel Convention on the Control of Transboundary Movements of Hazardous wastes and their Disposal,
1992

—  Stockholm Convention on Persistent Organic Pollutants 2001

—  Rotterdam Convention on the Prior Informed Consent Procedure for Certain Hazardous Chemical and
Pesticides in International Trade, 2004Montreal Protocol on Substances that Deplete the Ozone Layer,
1987

Historical/Cultural Heritage

—  UNESCO Convention Concerning the Protection of the World Cultural and National Heritage, 1972

Forestry

— International Tropical Timber Agree, 1994

Social

—  Convention on the Elimination of all Forms of Discrimination against Women, 1979

— International Convention on the Elimination of all forms of racial discrimination 1965

— International Covenant on Civil and Political Rights 1976

— International Covenant on Economic, Social and Cultural Rights 1976

—  Convention against Torture and Other Cruel, Inhuman or Degrading Treatment or Punishment 1987

—  Convention on the Rights of the Child 1990

— International Convention on the Protection of the Rights of all migrant Workers and members of their
families, 1996

— International convention for protection of all persons from enforced Disappearance 2010

—  Convention on the Rights of Persons with Disabilities 2008
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e  National Strategy and Plan relevant to Environment and Social Consideration

o  Biodiversity
—  Philippines: National Biodiversity Strategy and Action Plan (NBSAQ) 1997
—  Philippine Biodiversity Conservation Priorities, 2002
— A National Wetland Action Plan for Philippines 2011-2016
—  Philippine Plant Conservation Strategy and Action Plan 2003

o  Climate Change
—  Second National Communication Plan on Climate Change
—  Philippine Energy Plan 2009- 2030
—  Philippine Strategy on Climate Change Adaptation 2010-2022
—  National Framework strategy on Climate change 2010 - 2022
— National Climate Change Action Plan, DILG Convention on the Elimination of all Forms of Discrimination

against Women, 1979

o  Pollution
—  Philippine Development Plan 2017-2022
—  Philippine Environmental Partnership Program
—  Government Poverty Reduction Programs and Plans
—  Philippine Plan for Gender responsive Development Plan 1995-2025
— National Plan of Action for Children 1991
—  22-point platform and policy Pronouncements on Labor and employment 2010

—  Second National Communication Plan on Climate Change

—  Philippine Energy Plan 2009- 2030

—  Philippine Strategy on Climate Change Adaptation 2010-2022

—  National Framework strategy on Climate change 2010 - 2022

—  National Climate Change Action Plan, DILG Convention on the Elimination of all Forms of Discrimination
against Women, 1979

e  Otherrelated Laws and Regulations
o  Biodiversity
—  Republic Act (RA) No.7586 (1992), National Integrated Protected Areas System (NIPAS) Act
—  RANo. 9147 (2001), Wildlife Resources Conservation and Protection Act
—  Executive Order (EO) No. 247, Prescribing Guidelines and Establishing a Regulatory Framework for the
Prospecting of Biological and Genetic resources, there by-products and derivatives for Scientific
Purposes and for other Purposes
—  DENR Administrative Order (DAQO) No. 2004-15 Establishing the List of Terrestrial Threatened Species
and their Categories and the List of other Wildlife species pursuant to RA 9147 otherwise known as the
Wildlife Resources and Conservation Act of 2001
— DAO 2007-24, Establishing the National List of Threatened Plants and their categories and the List of
other Wildlife Species
o  Climate Change and Disaster Risk Reduction
— RA9729 (2009), Climate Change Act
—  Climate Change Commission (CCC) AO No. 2010-01, IRR of RA 9729
—  EO No. 174, Institutionalizing Philippine Greenhouse Gas Inventory Management and Reporting System
— RA10121(2010), Philippine Disaster Risk and Management Act
— RA10174 (2012), People’s Survival Fund
—  EMB Memorandum Circular (MC) 2011-005, EIA Technical Guidelines Incorporating Disaster Risk
Reduction (DRR) and Climate Change Adaptation (CCA) concerns
o  Pollution Control (Water)
—  PD No. 1067 (1976), Water Code
— RA9275 (2004), Clean Water Act
—  DAO No. 2005-10, IRR of the Clean Water Act
o  Pollution Control (Waste)
— RANo. 6969 (1990), Toxic Substances, Hazardous and Nuclear Wastes Control Act
—  PD No. 856, Sanitation Code
—  DAO 2006-10, Guidelines on the Categorized Final Disposal Facilities
—  DAO 2006-09, General Guidelines on the Closure and Rehabilitation of Open Dumpsites and Controlled
Disposal Facilities
—  DAO 2013-22, IRR of RA 6969
— RA9003, Ecological Solid Waste Management Act
—  DAO 1994-28, Interim Guidelines for the Importation of Recyclable Materials containing Hazardous
Substances
—  DAO 1997-28, Amending Annex A of DAO 1994-28
— DAO 2001-34, IRR of RA 9003
o Forestry
—  Presidential Decree (PD) No. 705 (1975), Forestry Reform Code

iv
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—  PD 953 (1976), Requiring the planting of trees in certain places and penalizing the unauthorized cutting,
destruction, damaging and injury of certain trees, plants, and vegetation

— EONo. 193 s. 2015, Expanding the Coverage of the National Greening Program (NGP)

o Historical/ Cultural Heritage

— RA No. 10066 (2009), Providing for the Protection and Conservation of the National Cultural Heritage,
Strengthening the National Commission for Culture and Arts (NCCA) and its Affiliated Cultural Agencies
and for Other Purposes

— RA No. 10086 (2010), Strengthening Peoples' Nationalism through Philippine History by changing the
nomenclature of the National Historical Institute into the National Historical Commission of the Philippines
(NHCP), Strengthening its powers and functions, and for other purposes

e  Permits to be Obtained for the Project Operation
o NHCP Endorsement on Historical Structures (Old PNR structures)
Tree Cutting permit
Wastewater Discharge Permit
LLDA Clearance for Development Projects
Permit To Operate for Power Generator Sets (APSI)
ECC for Construction Work Areas/Batching Plants
Quarry Permit
Permit for structures over water bodies

O O O O O O O

C. PROCESS DOCUMENTATION

EIA Team

3. The EIA Study was conducted by a multidisciplinary team of specialists and consultants
of the GEOSPHERE Technologies, Inc. (GTI) who have strong background in environmental
assessments. The composition of the EIA Team is presented in Table ES-1.

Table ES-1 EIA Study Team Composition

Environmental Aspect/Task Team Member EMB Registry No.
Team Lead Ledicia T. dela Cruz IPCO-287

Peer Review Noelina B. Miran -

EIS Report Integration Pearly Grace E. Resano IPCO-115
Geology and Hydrology Reynar Rollan IPCO-294

Soils and Land Use Marmelou Popes -

Terrestrial Flora Enrico Replan IPCO-176
Terrestrial Fauna Judeline Dimalibot -

Water Quality Vanderleaf Capalungan -

Freshwater Ecology Ma. Vivian Camacho IPCO-213
Meteorology, Air Quality and Noise Reynaldo S. Tejada IPCO-036

Air Quality and Noise Rogey A. Miedes -

Vibration Survey and Assessment Emmanuel G. Ramos IPCO-117
Environmental and Social Safeguard (Socio-Cultural and Gender) Felixberto Roquia, Jr. IPCO-028

4. From the DOTr’s side, the project management was spearheaded by Engr. Cristina

Quinalayo, DOTr Environmental and Social Considerations Officer. The accountability statement
of the proponent and the preparer is presented Annex ES — 1.

EIA Schedule

5. The EIA Study was conducted for a period of approximately six (6) months commencing
from the conduct of Project Briefing for the EIA concerned personnel of the EMB to Information,
Education, and Communication (IEC) activities. Technical Scoping was conducted with the EMB
and EIA Review Committee (EIARC) members on February 9, 2018 and based on the agreed
scope of work, the collection of primary data was conducted. Data collected were processed,
analyzed and evaluated for impact assessment and formulation of Impact/Environmental
Management Plan (EMP) and Environmental Monitoring Plan (EMoP). The data and information
were written into an EISR and the final version of the EISR will be submitted to the EMB-Central
Office for ECC application. The major activities undertaken to complete the EIA were listed in
Table ES-2.
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Table ES-2 EIA Study Schedule

Activity Date
IEC Activities With details presented in Table ES-4
January 18, 2018, 1:00PM (Makati City)
Public Scoping January 19, 2018, 1:00PM (Calamba City)
January 24, 2018, 1:00PM (Taguig City)
Technical Scoping February 9, 2018
Primary and Secondary Data Gathering
Land Use January-February 2018 — Desktop Review
Geology and Geological Hazards February 15, 2018 — Site Investigation
Pedology January 23, - February 22, 2018 - Site Investigation and collection of soil
samples
Terrestrial Ecology February 9-24, 2018
Hydrology/Hydrogeology February 15, 2018 — Site Investigation
Water Quality February 12-15, 2018 - Field survey and collection of water samples
Freshwater Ecology February 8-9, 2018 — Field survey and collection of samples
Air Quality and Noise January 18 — February 22, 2018 — Ambient Air Quality and Noise Sampling
Vibration February 12-20, 2018
Socio-economic, Health and Perception Survey | February 6 - 28, 2018
Impact and Risk Evaluation March 2018
Formulation of Impact/Environmental | April 2018
Management Plan (EMP) and Environmental
Monitoring Plan (EMoP)
Preparation of Draft EIS January 2018 — May 2018
Submission of Draft EIS to EMB May 2018
Public Consultation June 2018

EIA Study Area

6. The EIA study area for the proposed NSRP covers ten (10) cities, namely, Cities of
Manila, Makati, Taguig, Parafiaque and Muntinlupa in National Capital Region (NCR); and Cities
of San Pedro, Bifian, Sta. Rosa, Cabuyao and Calamba in Laguna Province, CALABARZON
(Region IV-A).

