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PROJECT INFORMATION

Basic Project Information

Name of Project: North South Commuter Rail Project

Location: T Mal ol os ,t oBllad mamrcan (Wi th 2
f Caloocan to Tutuban (This A

Nature of Project: Major infrastructure, elevated commuter railway line with 10

stations from Malolos to Tutuban.

Length ofProject Malolos, Bulacaro Tutuban = 37.9 km

Proponent Profile

Proponent: Department of Transportation and Communications (DOTC)
Contact Person: Deo Leo N. ManalgDirector for Project Development Service
Address: The Columbia Tower, Ortiga&venue, Barangay Waekack,

Mandaluyong City 1555

Contact numbers: Trunk line(632) 7277960 to 69
Direct line(632) 75-3493

Brief Profile of Proponent:

The Department of Transportation and Communications (DOTC) is the primary government

agency thatprovides the policy, planning, implementation, promotion, development and

regul ation of the countryds network of transp
water, and communications systems, as well as in the fast, safe, efficient and reliable
transportation and communications services.
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EXECUTIVE SUMMARY

The Executive 8mmary provides a synopsis of the Environmental Performance Report
and Managemerlan (EPRMP) for the proposed NorBouth Commuter Rail (NSCR)
Project, highlighting the Project Fact Sheet, brief Project Description, Process
Documentation of the conduct of Environmental Impact Assessment (EIA), and the
Summary of Baseline Characterization Key Environmental Impacts andddmenPlan,
andMonitoring Plan.

Project Description

The proposed NSCR Project will run from Malolos City in Bulacan Province to Tutuban,
in Tondo, Manila, passing through 9 cities and municipalities of Bulacan and Metro
Manila, using the Philippine Nianal Railway (PNR) right of way (ROW])ts total length

is 37.9 kilometers, and there will be 10 stations throughout the section, with one depot
area in Valenzuela City. The structur@silway line and stationsyill be elevated
viaducts with at gradeembankments at the depot area.

The stations will have uniform platform width of 8 meters, with elevators and stairs for
passenger vertical movement from the street to the concourse. The maintenance depot will
have an area of 13.822 hectares and will bahse main workshop, stabling yard, and the
operations control center.

The current NSCR project which is the subject of this EPRMP has no substantial
difference with he previous project of Northraiexcept for the source of funding and
proponent statug-or this NSCR project, funding is sought from the Japan International
Cooperation Agency (JICA), and the proponent will be the Department of Transportation
and Communication.

Environmental Impact Assessment (EIA) Process

The EIA Process was carried datlowing Terms of Reference agreed with the JICA. It
was also guided by the DENR Administrative Order No. 30 of 2003 or the Implementing
Rules and Regulations dPresidential Decree No. 1586stablishing the Philippine
Environmental Impact Statement Syist

Apart from the primary and secondary data collection on the baseline environmental
conditions along the study corridor, the views of the stakeholders were considered in the
EIA study. DOTC, together witdICA Study Team, launched a total 2 consulation
meetings with stakeholders that included city and barangay officials, other government
agencies (including the Environmental Management Bureau), project affected families and
their representatives, vendors, and hest community members, for the
10cities/municipalities along the NSCR alignmerithe public consultation has allowed

the proponent to give the community a better understanding of the planning of the Project
and sitespecific factors and constraints that have to be taken into account déctirgp

the preferred alignment and design of the Project.

Environmental Impact Assessment and Mitigating Measures

A summary of the findings of the EIA study based on the collection of data on baseline
environmental conditions along the alignment, idédtfon, prediction and assessment of
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impacts and establishment of corresponding mitigation measures, are presented in the
succeeding table.

Environmental Monitoring Plan

An Environmental Monitoring Plan will be implemented to check the effectiveness of the
recommended mitigation measures and compliance with relevant regulatory requirements.
The proposed monitoring requirements incltides to be cut, socigreparatiorsuch as
RightOf-Way (ROW) acquisition and resettlement of Project Affected Persons (PAPS)
during the preconstruction stage. In additiormonitoring of solid wastes, ground
subsidenceair quality, noiseandvibration, water qualityandtree balling and relocation,

at designated monitoring stations during the construction phase. Likewise, solid, waste
ground subsidence, status of restored wetlandrepldntingtrees,noiseand vibration
wastewater effluent from depot will be monitoaring the operation phase. Regular site
inspections of structures will also be done as part of monitoring for signs of poor
maintenance conditior(3able7).