EIA Methodologies

7. The EIA for the Project conforms to the Revised Procedural Manual for DAO 2003-30
and DAO 2017-15 in the conduct of the following activities, to wit: (i) IEC and Scoping, (ii)
collection of primary and secondary data, (iii) identification/prediction/assessment of
environmental impacts, (iv) formulation of EMP and the (v) development of EMoP. The baseline
information are mainly primary and secondary data which were obtained from the local
government units (LGUSs) and other government agencies. Data collected were based from the
approved EIA Scoping and Screening Form (Annex ES-2), which was finalized during the
Technical Scoping Meeting conducted at the Environmental Management Bureau of the
Department of Environmental and Natural Resources (EMB-DENR) Central Office, DENR
Compound, Visayas Avenue, Diliman, Quezon City on February 9, 2018. Table ES-3 shows the
pertinent data, sources, and methodology used for the proposed NSRP.

Table ES-3 The EIA Methodology

Environmental
Components

Methodology and Approach on Baseline Survey

Methodology on Impact Assessment

LAND

Land Use and
Classification

* Review of Comprehensive Land Use Plan (CLUP) of
Cities of Manila, Makati, Taguig, Parafiaque and
Muntinlupa in Metro Manila and Cities of San Pedro,
Bifian, Sta. Rosa, Cabuyao and Calamba in the Province
of Laguna

» Assessment of the compatibility of the proposed
NSRP vis-a-vis approved land use plan and zoning
classification.

Geology

* Conduct of field surveys

* Review of available reports, geologic literature and
information from Mines and Geosciences Bureau (MGB),
Philippine Institute of Volcanology and Seismology
(PHIVOLCS), Philippine Atmospheric, Geophysical and

» Assessment of construction and operation impacts
based on the construction and operation activities of
the proposed NSRP, and the susceptibility of the
project area to natural hazards.
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Environmental
Components

Methodology and Approach on Baseline Survey

Methodology on Impact Assessment

Astronomical Services (PAGASA), National Mapping and
Resource Information Authority (NAMRIA) and Proponent

Pedology

Review of existing literature and maps of the project
alignment.
Conduct of field surveys and collection of soil samples

* Assessment of impacts based on the construction
and operation activities of the proposed NSRP to the
existing environment.

Terrestrial
Ecology

Conduct field surveys at the proposed Project alignment.

* Assessment of impacts based on the construction
and operation activities of the proposed NSRP to the
existing ecosystem

WATER

Hydrology

Review of CLUP of host LGUs
Conduct of field surveys

Assessment of impacts based on the construction
and operation activities of the proposed NSRP to the
existing environment and the susceptibility of the
project area to flooding.

Water Quality

Collection of groundwater and surface water samples for
analysis of physical, chemical, microbiological, micro-
nutrient and heavy metal analyses at Mach Union
Laboratory, Inc. in Las Pifias City. Levels of DO, salinity,
conductivity, TDS and Temperature were measured on-
site.

Assessment of groundwater quality and freshwater quality
using the Philippine National Standards for Drinking Water
of 2007 (PNSDW, 2017) and DAO 2016-08 (Water Quality
Guidelines and General Effluent Standards of 2016),
respectively.

Assessment of impacts based on the construction
and operation activities of the proposed NSRP to the
existing environment.

Freshwater
Ecology Ecology

Characterization of trophic composition at 13 sampling
stations in the rivers and creeks along the alignment. The
phytoplankton samples were collected using 10p-mesh
plankton net and placed in clear plastic bottles preserved
with Lugol's solution. The zooplankton samples, on the
other hand, were collected using a 40u-mesh net and
placed in plastic bottles preserved with 7-10% formalin.
Benthic organisms were collected from the sediments and
strained using various mesh size sieves and preserved
using alcohol.

Assessment of impacts based on the construction
and operation activities of the proposed NSRP to the
existing ecosystem.

AR

Meteorology and
Climatology

Collection and review of existing literature and maps of the
project area from PAGASA Science Garden Complex,
Quezon City and NAS UPLB, Los Bafios, Laguna

Assessment of impacts based on the construction
and operation activities.

Calculation of GHG emissions using emission factor-
based estimation method prescribed in  The
Greenhouse Gas Protocol, A Corporate Accounting
and Reporting Standard, Revised Edition, World
Business Council for Sustainable Development
(WBCSD) and the World Resources Institute (WRI),
2006 Intergovernmental Panel on Climate Change
(IPCC) Guidelines for National GHG Inventories and
2014 IPCC Assessment Report.

Projection of monthly average temperature and
rainfall and frequency of extreme events under
medium range emission scenario using the data from
PAGASA Climate Change in the Philippines, 2011

Air Quality and

Conduct of ambient air quality monitoring at the eight (8)

Assessment of construction impacts on noise using

Nolse Level established sampling stations to measure the Carbon }-rl]:n dpggg;ftégp Er:\c/)i?s:]n?:r\mltzllofrﬁgaclg At\zgeszﬁggtlcgi
Monoxide (CO), Ozone (03), Nitrogen Dioxide (NOz), Roads (2007)
Sulfur Dioxide (SOz), Total Suspended Particulates (TSP), | Assessment (;f operation impacts on noise using the
Particulate Matter of less country presents than 10 um prediction model by Japanese Formula discussed in
(PM1o), Particulate Matter of less than 2.5 um (PM2s)and the “Proposal of a Prediction Model for Noise of
Lead (Pb) concentration in the project area and its vicinity. Conventional Railway, Noise Control Engineering
* Conduct of Noise level measurement during morning, 20(3), 1996, Institute é)f Noise Control Engineering
daytime, evening, and night time using Extech Noise Data Japaﬁ" an d’ “EIA report for Osaka Outer Ring fo?
Logger at the fifteen (15) established sampling stations. East-Osaka Urban Rapid Transit 1999 Osaka
* Noise prediction for construction and operation activities Prefecture” P ' '
Vibration * Conduct of vibration measurement during morning, | ¢ Assessment of construction impacts on vibration

daytime, evening, and night time using Vibron
Seismometer which is a seismic data recorder connected
to geophones at the fifteen (15) established sampling

in the
Impact

using the predicton model developed
Technical Handbook for Environmental
Assessment of Roads (2007).
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Egg':;‘nrzz?;al Methodology and Approach on Baseline Survey Methodology on Impact Assessment
stations  Assessment of operation impacts on vibration using
the actual vibration measurements of similar project
with the same train structure and operation (i.e. East-
Osaka Urban Rapid Transit)
PEOPLE

Socioeconomic
and Public Health

* Conduct of IEC for the City LGUs

* Conduct of Public Scoping

» Conduct of Socio-economic, Public Health and Perception
Survey at host barangays

* Review of the CLUP and Socio-economic Profile of host
cities and municipality

* Review of available secondary data, relevant studies and
other information from Philippine Statistics Authority
(PSA).

* Gathering and review of relevant primary data critical to
the study;

* Collected and evaluated recent trends of secondary data
on health and injury profile from the City Health Office
(CHO) for possible relationship to health impacts
associated with the train operation.

* Literature review on the potential impacts and risks of the
railway on health of people living in surrounding
communities, to confirm established relationships between
hazards of railway and health risks and effect to people.

* Review of CLUP of the host LGUs in the preparation of
the Indicative SDP, and IEC Framework.

 Assessment of impacts based on the results of IEC,
Public Scoping, FGD, survey of PAFs and
construction and operation activities of the proposed
NSRP.

Public Participation Activities

8. An extensive and comprehensive IEC campaign about the Project and the EIS System was
conducted to ensure a meaningful and active participation of well-informed stakeholders — affected
residents, host communities, LGUSs, relevant agencies, the EMB and the local DENR in the EIA

process.

IEC and Initial Perception Survey

0. The IEC Sessions presented in Table ES-4 were conducted to provide updated
information about the proposed Project and encourage the concerned stakeholders to participate in
the EIA Study.

Table ES-4 IEC Conducted for the EIA Study of the Proposed Project

. . o Number of
Date and Time Venue Main Participants Participants
December 13. 2017 Prqvincial Government Extension | Representative from Fhe Office of the Governor Male: 2
10:00AM ’ ’ Office, Calamba City PUDHO Representative Female 0
) Total: 2
Office of the City Administrator, | Muntinlupa City LGUs (UPAO Representative, CPDO | Male: 2
December 18, 2017, Conference  Room, Muntinlupa | Representative, City Engineering Representative, | Female
10:00AM City Records and Assets Representative, Representatives | Total: 9
of Barangays)
December 18. 2017 Manila  City Engineer‘sl Offige Manilq City LQU§ (Represgntative§ from the Office of | Male: 5
2-00PM ’ ' Conference Room, Manila City | the City Administrator, City Engineer's Office and | Female: 8
) Hall DEPW) Total: 13
The Workshop Room, 3rd Floor, | San Pedro City LGU Representatives Male: 20
December 19, 2017, Los Bafios Municipal Hall Santa Rosa City LGU Representatives Female: 4
10:00AM Vice Mayor of Cabuyao City Total: 24
Los Barfios LGU Representatives
Conference Room, Parafiaque | Parafiaque City LGU Representatives (City Planning, | Male: 3
December 20, 2017, City Hall UMADO, City Assessor, City ENRO, City Engineering | Female: 6
10:00AM and LHDO) Total: 9
Proponent - DOTr
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Date and Time Venue Main Participants Nun!b'e o)
Participants
JICA Design Team
Ecosys Representative
Bifian City Hall Parafiaque City LGU Representatives (City Mayor, | Male: 3
De.cember 22,2017, City Councilor, City ENRO and CPIO) Female: 6
10:00AM i
Total: 9
zD%c(;)e;n'aer 22,2017, Makati City LGUs Makati City Administrator’s Office Representatives Total: 8
December 22, 2017, Calamba City Representative of Calamba City LGU ll\:/lale: I1 .
10:00AM emale: 0
Total: 1
December 27, 2017, Makati City Hall Makati City Administrator's Office Representatives ll\:/lale: |4. 1
2:00 PM emate:
Total: 5
iell\;uary 10, 2018, 10:00 Taguig City LGUs City Hall, Taguig City Total:: 15
10. The initial Perception Survey was conducted after the IEC in Manila City, Makati City,

Taguig City, Parafiaque City, Muntinlupa City, San Pedro City, Bifian City, Sta. Rosa City,
Cabuyao City and Calamba City. Survey questionnaires were distributed to the participants after
the IEC sessions. The survey covers the demographic characteristics, source of income, livelihood,
health and sanitation, education, employment, their knowledge and attitude towards the proposed
Project. The result of the survey showed that majority (80 of the 92) respondents were in favor of
the project.

Public Scoping

11. The Public Scoping for the NSRP of the DOTr from Solis, Manila to Calamba, Laguna
was conducted in three (3) cluster areas on January 18, 19 & 24, 2018 which details are presented
in Table ES-5. The Public Scoping was facilitated by the representatives from the EIA Division of
the EMB - Central Office to provide information about the Project and to collect site-specific
issues, concerns, and inputs to the EIA Study.

Table ES-5. Schedule, Venue and Participants of the Public Scoping

Date and Time Venue Main Participants ;::tailc?pt:n(:;
January 18, 2018; | Barangay = Carmona | * EIAMD Case Handlers, DENR - EMB Central Office
1:00 PM Covered Court, | * PNR Representative
Barangay = Carmona, | * DPWH Representatives
Makati  City, Metro | * MMDA Representatives
Manila * MGB Representatives
* Manila City LGUs (City Councilors, Representative from the Office Male: 67
of the Mayor and Vice Mayor, Department Heads and concerned Feméle' 75
Barangay Chairmen and Councilors) Total: 142
* Residents from the different barangays along the PNR alignment '
» Makati City LGUs (City Councilors, Representative from the Office
of the Vice Mayor, Department Heads and concerned Barangay
Chairmen and Councilors)
* Parafiaque City LGUs
* Muntinlupa City LGUs
January 19, 2018; | LLC Auditorium in | * EIAMD Case Handlers, DENR - EMB Central Office
1:00 PM Calamba Elementary | » Calamba City LGUs (City Councilors, Representative from the
School Central 2, Office of the Mayor and Vice Mayor, Department Heads and | Male: 44
Calamba City, Laguna concerned Barangay Chairmen and Councilors) Female: 20
* Bifan City LGUs Total: 64
* Los Bafios LGUs
* Residents from the different barangays along the PNR alignment
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Date and Time Venue Main Participants ;ota.l !lo. el
articipants
January 24, 2018; | Taguig City Satellite | » EIAMD Case Handlers, DENR - EMB Central Office
1:00 PM Office, Kalayaan Hall, | * MMDA Representative
10th floor, SM Aura, | * Taguig City Department Heads/ Representatives {City Legal Office
Taguig City, Metro (CLO), Barangay Affairs Office (BAO), LBO, Urban Poor Affairs
Manila Office (UPAO), City Planning Development Office (CPDO), Low-
cost Housing Office (LHO), City Engineer’s Office} Male: 13
* Chairman, Barangay South Daang Hari and Staff Female: 5
* Councilor, Barangay Tanyag Total: 18
* Chairman, Barangay Fort Bonifacio
* Councilor, Barangay Bagumbayan
* Chairman, Barangay North Daang Hari
* Chairman, Barangay Western Bicutan

Perception survey

12. The Socio-Economic, Health and Perception Survey was conducted at the host barangays
in the Cities of Manila, Makati, Taguig, Parafiaque, Muntinlupa in Metro Manila and Cities of San
Pedro, Bifian, Sta. Rosa, Cabuyao and Calamba using a survey questionnaire presented in Annex
ES-3.

13. The respondents in the survey were the Barangay Council and Multi-sectoral
Representatives (women representatives, men group representative, senior citizen, church group
representative and other authority figures of the community). The total number of respondents per
city is presented in Table ES-6.

Table ES-6. Perception Survey Respondents for the Proposed NSRP

Respondents
Date Host City Male Female TOTAL
Sub-total | % Sub-total | %
February 6 - Metro Manila
March 27, 2018 Manila 486 52.31 443 47.69 929
Makati 15 41.67 21 58.33 36
Taguig 32 50.00 32 50.00 64
Parafiaque 4 50.00 4 50.00 8
Muntinlupa 25 35.21 46 64.79 7
Laguna
San Pedro 19 50.00 19 50.00 38
Bifian 23 56.10 18 43.90 4
Sta. Rosa 40 80.00 10 20.00 50
Cabuyao 59 65.56 31 34.44 90
Calamba 79 52.00 73 48.00 152
TOTAL 782 - 697 - 1,479

Source: Geosphere 2018

14. The results of the survey showed that majority (73.67 %) of the respondents are in favor of
the proposed NSRP.

D. EIA SUMMARY

Summary of Alternatives

Siting
15. The proposed NSRP will utilize the existing PNR-Right Of Way (ROW) and no other
ROW alternative was considered because the area is highly developed.

16. For the location of Depot, the options being considered are 1) Old Sucat Power Plant and
2) agricultural land in Banlic, Calamba. Considering the storage of rolling stock, operation of
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carriage and maintenance, the agricultural land in Banlic, Calamba was the preferred to be the
Depot site.

Technology and Design

17. For the track structure, elevated structure option was considererd over the at-grade options
after evaluation of impacts such as flooding and intersection with existing roads.

18. For the Rolling Stock Option, the DOTr will utilize an Electric Multiple Unit (EMU)
Train for the Project, which runs quieter than diesel and locomotive-drawn multiple units.

Summary of Baseline Environmental Condition

19. Baseline conditions describe the state of the existing environment prior to project
implementation. The summary of the baseline assessment is presented in Table ES-7.

Table ES-7 Summary of the Baseline Environmental Conditions

Component Description
LAND
Land Use and e  The proposed NSRP will utilize the existing Right-of-Way (ROW) of the Philippine National Railways (PNR)
Classification except for the segment from Solis to Sta. Mesa Station. The alignment will traverse10 Local Government

Units (LGUs), namely: City of Manila, City of Makati, City of Taguig, City of Parafiaque and City of
Muntinlupa in the National Capital Region (NCR); and City of San Pedro, City of Bifian, City of Santa Rosa,
City of Cabuyao, and City of Calamba in the Province of Laguna.

Existing Land Use

e  Manila City. Majority of the land in Manila City are used for commercial and residential. Predominantly, the
lands adjacent to the PNR ROW are used for high and medium intensity commercial areas, university
cluster zone and high density residential areas. The alignment also passes through the Pasig River
between the districts of Sta. Mesa and Pandacan.

e Makati City. Based on the Makati Land Use Plan 2001-2011, residential areas accounted for the largest
land use in the City of Makati. The major land uses adjacent to the project alignment within the city are
residential and commercial.

e  Taguig City. General Residential Development Area — 1 (GRDA-1)! accounted for the largest land use in
Taguig City, accounting for more than one third (40.4%) of the total land area. The major land uses
adjacent to the project alignment are institutional, low density development, general residential
development-1, low density development, open space, controlled growth corridor, and light industrial.

e Paranaque City. As of the calendar year 2012, residential area 2 accounted for the largest land use in
Parafiaque City. The major land uses adjacent to the project alignment are mostly commercial 2 with patch
of residential 3, commercial 1 and commercial 3.

e  Muntinlupa City. Majority of the total land area of Muntinlupa City is allocated for residential use followed
by commercial use. Majority of the land use along the project alignment are residential with sections
located in industrial and commercial areas.

e San Pedro City. Majority of the land area of San Pedro City is built-up area composed of residential,
commercial, institutional, industrial, tourism, agriculture, cemeteries, abattoirs, and infrastructure & utilities.
The areas adjacent to the project alignment are being utilized as residential and commercial areas.

o Binan City. A large portion of the Bifian City's land area is dedicated for residential purposes. The areas
adjacent to the project alignment are being utilized as residential and commercial areas.

e Sta. Rosa City. Residential land use dominates the spatial extent of Sta. Rosa City. The areas adjacent to
the project alignment are agricultural land, mostly rice fields, and residential areas.

e  Cabuyao City. A large portion of Cabuyao City's land area is dedicated for industrial purposes. The areas
adjacent to the project alignment are residential, commercial, agricultural (ricefields), light industrial zone,
Cabuyao Enterprise City 1 and institutional.

e Calamba City. A large portion of Calamba City’s land area is allocated as growth management area.
Urban development, upland conseration, and agricultural development areas also represent a substantial
space in the City. The areas adjacent to the project alignment are utilized for urban redevelopment and
agricultural development areas. The land use at the proposed depot sit is agricultural.