Background Note of Previous Northrail Project Environmental Compliance
Certificates (ECC)

The original Northrail Project was conceived by the Bases Conversion Development
Authority (BCDA) through its establishment of the North Luzon Railway Corporation
(NLRC), which was created to spearhead the reactivation of the rail service north of Metro
Manilawhich has long been abandoned by the Philippine National Railway (PNR).

The Northrail Project was divided into 4 phases, Phase | of which was the Clark Special
Economic Zone to Caloocan City. Phase | was planned to have two sections:

Section I Malolosto Caloocan
Section 2 Clark to Malolos

Section 1 was supposed to have been constructed first because it was completely along the
PNR ROW, had a viable ridership potential, and travel demand was not dependent on the
opening of the Diosdado Macapagal hniional Airport (DMIA) in Clark. It was

initially conceived to provide commuter service from Caloocan to Malolos with stations at
Valenzuela, Marilao, Bocaue and Guiguinto.

For the Northrail Project, tHeENR EMB has issued tw&CCs for Phase |. The 8t ECC

was issued for the Clark to Valenzuela section: ECC @3®7120D dated November 11,
2000 (AnnexA) and the second ECC was issued for the Valenzuela to Caloocan section:
ECC 07060147110 dated December 18, 2007 (Anrigx These ECCs were issued to
NLRC as project proponent.

The Northrail Project as described above however is not implemented due to issues with
the funding agency and NLRC.

In 2013, the DOTC revived the Northrail Project as NSCR with Technical Assistance
from JICA.

On 18 Jul. 2013, DOTC discussed with DEERIB the environmental considerations for
NSCR (Phase 1: Malolaos Caloocan), and DOTC explained that the project outline of
NSCR project is the same as the Northrail Project.
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In his letter to DOTC dated 28 Novésrr 2013 (AnnexC), former EMB Director, Atty.
Juan Miguel Cuna confirmed the validity of the said ECCs, issued for the Mzaila
Rapid Railway System, to be applicable the same project, now callétbrth South
Commuter Railway (NSCR) Project.

With the JICA Study Team currently conducting the Feasibility Study for the NSCR
Project, discussions were done with the Environmental Management Bureau for the
updating of the ECCs previously validated by EMB, consolidating these 2 ECCs into a
single ECC, witlthe addition of the Caloocan to Tutuban segment. The EMB has advised
the JICA Study Team to apply for an update of the ECC from Malolos to Tutuban, by
conducting an EIA to complete an Environmental Performance Report and Management
Plan (EPRMP) for the d¢ine Malolos to Tutuban section. The EIA will focus on the
Caloocan to Tutuban segment, while updating and validating the previous EIA done for
the Caloocan to Malolos segment.

This EMB advice was in accordance with the recent EMB Memorandum Circular No.
2014005 dated July 07, 2014, which categorized the NSCR project as Category A
(Environmentally Critical Projects), suiategorized as & (Existing and to be expanded,
modified and/or rehabilitated), single project. This requires the submission of an
Environmental Performance Report and Management Plan (EPRMP) provided that the
monitoring data for the Valenzuela to Caloocan ECC is available. The processing and
decision will be done at the EMB Central Office level.

Table 1 An lllustration of the NSCR Segnents With And Without ECCs Previously Issued

. Malolos- Valenzuela .
Section Clark- Malolos Vaﬁacr)l;:ela ?:Zloouczg Caloocari Tutuban

Present ECC 2000 ECC 2007 None
ECCs

After Void Y  Integrated ECC 2015 ¥

application

Required EIA
documents to be EPRMP
submitted to EMB

Source: JICA Study Team
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DESCRI PTI ON OF THE PROJECTO6S EI A PROCESS

. TERMS OF REFERENCE OF THE EI A STUDY

The Environmental Impact Assessment (EIA) Study was commissionatebJiCA
Study Team in coordination with the Departmehilransportation and Communications
(DOTC). The scope of the study covers the alignment of Newthith Commuter Rail
Project.

The objectives of the Study were the following:

1) To review the existing documents such as the Environmental Compliantiicate
(ECC) and Environmental Impact Statement (EIS) for the former Northrail Project
(Phase | Section 1);

2) To collect information and carry out the surveys which are needed to prepare the EIA
report;

3) To predict and assess the impacts on natural @idl £nvironment;

4) To draw up the mitigation measures and monitoring plans;

5) To prepare the materials for the stakeholder consultation meetings hold by DOTC,
and attend the meetings to assist DOTC and JICA Study.Team

. THE EI A TEAM

1.1 Two consulting firmsvere hired to conduct the EIA. Delta Tierra Consultants, Inc. is a
private consulting firm that provides environmental, energy and sustainability solutions to
various industry sectors and public and private institutions. The firm conducted the EIA
for theMalolos to Caloocan segment.