' General Residential Development Area - 1 (GRDA-1) are neighbourhood-type communities that are evenly distributed throughout
the city. These are mainly characterized by high-density mixed-use neighbourhoods that are closely compacted and pre-dominated
by residences and small-scale neighbourhood service establishments and community facilities. Future development potentials in most
parts of the GDA are limited due to the existence of heavily built-up areas and the presence of very narrow roads.
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Component

Geology/
Geomorphology

Description

Environmentally Critical Area

* The alignment of NSRP does not traverse any international/local protected areas, important bird areas or key
biodiversity areas, however, it is located approximately 4 km from the Mount Makiling Forest Reserve.

* Within the vicinity of the NSRP alignment (80 m away), is the Lord Just Ukon Takayama Monument (Plaza
Dilao, Paco, Manila) which was declared by the National Historical Commission (NHCP) of the Philippines as
a national heritage site. There were also identified old PNR and other structures within the PNR ROW which
are considered to meet the NHCP Guideline on the Identification, Classification, and Recognition of Historic
Sites and Structures.

* The whole stretch of the alignment is prone to geologic (i.e. ground shaking) and typhoon hazards while only
portions of the alignment located in Metro Manila are prone to periodic flooding during the rainy season.

» Segment of NSRP Alignment passes through agricultural areas (i.e. rice field) in Sta. Rosa, Cabuyao, and
Calamba. One of the sites being considered for the Depot is a 78-ha agricultural in Banlic, Calamba.

* There are 35 water body crossings at NSRP alignment. These include Pasig River, Sucat River, Alabang
River, Bayanan Creek, Poblacion River (Muntinlupa), Magdaong River (Muntinlupa), Tunasan River, San
Isidro River (San Pedro River), Bifian River, San Cristobal River and Calamba River.

Land Tenure Issuels

* NLEx/ SLEx Connector Road Project, being implemented by the Department of Public Works and Highways
(DPWH), is an 8 km all elevated 4-lane toll expressway extending the NLEx southward from the end of
Segment 10 in C3 Road Caloocan City to PUP Sta. Mesa, Manila and connecting to the Skyway Stage 3, and
mostly traversing the PNR rail track. The NLEx/ SLEx Connector Road Project will utilize the portions of PNR
ROW for Solis to Pasig River which is in conflict with the proposed NSRP alignment.

* Due to the NLEx/ SLEx Connector Road Project, the proposed NSRP alignment will run outside and in parallel
to PNR ROW from Solis to Pasig River which will require acquisition of private land.

* PNR ROW has been proliferated by Informal Settler Families (ISFs). ISFs and their structures can be found
within the bounds of the proposed 30m ROW for NSRP. Most of the structures located at approximately 2 to
10 meters from the track are a mixture of concrete and light materials with 2 or more families sharing in a
structure

* The proposed Sucat Station will be located at the decommissioned Sucat Thermal Power Plant (STPP) area
which is under the Power Sector Assests and Liabilities Management Corporation (PSALM).

* The Pasig River Ferry Service is the only water-based transportation in Metro Manila that cruises the Pasig
River from Pinagbuhatan in Pasig to Intramuros in the City of Manila. The system is owned and operated by a
private company, SCC Nautical Transport Services Incorporated. There is a possibility that the proposed
NSRP might affect the ferry operation during its construction traversing Pasig River.

Visual Aesthetic

* The existing PNR operates along the Laguna de bay which is the largest fresh water lake in the Philippines,
and the third largest in South East Asia. The existing PNR lines being at grade structure are not visible from
Laguna de Bay coast line however could be visible from Mount Makiling.

Land Value
* At present, Manila City has 100 % coverage of solid waste collection through a private contract with Leonel
Waste Management. Makati City, on the other hand, has an overall collection efficiency of approximately 86%
based on 1994 data. Taguig City uses the services of a private contractor (IPM Construction) for waste
collection with the contract renewed every six months dependant on the satisfactory performance of the
contractor. In Parafiaque City, there is a daily collection of segregated wastes along the main thoroughfares
and markets, weekly collection for households or residences and for stationary sources like government
offices and other institutional entities, a three times a week collection are provided. Muntinlupa City also uses
the services of a private contractor (REN Transport Corporation) for waste collection with 85% coverage. The
wastes disposal site is in Rodriguez, Rizal and San Pedro, Laguna.
Garbage collection in San Pedro City is managed by a garbage contractor covering 20 barangays, catering to
almost 65% of the total population. Garbage collected is currently being disposed in Pilotage Sanitary Landfill,
a 32-hectare facility found in Narra Road, Barangay San Antonio. At present, solid waste management in
Bifian City can be considered inefficient. Pilotage Trading and Construction, is a private contractor, is in
charge in the everyday garbage collection. On the other hand, solid waste disposal of the City of Cabuyao is
done at the sanitary landfill operated by the City of Calamba. In Calamba City, 81% of the wastes of the total
population are collected and disposed daily in San Pedro, Laguna.
Surface Landform/Geomorphology/Topography/Terrain/Slope
* The terrain class that can affect the proposed NSRP alignment are Cavite Manila Coastal Zone and Laguna
Lakeshore. The Cavite Manila Coastal Zone corresponds to the southernmost extension of the Central Plain
of Luzon. It receives eroded sediments from the rivers draining the long Cavite slope and from Pasig River.
The segment from Solis Station to Nichols Station traverses this terrain unit. The Laguna Lakeshore
corresponds to the gently sloping to flat area which serves as the immediate border of Laguna de Bay. The
low elevation makes this area susceptible to flooding when the lake overflows. The segments from Sucat
Station to Calamba Station and up to the location of the depot in Banlic, Calamba are located within this flood
prone terrain unit.
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Component

Pedology

Terrestrial
Ecology

Description

Sub-surface Geology/Underground Conditions

* Lithology and Stratigraphy. The geologic formations within a 10-km corridor which could potentially affect
the proposed railway are Recent Deposits (Qh) and Tuff and Pyroclastic (N3 + Q1). In the project area, Qh are
found in Solis Station to Buendia Station, and Muntinlupa Station to Banlic, Calamba. Where the NSRP line
passes through built up areas, these Quaternary deposits are locally covered by pavements, embankments or
partially consolidated fill. Guadalupe Formation (Marl, Reworked Tuff, Pyroclastic) underlie the gently sloping
segment from Pasay Road Station to Bicutan Station.

* Regional Tectonic Setting. The major earthquake generators relevant to the proposed NSRP include the
Philippine Trench, the Philippine Fault, West Marikina Valley Fault, Lubang-Verde Passage Fault, and the
Manila Trench.

Geologic and other Natural Hazard

* The hazards which can potentially affect the NSRP include flooding and earthquake related hazards. The
seismic related hazards include ground rupture, ground shaking, and liquefaction. The segments from Solis
Station to Nichols Station and from Muntinlupa Station to Banlic Depot are potentially vulnerable to
liquefaction in the event of a major earthquake occurrence. Earthquakes that can be generated by the major
geological and tectonic structures in the region could bring about ground shaking which could affect the
stability of railway line and its stations. The segment the NSRP between the Muntinlupa and Alabang Stations
is vulnerable to ground rupture where it is intersected by trace of the active West Marikina Valley Fault.
Eruptions of Taal Volcano and Mt. Cristobal will bring about ground shaking and ash fall to the proposed
NSRP alignment

Soil Types

* The project alignment will be traversing at least seven (7) types of soil. These soils are the: (1) Novaliches
Clay Loam Adobe, (2) Guadalupe Clay, (3) Guadalupe Clay Adobe, (4) Quingua Silt Loam, (5) Carmona
Sandy Clay Loam, (6) Lipa Loam, and (7) Macolod Clay Loam.

Soil Erosion/Loss of Topsoil/Overburden
* The baseline conditions for the erodibility of the soils along the NSRP alignment is generally little to no erosion
due to land cover and water content of the soil. The topography also plays a part on the erodibility of the soils
in the area. Since the area is generally flat, the erodibility of the soils would also be lesser

Soil Quality

* The results of the soil quality analysis in ten (10) stations showed that the pH level, organic matter, primary
nutrients (P and K), magnesium and macronutrients (available iron, copper, manganese and zinc) were
adequate based on the general guideline values for the fertility rating of soils provided in the Interpretation of
Chemical and Physical Soil Data for the USDA Soil Taxonomy except for the pH level at Station S05 (FTI) and
organic matter at Station S10 (Paciano Rizal Elementary School) which exceeded the adequate values of 5.5-
8.5 and 1-8 for pH and organic matter, respectively. The lowest nitrogen concentration level was in Station
S06 (Sucat) at 250 mg/kg while the highest nitrogen concentration level was in Station S08 (Calamba) at
1,300 mg/kg. The lowest calcium concentration level was in Station S10 at 1.02 cmol/kg while the highest
calcium concentration level was in Station 01 (Solis) at 171.21 cmol/kg.