1.2 Ecosys Incorporateis also a qualified consulting firm specializing in environmental
impact studies, environmental management and monitoring, and resettlement action
planning and monitoring. Ecosys was engaged to corldedElA for the Caloocan to
Tutuban segment.

Consultant Address

Engr. Angelica A. Celicious Delta Tierra Consultants, Inc.

Team Leader Malolos to 514-1B Palmdale Heights Condominium

Caloocan 8505 Hon. A. Sandoval Avenue
Pinagbuhatan, Pasig City
Metro Manila

Annabelle Herrera Ecosys Incorporated

Team Leader Caloocan to Jocfer Building

Tutuban Commonwealth Avenue
Diliman, Quezon City
Metro Manila
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. e A STUDY SCHEDULE

3.1 Malolos to Caloocan

The Malolos to Caloocan segment EIA veasiducted from September 2013 to May 2014

Table 2presents the completed activities for the EIA study to the Malolos to Caloocan

segment

Table 2. Completed Activities of the EIA Study for Malolos and Caloocan

Activity | Areas Covered | Date Covered
The Land
Site survey The entire NSCR alignment covering the PNR ri| Sept 10" 20,
of way (ROW) from Caloocan to Malolos 2013

Soil sampling

Sampling was conducted at the old garbage
disposal site near Meycauayan River

Sept 18, 2013

Flora and fauna
survey

Along the PNR ROW from Caloocan to Malolos,
with emphasis at the proposed stations in the
following areas:

1 Guiguinto
1 Bocaue
1 Marilao

i Valenzuela

Sept 1820, Oct
19 and Oct 24
25,2013

Vibration Along the PNR ROW at the following areas: Sept 1718, 2013
measurement 1 Guiguinto
i Valenzuela
1 Caloocan
The Water
River water At rivers crossing the PNR ROW at the following Sept 1718, 2013

quality sampling

areas:

Guiguinto

Balagtas

Bocaue

Marilao
Meycauayan
Malabon (Tullahan)
Valenzuela

S N

The Air/ Noise

Ambient air
quality sampling

Along the PNR ROW in the following areas:
1 Guiguinto

 Valenzuela

 Caloocan

Sept 1723, 2013

Noise Along the PNR ROW in the following areas: Sept 1723, 2013
measurement 1 Guiguinto

1 Valenzuela

 Caloocan
The People
1°Round of For Environmental and Social Considerations | Aug 271 Sept4,
Stakeholders 2013

vi
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Activity Areas Covered Date Covered

consultation
meetings

2"“Round of For Environmental and Social Considerations Nov 11-13, 2013
Stakeholders
consultation
meeting

Source: JICA Study Team

3.2 Caloocan to Tutuban

The Caloocan to Tutuban segment EIA was conducted from Nove@ibéto March 2015.
Table 3presents the completed activities for the EIA study taChle@ocan to Tutuban
segment

Table 3. Completed Activities of the EIA Study for Manila and Caloocan

Activity | Areas Covered | Date Covered

The Land

Site survey The entire NSCR alignment covering the PNR ri| Nov 26, 2014
of way (ROW) from Caloocan to Tutuban

Flora and fauna | Along the PNR ROW from Caloocan to Tutuban| Dec 26292014
survey

The Water

Water quality At Estero de Maypajo Jan 14 2015
sampling

The Air/ Noise/Vibration

Ambient air At Caloocan and Tutuban Dec 2627 2014
guality sampling

Noise At Caloocan and Tutuban Jan 2729, 2015
measurement

Vibration At Caloocan and Solis Jan 2729 2015
measurement

The People

1°'Round of For Environmental and Social Considerations December &0,
Stakeholders 2014
consultation
meetings

2" Round of For Environmental and Social Considerations | February 7, 2015
Stakeholders
consultation
meeting

Source: JICA Study Team

IV.EIl A METHODOLOGY

Secondary Data Gathered and Sources

The secondary data and information on the baseline environmental conditions for land,
water, air, and people of the ties and municipalities along the alignment of the NSCR
Project from Malolos to Tutuban were collected from the following sources: (1)
Comprehensive Land Use Plans (CLUP) of Manila, Caloocan, Malabon, Valenzuela,

Vii
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Meycauayan, Marilao, Bocaue, Balagtasuigbinto and Malolos; (2) Mines and
Geosciences Bureau (MGB); (3) Bureau of Soils and Water Management; (4) Philippine
Institute of Volcanology and Seismology (PHIVOLCS); and (5) Philippine Atmospheric,
Geophysical and Astronomical Services (PAGASA).