The levels of Lead in stations S01 (Solis), S02 (Pandacan), S03 (Sta. Mesa), S05 (FTI) and S08 (Calamba)
exceeded the Target Value of the Dutch Standard but were way below the intervention values. The levels of
Mercury, Arsenic, and Chromium in all sampling stations were well within the Target Values of the Dutch
Standard. The levels of Mercury in six (6) stations (S01, S02, S04, S05, S06, and S07) were below the
detectable limits of the method of analysis. Levels of Chromium hexavalent in stations S03, S04, S07, S08,
S09, and S10 were also below the detectable limits of the analysis. Levels of Cadmium exceeded the Target
Value of Dutch Standard but were below the Intervention Value.

Soil Contamination

* The results of the soil contamination analysis show that all measured parameters (pH, As, Ba, Cu, Zn, Fe, Cd,
Cr, Pb, Mn, Hg, Se, Ni, 0&G, and CN) are within the Dutch Intervention Values and guideline values set in the
US EPA Regional Screening Levels for Residential Area.

Terrestrial Flora

* Almost 60% of the surrounding area of the proposed project alignment comprised of dense residential areas
and urbanized zones, consequently, small existing vegetation present in the study area are generally
disturbed. Vegetation composition and structure covers only small patches/cover to domesticated trees,
abandoned sites where weeds, grass and shrubs dominates smothered areas.

* One hundred seven (107) morpho-species, 99 genera belonging to 42 families were documented in the six
transect plots established within the NSRP alignment. Dominant families in the said transect plots were
Fabacae, Moraceae, Anacardiaceae, Lamiaceae, Euphorbiaceae, Annonaceae, Malvaceae, Poaceae,
Convulvolaceae and Asteraceae. The most frequently occurring tree species were Trema orientalis,
Artocarpus altilis (Park.) Fosb, Ficus ulmifolia Lamk, Muntigia calabura L., Premna odorata Blanco, Leucaena
leucocephala (Lam.) de Wit, Gmelina arborea Roxb., and Macaranga tanarius (L.) Muell.-Arg.

* In terms of tree flora, a total of 42 morpho-species with 40 genera belonging to 18 families were recorded in
the whole proposed NSRP alignment. The average number of trees per quadrat (20m x 20m) is about 1
individual or an average density of 0.0025 tree/m? (1 tree for every 100 m2).
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* A total of 13 morpho-species with unique 13 genera belonging to 8 families were recorded for understorey
layer. The average density is slightly higher than that of trees, at 0.12 individual/m? or equivalent to 12
individuals for every 100m?2.

* There are 51 ground cover species recorded from the all transect plots.

* The diversity index of the project area ranged from low to moderately low, while evenness indices varied from
very low to low.

« Of the total 107 taxa identified to species level, five (5) species (5%) were found to be Philippine endemics or
have natural habitat confined only in the country. Eighty four percent (84%) of the total number of species
recorded in the area are indigenous to the Philippines and exhibits different economic and ecological
importance.

* Five (5) species recorded from NSRP alignment are listed under either the Philippine Red List or the IUCN
Red List of Threatened Species. Noteworthy among the list are the critically endangered (CR) Smooth Narra
(Pterocarpus indicus) (IUCN), and a premium tree species which is specifically used in railroad ties, Molave
(Vitex parvifiora) (DAO 2007-01).

Terrestrial Fauna

* A total of sixty-four (64) species of terrestrial vertebrate wildlife were observed and recorded during the survey
conducted in 6 sites from Solis to Los Banos. These are 55 species of birds, 6 species of mammals (5 volant
and 1 non-volant), and 3 species of amphibians and reptiles (2 species of frog and 1 species of lizards).

* QOut of the 55 species recorded in all the surveyed sites, nine endemic species of birds are recorded and thirty-
nine or 69% of the total number of bird species are resident.

» Among the captured and recorded species of mammals, 67% are native species, 16% endemic and 17%
introduced species

* No endemic species of amphibians and reptiles were recorded. Approximately 33% are introduced species
and 67% are native species of amphibians and reptiles.

* All or 100% of the species of birds, mammals and herpetofauna documented from the six survey sites are of
Least Concern.

Drainage Morphology / Inducement of Flooding / Reduction in Stream

» The main hydrologic feature which affects the NSRP alignment is the Laguna de Bay. It is fed by 21 major

rivers draining the western and southern slopes of Sierra Madre Range and the eastern and northern slopes

of the Taal-Makiling- Banahaw Volcanic Chain. Major rivers from Sierra Madre which feeds Laguna de Bay
include Pagsanjan River, Santa Cruz River, Pangil River, Marikina River, Tanay River, Morong River and

Siniloan River. Major rivers from the Taal-Makiling-Banahaw Volcanic chain include Tunasan River, San

Pedro River, Cabuyao River, San Cristobal River and Calamba River. The main channels of these rivers and

their tributaries are intersected by the NSRP Alignment from Bicutan to Calamba, Laguna in 35 locations.

These river —railway intersections are found within the Laguna Lakeshore area which is usually affected by the

rise in lake water levels during the rainy season and/or major storm events.

The Cities of Manila, Makati, Taguig, Parafiaque, Muntinlupa, San Pedro, Bifian, Sta. Rosa, Cabuyao, and

Calamba have drainage systems. However, most of the drainage structures in these LGUs are insufficient or

clogged which cause flooding low lying areas.

The minor waterway crossings have estimated water depths of less than or equal to 30 centimeters (cm). The

major crossings at Pasig, Bifian, Sta. Rosa, Cabuyao, San Cristobal and San Juan have inferred water depths

greater than 30 cm. These conditions are expected to increase during the rainy season. The average depth of

Laguna de Bay is 2.5 m.

Metro Manila suffered from serious flood damage in 1948, 1966, 1967, 1970, 1972, 1977, 1986, 1988, 1995,

1998, 1999, 2000, 2002, 2004, and 2009. Floods were caused by overflow of Pasig- Marikina—Napindan-San

Juan River as well as inland drainage. In general, the NSRP segment at the immediate banks of the main

channel of the meandering Pasig River and segment from Taguig to San Pedro and from Solis Station to

Bicutan are highly susceptible to flooding. .

» Semi-confined aquifers are inferred to occur beneath the unconfined that underlies the entire NSRP Line.
Wells drilled through these aquifers usually range in depth from 60 m to at least 200 m. The yields of these
wells are used for domestic and industrial purposes.

Groundwater Quality

» Known well depths of the tubes in Solis (GW-1), Alabang (GW-4), and Cabuyao (GW-6) range from 24-42 m.
Known ages range from 8 to 100 years. Usage varies from community drinking water supply, cooking, bathing
and washing. The wells in Buendia (GW-2), and Los Bafios (GW-8) are not regularly in use. The wells yielded
clear water (with persistent brown particles in Los Bafios or GW-8). Odor ranged from no objectionable odor to
objectionable odor. Bubbles, an indicator of significantly polluted water (from cleaning substances) appeared
in the samples from Solis (GW-1) and Buendia (GW-2). Drinking water generally comes from the commercial
"mineral" water or from the local water utility. Collectively, there was a high 84% conformance of the eight
sampling sites with sixteen (16) parameters covered by PNSDW and DENR Class A guidelines. Out of 128
measurements, only twenty (20) or 14% cases of varying non-conformance by water sample were attributed to
color, temperature, fecal coliform, total coliforms, TDS, Na, Cr+6, and CN. The groundwater qualities
appeared to be within the current use.

Freshwater Quality
* The set of primary data obtained covered fourteen (14) sampling sites for twelve (12) rivers and creeks west to
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south of Laguna lake, plus one (1) in Laguna Lake and one (1) in Tadlac (Alligator) Lake. Temperature
readings at these sampling stations ranged 25.7-31.1 °C or within the DENR guideline. pH readings were
within the guideline range of 6.5-8.5, except with the slightly lower value 6.4 in San Pedro River and Saran
River. Color readings ranged <5-65 TCU. Values greater than guideline value of 5 TCU were found in Pasig
River, Laguna Lake, Bifian River and Saran River. Fecal coliform and total coliform measured in thousands
MPN/100 ml, except in Alligator Lake. BOD in the samples measured greater than the 7 mg/L minimum
guideline limit, except in San Juan River (with 7 mg/L). The highest was 175 mg/L in Tunasan River. All the
samples contained low or undetected nitrates, free cyanide (CN), arsenic (As), cadmium (Cd), chromium (Cr),
lead (Pb), mercury (Hg), and organophosphates with the exception of Laguna Lake on Cd (0.010 mg/L vs
0.005 mg/L guideline limit), Bgy Bucal River on As (0.029 mg/L vs 0.02 mg/L guideline limit), and Saran River
on Cd (0.011 mg/L vs 0.005 mg/L guideline limit.

A total of thirteen (13) stations were surveyed at the project site. Overall conditions of freshwater bodies at the
vicinity of the proposed site ranged from good to poor, which are reflective in the water quality and biological
data. Bioindicator species of phytoplankton such as Pediastrum, Melosira and Fragilaria, and the occurrence
of Rotifera species, such as Brachionus urceolaris are suggestive of these conditions. The dominance of
Oligochaeta, Melanoides and Chironomidae, which are known indicators of poor quality further corroborates
with these observations. Also, low dissolved oxygen at several stations and high conductivity levels at all
stations indicate poor water quality. Disturbances at aquatic bodies could be largely attributed to domestic and
industrial activities.

The climate at the proposed NSRP falls under the category of Type 1 based on the Modified Coronas Climate
Classification of Philippine Climate. Type | climate is characterized by two (2) pronounced seasons, dry from
November to April and wet from May to October with maximum period from June to September. Areas under
this type of climate are generally exposed to the southwest monsoon durin g rainy season and get a fair share
of rainfall as brought about by the tropical cyclones occurring during the maximum rainy period.

The ambient air quality monitoring was conducted to measure the 24-hour ambient concentrations of TSP,

PM1o, PM25s, Pb, SO2, NO2 and 1-hour ambient concentrations of O3 and CO at eight (8) pre-established

sampling stations along the NSRP alignment.

* The results of sampling for ambient air quality showed that most of the stations are within the DENR
standards, except for station AAQ3 (PNR Buendia) for TSP and PM10 concentration levels and AAQ2 (PNR
Sta.Mesa) for PM2.5 concentration level. 24-hour concentration levels for Pb were relatively low, while CO
and O3 concentrations were not detected at the majority of the stations. More than half of the stations
(Stations AAQ1 to AAQS5) have PM1o concentration levels above the WHO guideline values, while half of the
stations (Stations AAQ1 to AAQ4) have PMz5 concentration levels above the WHO guideline values. It was
noted that these stations were located at more urban environments compared to those whose PM1o and PM2.s
concentrations were within WHO guideline values.The only other exceedance was SO2 concentration level at
station AAQ3 (PNR Buendia), which was located adjacent an intersection of Buendia Flyover corner Osmefia
Highway and South Superhighway.

* Noise levels for the proposed NSRP were measured at fifteen (15) monitoring stations during morning (5:00
AM to 9:00 AM), daytime (9:00 AM to 6:00 PM), evening (6:00 to 10:00 PM) and nighttime (10:00 PM to
5:00AM).

* Based on the results, the ambient noise levels observed in all stations were above the NPCC standard values
and the WHO guideline values for their respective classifications.

* Vibration levels were measured at fifteen (15) sampling stations established along the proposed NSRP
alignment.

* Observations of vibration at the areas along the proposed NSRP indicate that sites vary in levels of vibration

from a low of 0.20 mm/s to a high of 31.5 mm/s. The areas with the highest levels of vibration are in Tiyani

Elementary School, Calamba PNR, Bifian PNR, Bifian Hospital, and Alabang PNR. Road traffic, passing

trains, and walking pedestrians appear to dominate the cause of high levels of vibration. At these areas, the

range of vibration levels may reach beyond 10 mm/s which may be considered unpleasant by people when
subjected to continuous vibration. The site with lowest level of vibration is in Divine Mercy Chapel, where

vibration levels range only between 0.20 mm/s to 3.50 mm/s.

Population

* The proposed NSRP will traverse through Manila City with more than 1.7 million inhabitants according to the
2015 Census of Population by the Philippine Statistics Authority (PSA). It is the most populous of the cities
which will be host to the Project. Next most populous, is Taguig and Parafiaque City with 804,915 and
665,822 inhabitants, respectively. However, the most densely populated is Makati City with 27,000 persons
per square kilometer. From 2010-2015, Taguig City has the fastest average growth rate at 4.32% per annum,
while the City of Manila experienced the lowest population growth at 1.43%.

* In the Province of Laguna, the most populous city among the host LGU of the proposed NSRP is Calamba
City.In 2015, it had a population of 454,486 (2015 Census of Population, PSA). However, the most densely
populated host city in Laguna is San Pedro City with 13,547 individuals per square kilometer. The cities of
Santa Rosa and Cabuyao are the fastest growing in terms of population, both had a population of 4.23% from
2010-2015.

Gender and Age Profile

* Generally, there is almost 1:1 proportion of male and female across Metro Manila and Laguna Province. The
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slight lead of female population accounted for 1% difference. Combined population of the host cities in Metro
Manila and Laguna was largely composed of people in their productive age (15-64 years old) comprising 68%
of the population, followed by the population of young dependents (children age 0-14 years old) making up the
28% of the population and, finally, the group of people in their retirement age (65 years old and above)
accounting for 4% only of the population.

* In 2015, there were more women (69.1%) than men (30.9%), with the proportion of women twice or more than
twice of men in all PAPs. Majority of the PAPs belonged to the working age population, with 34.9% 21-40
years old. The proportion of dependents who are young (less than 12 years old) was approximately 27.9%,
while those 61 years old and above were 4.5%, indicating that around 31% were dependents. The trend was
similar for all affected LGUs, with majority having PAPs aged 21- 40 years old.

Literacy Rate, Profile of Educational Attainment

* Literary rate in the host LGUs of NSRP was high and higher compared to the national literacy rating in 2015.

Females had a slightly higher literacy rate compared to the male population in the cities of Manila, Makati,

Muntinlupa, San Pedro, Bifian, Sta. Rosa and Calamba. Males had higher literacy rate compared to the

female population in City of Taguig. Males and Females had the same literacy rate in cities of Parafiaque and

Cabuyao.

In terms of educational attainment, the host LGUs" populace consisted largely of high school educated

population, followed by elementary educated population except in cities of Makati and Parafiaque wherein

there were more academic degree holders than elementary educated population.

In general, the highest proportion of affected families were members who had reached high school (20.9%)

and elementary (18%). Likewise, data indicates that a smaller proportion of PAPs had graduated elementary

(5.3%) and had reached and graduated college (with 3% and 7.2%, respectively). In the city of Parafiaque,

San Pedro, Muntinlupa and Bifian, the highest proportion of families had reached elementary, with 32.6%,

23.5%, 19.4% and 19.6%, respectively. However, in the City of Manila and Taguig, the highest proportion of

families belonged to those who had reached and graduated elementary — with 35.1%; and 40% of the families

in Manila and Taguig had at least reached high school. In the cities of Santa Rosa and Bifian, the PAFs were
distributed among those who had (1) reached elementary, (2) reached high school and (3) graduated high
school, suggesting possible variations in the skill level of the PAPs.

Informal settlers were recorded in the host LGUs particularly in Manila City wherein 2.8 million ISFs were

recorded in 2010.

Given that the Project will seek to utilize the existing PNR ROW, majority of the PAPs were ISFs who

encroached on the existing ROW, with a few legal PAFs due to additional land acquisition required for the

Project. PAPs are found mostly in the Cities of Calamba with 193 PAPs, Manila with 66 PAPs and Bifian with

27 PAPs.

Among the PAPs, there were members of households who were below the poverty line, and who may be

elderly, persons with disabilities and/or needing special assistance, and solo parents. The SES also noted

these PAPs who may be vulnerable or who may require additional compensation and/or other forms of
assistance.

Among the vulnerable groups, majority were dependents — either as babies or toddlers (81.6%) or elderly

(9%). There were also some PAPs who were pregnant (3.7%), had mental disorders (0.9%), were seriously ill

(0.8%), blind (0.4%) or mute or deaf (0.3%).

Historical and cultural heritage declared by NHCP within the vicinity of the proposed NSRP includes Lord

Justo Ukon Takayama Monument located in Plaza Dilao, Paco, Manila and Alberto Rizal House* in Bifian,

Laguna.

There are also identified old PNR stations and railway bridge within the PNR ROW which are considered to

meet the NHCP Guideline on the Identification, Classification, and Recognition of Historic Sites and

Structures.

Power Supply

» Majority of the households in the host LGUs have electricity supplied primarily by MERALCO.

* In terms of access to electricity, there are more PAPs who have access to electricity through shared
connection (51.5%). This may refer to the ISFs who have shared electricity connection. Only 38% have their
own electric meters. However, in Manila, the proportion of those with their own electricity connection (63.5%)
is greater than those who have shared connection. In Taguig, Parafiaque, Bifian and Calamba, the proportion
of PAPs with shared connection is greater than those with their own individual meters. In some cases, such as
Muntinlupa, the proportion of those with their own (40.6%) and shared (41.2%) are almost equal, but with at
least 16.5% having no access to electricity. Only 8.5% have no electricity connection, with the proportion of
those with no electricity connection being highest in Cabuyao.

Water Rights/Supply
* Majority of the households in the host LGUs have access to safer water. Water is supplied primarily by Manila
Water Company and Maynilad in Metro Manila while local water districts in the cities in Laguna

Pipeline

* The existing pipeline of First Philippine Corporation is located west of the proposed alignment. It runs along
the National Highway in Muntinlupa City going north along the South Luzon Expressway (SLEX). The Black Oil
Line has a branch going to the decommissioned STPP
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Open Space and Recreational Area
* The host LGUs have designated open and recreational areas which are also incorporated in their Land Use
Plan. Each LGU also have recreational facilities such as basketball courts and parks.

Education
* The educational facilities in the host cities include public and private day care centers, elementary schools,
high schools and college facilities.

Communication

 Telecommunication services in the host LGUs of the proposed NSRP include fixed landline telephone,
cellular/mobile telephone and broadband carriers. Internet and courier services, national and local
newspapers, satellite antenna are also present in the host cities.

Peace and Order (Protective Services)

* Protective services in the host cities of proposed NSRP are rendered by Philippine National Police (PNP),
Bureau of Fire Protection (BFP) and Bureau of Jail Management and Penology (BJMP) with augmentation
from the Tanods. PNP manning in most of the host cities is below the PNP manning level standard of 1:500.

Solid Waste Management
* At present, Manila City has 100 % coverage of solid waste collection through a private contract with Leonel
Waste Management. Makati City, on the other hand, has an overall collection efficiency of approximately 86%
efficiency based on 1994 data. Taguig City uses the services of a private contractor (IPM Construction) for
waste collection with the contract renewed every six months dependant on the satisfactory performance of the
contractor. In Parafiaque City, there is a daily collection of segregated wastes along the main thoroughfares
and markets, weekly collection for households or residences and for stationary sources like government
offices and other institutional entities, a three times a week collection are provided. Muntinlupa City also uses
the services of a private contractor (REN Transport Corporation) for waste collection with 85% coverage. The
wastes disposal sites are in Rodriguez, Rizal and San Pedro, Laguna.
Garbage collection in San Pedro City is managed by a garbage contractor covering 20 barangays, catering to
almost 65% of the total population. Garbage collected is currently being disposed in Pilotage Sanitary Landfill,
a 32-hectare facility found in Narra Road, Barangay San Antonio. At present, solid waste management in
Bifian City can be considered inefficient with two dump trucks. Pilotage Trading and Construction, is a private
contractor, is in charge in the everyday garbage collection. On the other hand, solid waste disposal of the City
of Cabuyao is done at the sanitary landfill operated by the City of Calamba. In Calamba City, 81% of the
wastes of the total population are collected and disposed daily in San Pedro, Laguna.
Public Health Services
* Public health services in the host cities are provided through hospitals, health centers and clinics. The health
personnel which include medical officers, dentists, medical technologists, nurses, nutritionist-dietician, nursing
attendants, midwives, sanitary inspectors, barangay aides, dental aides, laboratory aides and administrative
support staff. In 2000, the health center ratio in Manila City was below the DOH minimum standard.

Mortality and Morbidity Rates
* The Socioeconomic Survey (SES) also noted the PAPs with members who experienced health problem in the

past year (morbidity) and the (2) causes of death for members of the family (mortality). Most of the PAPs had
members who experienced flu (42.1%). This observation was applicable to all the affected cities. There was a
low incidence of hypertension (6.3%), heart problems (2.3%), diarrhea (3.1%), dengue (1.4%) and typhoid
fever (1.2%) among the PAPs during the time the survey was taken.

* In terms of mortality, the main causes of death among members of PAFs were hypertension (18.1%), heart
problems (14.1%), cancer (4.4%) and diabetes (3.9%)

Environmental Health and Sanitation Profile

* The results of the 2010 Census of Population and Housing showed that most households in Metro Manila
(Manila, Makati, Taguig, Parafiaque and Muntinlupa) and Laguna (San Pedro, Bifian, Sta. Rosa, Cabuyao and
Calamba) used either their own faucet tapped to community water system or bottled water as water source for
drinking. For cooking, laundry and bathing, most households used their own faucet tapped to community water
system. Majority of the households disposed their garbage by having it picked up by garbage truck and
majority also used toilet type water sealed sewer septic tank that is used exclusively by the household.

In general, most of the PAPs had access to water through deep well (35.3%). At least one (16%) out of 10
would had access to shared water connection, with a lower proportion (13.9%) having access to own water
connection through Maynilad or MWSS. However, a per-LGU analysis indicates varying trends in water
access. In the cities of Manila and Taguig, more families had access to water through Maynilad or MWSS -
with 54.8% in Manila and 31.8% in Taguig. In Parafiaque, however, at least 8 out of 10 families bought from
water vendors, and the remaining proportion either had own connection (17.1%) or had access through deep
wells (2.9%). In San Pedro, Bifian, Santa Rosa and Cabuyao, most families had access to water through deep
wells. In Muntinlupa, majority also had access through deep wells, but at least 2 out of 10 families (23%) had
access through Maynilad or MWSS.

In terms of access to sanitation, at least six (6) out of 10 PAPs had their own water-sealed toilets. The
remaining had other sources of sanitation (20.7%), while at least 7.3% had communal or barangay toilet
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faciliies. Among the PAPs, 301 PAFs had no access to sanitation. Among these, majority were in Calamba,
Muntinlupa (97 families), Santa Rosa (52 families), Bifian (28 families), Taguig (21 families), and Manila (20
families).

» Some community issues identified by the PAPs include flooding (19.3), drugs (16.7%), garbage collection
(16.3%), and safety/security (13.2%). In Taguig, a high proportion of the PAPs stated that garbage collection
was one of their main concerns, while in Manila, the main concern of the PAPs was safety and security, with
23.7% indicating it as one of the issues in their area. In Parafiaque, garbage collection (33.9%) and water and
sanitation (28.8%) pose as major issues. In the cities of San Pedro and Cabuyao, garbage collection and
flooding were mentioned as the main concerns. However, in Bifian, most reported drugs (24.8%) as their main
concern.

Local Economy

* In 2016, he financial district of the country, Makati City had the most revenue of the host cities to the NSRP
with revenue of nearly PhP 14.3 B. Manila City was next with PhP 12.8 B. Taguig City came in next with
revenue of PhP 6.3 B (COA, Financial Profile, 2016).

Labor Force and Employment

* PAPs had varying income levels, with 20.8% having a monthly income of Php 12,000 to Php 15,999, 13% had
an income of Php 9,000-9,999, and 11% an income of Php 16,000-19,999. In the Cities of Manila, Taguig,
and Calamba, a higher proportion of PAPs earned from Php 12,000 to 15,999 monthly, with 22%, 25% and
19.7%, respectively. The same was observed in the city of Muntinlupa (24.6%), the city of San Pedro (16.4%)
and the city of Bifian (21.3%). However, in the City of Santa Rosa and Cabuyao, the income level of the PAPs
varied with higher proportions of PAPs with income belonging to (1) Php 12,000-15,999, (2) Php 8,000-9,999,
and (3) Php 6,000-7,999.

* In terms of occupation, at least four (4) out of 10 PAPs (28.6%) were unemployed, with at least 20% of the
PAPs in all cities engaged in wage-based employment. At least 29.8% of the PAPs were employed and wage-
based, while 9.4% were enterprise-based. This may pertain to PAPs who had their own businesses or were
employed in business establishments.

Existing Transportation/Traffic Situation

* Host LGUs in Metro Manila particularly Cities of Manila, Makati and Taguig are known to be traffic-congested
areas.

» Major modes of land public transport in the host LGUs are bus, taxi, FX, jeepney, and tricycle. PNR operates
from Manila City to Calamba City.

Access Points that may be Affected by the Project

* Based on the road maps of DPWH, there are several national roads that cross the proposed NSRP alignment.
There are seven (7) primary, fourteen (14) secondary and nineteen (19) tertiary roads that cross the
alignment. These include railroad crossing at grade level and railroad crossing over or under through bridge or
tunnel.

* The Pasig River Ferry Service is the only water-based transportation in Metro Manila that cruises the Pasig
River from Pinagbuhatan in Pasig to Intramuros in the City of Manila. The system is owned and operated by a
private company, SCC Nautical Transport Services Incorporated. There is a possibility that the proposed
NSRP might affect the ferry operation during its construction traversing Pasig River.

Summary of Key Environmental Impacts and Management Plan

20. The main impacts of the proposed NSRP are the relocation of the residents living along
the right of way and the generation of dust, noise and vibration. More importantly, this project will
help improve the condition of traffic by providing a faster and less polluting public mass transport.
(Include impact assessment of associated project facilities (e.g. construction work areas, batching
plants, raw material sources and the need for permits)

Table ES-8 Summary of the Environmental, Mitigating and Enhancement Measures,

and Residual Impacts

Environmental ] Prevention/Mitigation/ Residual Impact
Component Pz e Enhancement Measures

PRE-CONSTRUCTION

LAND

Land use and Conversion of at * DOTr will coordinate with the lot owners, LGUs, other | Change in land use of agricultural land

Classification least 0.78 km? of relevant agencies and concerned stakeholders in acquiring | utilized as part of ROW

agricultural land

and/or securing the ROW

Conflict with the
NLEx-SLEx
Connector Road
Project of DPWH

* DOTr will coordinate with DPWH (alignment from PNR
Solis to Sta. Mesa Station)

* Affected section of alignment to run parallel to existing
PNR alignment and avoid overlap with the NLEx-SLEx
Connector Road Project of DPWH

Acquisition of additional lots from Solis to
Sta. Mesa Station.
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Environmental P 8 Prevention/Mitigation/ Residual Impact
Component B LT Enhancement Measures
p

Potential conflicton |  DOTr will coordinate closely with the MMDA and affected | Minimal disruption on the ferry operation
ROW, ferry ferry companies to align and ensure that the proposed
operation and public NSRP construction schedule and activities will be
access accommodated in their operation plan.

PEOPLE

People Involuntary * DOTr will implement RAP in coordination with NHA, LGUs, | Resettlement of project affected persons
Resettlement of and concerned stakeholders and relevant agencies that | (PAPs) (at least 7,692 households);
project affected provide relocation site with complete facilities, amenities | Enhanced living and livelihood conditions
persons (PAPs) and basic services as well as livelihood for income | f resettied PAFs of ISFs and vulnerable
(at least 7,692 restoration of head-of-household PAPs of ISFs and | g5 ns
households) vulnerable groups.

CONSTRUCTION

LAND

Land Use and Impairment of * Maintain the construction site/ yards tidy and clean and | Minimal impairment of aesthetic view

Classification aesthetic view rehabilitate after construction

* Provide temporary screens/ walls to minimise the visual
clatter.

* Design the project facilities to harmonise with the
surrounding environments (shape, colour, size, etc.)

Geology/ Inducement of * Design and construct appropriate foundation and | None
Geomorphology | subsidence, structures based on the combination of geotechnical,
liquefaction, geodetic and hydrologic study, and seismicity studies, and
landslide, in compliance with the National Building Code and the
mud/debris flow Structural Code of the Philippines and internationally
accepted guideline.
Pedology Degradation of soil * Prepare and implement solid waste management plan and | None
quality (soil proper disposal in accordance with RA 9003, hazardous
contamination) waste disposal in accordance with RA 6969.
Terrestrial Loss of flora and * Prior to any clearing activity, conduct 100% inventory of the | Minimal loss of flora and fauna within
Ecology fauna within ROW affected trees along the alignment and secure tree cutting | ROW and Depot site
and Depot site ggqrglt)én compliance with DENR Memorandum Order No.

» Minimize vegetation clearing to areas to be developed only Buffer zones tq be created V.V'" Serve as
and implement the tree and vegetation management plan | favourable habitat for nurturing wildiife
as part of the construction plan

* Areas not part of the development within the ROW, around
the stations and depot will be prioritized for replanting
activity to create buffer zone to improve wildlife habitat.

* Maintain other existing vegetation within the ROW that
would serve as additional buffer and filter for wildlife and
would serve either as temporary shelter or habitat during
and after operation.

WATER
Hydrology Inducement of * Design and install drainage to accommodate the surface | Improved drainage system in areas along
flooding water runoff from the project and avoid any flooding in the | the NSRP alignment

area caused by the project.

< Regular inspection and prompt maintenance of the

drainage system, all installed structures and facilities and
improve/ enhance capacity when possible-

Water Quality

Degradation of
surface water
quality

Install wastewater treatment, portable sanitary facilities at
construction sites/yards

Install temporary erosion ponds or silt traps around the
major work areas.

Plan and implement construction activities in consideration
to the water course, embankment, and wet/dry season.

Minimal surface water quality
degradation

AR

Air Quality

Degradation of air
quality

Adjust construction activities in consideration to weather
system, identifying periods of high winds and drought that
aggravated dust transport.

Control vehicle movement maintaining the speed limit
within the construction site to <10kph

Conduct regular cleaning and clearing of construction
access / sites surfaces of spoils and debris from

Minimal degradation of air quality
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Environmental
Component

Potential Impact

Prevention/Mitigation/
Enhancement Measures

Residual Impact

construction equipment and vehicles and wetting of ground
soil in the construction site when necessary.

Acoustic Noise

Increase in ambient
noise level

Plan and implement construction activities in consideration
to time, duration, and scale to optimize the use
construction equipment, machineries, and vehicles in
accordance to the noise emission standard.

Design and install effective noise barriers and absorbers
along the alignment especially in areas with sensitive
facilities and install noise control devices such as mufflers
and noise suppressors to all construction equipment and
machineries.

Minimal increase in ambient noise levels,
confined to local construction sites away
from noise-sensitive receptors and
limited to daytime period and short
duration

Ground vibration

Increase in ambient
vibration level

Plan and implement construction activities in consideration
to time, duration, and scale to optimize the use
construction equipment, machineries and vehicles.
Schedule high vibration generating activities during
daytime to reduce disturbance to nearby communities.
Select construction equipment and machineries matching
the scale of the construction and with minimal vibration
generation if possible

Minimal increase in vibration levels,
confined to local construction sites away
from sensitive receptors and limited to
daytime period and short duration

PEOPLE

People

Generation of
Livelihood
Opportunities and
improvement of
Safety

Prioritize in hiring local qualified residents in coordination
with the LGUs and employ workers in consideration to
gender equality and to vulnerable group

Increased number of employed local
residents with consideration to gender
equality and vulnerable group

Change/Conflict on
ROW and Impact on
Public Access

Maintain the existing public access as much as possible.
However, in case of closures/barriers, disseminate
information to the public, barangay and LGUs on the
potential impact to the existing public access and mitigation
measure through the project activities. Provide diversion
route with appropriate health and safety measures. In case
of any changes, prompt update on the diverted routes to
the concerned communities and LGUs,

Assign traffic guide to provide assistance to the road users.

Inconvenience to public’s access to
schools and other services, limited to
duration of construction.

Threat to public
health and safety

Formulation and implementation of IEC Plan to inform the
affected LGU and local communities and the general public
about 1) the project, project activities, duration, possible
project impacts and incorporate their comments and inputs
in the design, 2) the potential impact of project activities to
air quality, noise, vibration, and climate change and
mitigation, and safety aspects like areas that are restricted
for the public, and 3) the Grievance Redress Mechanism to
handle complaint/s if any.

Plan for construction sites and access route in
consideration to health and safety of local communities
Install fencing of the construction site, provision of signage
and posters, and guarding of the access point to ensure
that the public is prevented from entering unsafe areas.

Accidents may still occur, but the safety
and health guidelines in place will
significantly lower the exposure of
workers and commuters to occupational
and construction hazards, respectively.

Traffic Congestion

Conduct Traffic Impact Assessment (TIA) and based on
the results of TIA, prepare and implement Traffic
Management Plan (TMP), coordinate to the concerned
LGUs and transport operator/s and get their inputs and
approval

Schedule transport of heavy structures during period when
there are fewer vehicles on the road and posting of
appropriate traffic signage and warnings.

Disseminate information to the general public, host
barangays and LGUs on the potential impact of the project
to the existing access and provide mitigating measures.

Minimal traffic congestion may still occur;

Inconvenience to commuters. The
residual impacts will be confined to
construction phase only.

OPERATION

LAND

Land Use and
Classification

Impairment of visual
aesthetic

Maintain tree planting to minimise the visual impact of the
project

Trees planted along the alignment may
create a positive visual impact

Geology/

Inducement of
subsidence,

Conduct proper inspection and prompt maintenance
checks to every single installed structure and facility and

None
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Environmental P 8 Prevention/Mitigation/ Residual Impact
Component B LT Enhancement Measures
P
Geomorphology | Liquefaction, improve/ enhance capacity when possible
Landslide, * Conduct inspection in the event of natural hazard
Mud/Debris Flow, occurrence to assess damage of structures
etc. * Regular Coordination with the PHIVOLCS for earthquake
and volcanic events to adjust the train schedule as
necessary.
Pedology (Soil Degradation of soil « Strict implementation of solid waste management plan and | None
Quality) quality (soil proper disposal by an accredited contractor in accordance
contamination) with RA 9003, hazardous waste disposal in accordance
with RA 6969.
WATER
Groundwater Deterioration of | » Each commuter station and depot will have a sewage | None

and Freshwater
Quality

nearby groundwater
and surface water
due to discharge of
untreated
wastewater in
stations and depot

treatment plant (STP) and a separate treatment facility for
non-sewage waste waters such as from sinks, and
washings to meet the applicable effluent standards.
Handling of potential contaminants during operation phase
shall be compliant with RA 6969.

AR

Acoustic Noise

Increase in ambient
noise level

Optimize the number of train operation at night time to
reduce generated noise

Provision of effective height of noise barriers on each side
of the track especially on areas with sensitive receptors
such as school, hospital, residential area

Provision of noise control device such as muffler to all
stationary sources (i.e. generator set)

Regular inspection and proper maintenance of trains and
tracks to reduce operational noise

Minimal increase in ambient noise levels
confined to areas adjacent to alignment

Ground Increase in ground  Regular inspection, proper maintenance and reconditioning | Minimal increase in vibration levels
Vibration vibration level of trains and tracks such as rail grinding, slip-slide
detectors and maintenance or replacement of suspension
system, brakes and wheels
PEOPLE
People Generation of | * Coordinate closely with the host LGUs, specifically at the | Higher employment rates in the host
estimated 1,550 job barangay level regarding hiring of regular workers to | cities
positions; ensure that the workers being considered are legitimate

opportunities  for
business

residents in the area in consideration to gender equality.

Influx of ISFs

Install fencing and provide guards to prevent the settlement
of ISFs along the ROW

None

Threat to public

Provide security guards in all stations to direct passengers

Accidents may still occur, but the safety

health and safety on the safe zone and health guidelines in place will
* Provide sanitary facilities or utilities in all stations and | significantly lower the exposure of
depot. workers and commuters to occupational
e Implement the Occupational Health and Safety | and operational hazards, respectively.
Management Plan.
* Provide appropriate PPE to all personnel undertaking
maintenance work.
Traffic Congestion * Establish a TOD Committee, which compose of the Traffic | Minimal traffic build-up may still occur in
in the areas Management of LGUs, Planning Office, PNR, DPWH, and | areas adjacent to the proposed stations
adjacent to the DOTr

proposed stations

Plan and implement TOD in consideration to the loading
and unloading area and the circulation of the traffic as well
as the integration of transport facility within the station.

Reduced travel time
by 45 mins for
commuters

» Promote benefit of reduced travel time using NSRP mass
transit over other modes of transportation

Increased number of commuters using
the NSRP for transportation
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Grievance Redress Mechanism

21. The Grievance Redress Mechanism (GRM) is an effective tool for early identification,
assessment, and resolution of compliants on projects. The GRM for the proposed NSRP has the
following objectives:

e To receive and facilitate the resolution of project stakeholders’ concerns and grievances

about

environment related project impacts which cannot be settled during public

consultations, paying particular attention to the impacts on vulnerable groups;

e To measure to the risks and adverse impacts of the project; and

e To address project stakeholders’ concerns and complaints promptly, using an
understandable and transparent process that is gender responsive, culturally appropriate,
and readily accessible to the country’s judicial or administrative remedies.

The Grievance Procedure for the proposed NSRP