Other secondary information was sourced from published documents and literatures from
previous studies conducted, and from the internet.

Project component and description, and other relevant data on the details of the Project
were provided by the DOTC drihe JICA Study Team for the NSCR Project.

Primary/Baseline Data

Primary data were obtained through ocular site inspection along the alignment to validate
the secondary data and evaluate the existing environmental conditions. Field surveys and
samplingmeasurement at pi#dentified locations were also conducted as shown in the
conducted activities presentedTiable2 andTable3.

Identification, Prediction and Assessment of Impacts

Potential impacts were identified based on description of projecvitedj its
environmental aspects, and the existing condition of the environment or receptors that are
susceptible to impacts. The identified impacts were evaluated in terms of the effects that
will be encountered by the receptors, both the environmehpaople.

In reference to the established baseline environmental conditions, predicted and forecasted
impacts will be evaluated against the Philippine and international standaxole 4

shows the reference criteria/standards of environmental qualitpaodal environment

used for evaluating the identified impacts.

Table 4. Criteria/Standard of Environmental Quality and Natural Environment

Criteria/ Philippine International
Standards
Ambient | National Ambient Air Quality
air quality | Guideline Valuesii | mp | e me n N/A
Rules and Regulations of the
Philippine Clean
Noise The National Pollution Control
Commission (NPCC) Memorandum N/A
Circular No. 002 Series of 1980,
Section 78 Ambient Noise Quality
and Emission Standards for Noise
Vibration Technology and Laws Regulation for
N/A Pollution Contro
Environmental Management
Assaociation for Industry
Water DENR Administrative Order (DAQO)
Quality No. 34: Revised Water Usage and N/A
Classification of 1990 for Fresh
Surface Wate Class C.
Saoll N/A Environmental Standards for Soil
Pollution in Japan

viii



Environmental Performance Report and Manageritmn(EPRMP)

NORTH SOUTH COMMUTER RAIL PROJECT

Criteria/ Philippine International
Standards
Dutch Standarslof Reference Values
for Soll
GermanFederal Soil Protection and
contaminated Site Ordinance
Flora and | DAO No. 200415, Establishing the | International Union for the
Fauna National List ofThreatened Philipping Conservation of Nature and Natural
Plants and Their Categories, and thg Resources (IUCN) Red List
List of Other Wildlife Species.

Source: JICA Study Team

The severity of the identified impacts was assésmnd rated according to the following:

Assessment

Criteria

High
Adverse

Impact is a major problem. An accepted limit or standard may be exceed
large magnitude impacts occur to highly valued/ sensitive receptors. EXxté
disturbance to curremésources resulting in some minor human health effe
upon nearby residents and businesses. Considerable permanent advers
disturbance of ecology due to contamination over a local scale. Mitigatiol
measures and detailed design work are unlikely to rerathof the significant
effects.

Moderate
Adverse

Adverse change resulting in some loss or permanent lowering of resource
though no impact upon human health. Loss and permanent damage to e
on a local scale. Some recovery is anticipated follgwimmpletion of the

works concerned. Mitigation measures are anticipated to alleviate close {
impacts.

Low
Adverse

An effect will be experienced, but the impact magnitude is sufficiently sma
and well within accepted standards. Limited or tempoe#fiects resulting in
low levels of disturbance or loss to local resources or ecology. No impaci
upon human health. Close to full recovery is anticipated following comple
of the works concerned. Mitigation measures are anticipated to alleviate
to all impacts.

Negligible

The receiving environment will not be affected in any way by a particular
activity. No appreciable impacts upon local resources, human health or
ecology. Effects are within normal bounds of variation.

Beneficial

Impact praides major improvement to the existing environment or major
enhancement to the current condition. These can include measures to in
social values, resources, ecological health and-terrg protection of

ecological functions.

Source: JICA Study Team
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Table 5. Schedule of the Stakeholders Consultations conducted along the alignment
from Malolos to Caloocan

Target
Date and Time Venue AIEEE G Main Participants N.O.' el
and Participants
Municipalities
EIA (Public Scoping)
August 27, 2013,|Finance BuildingiMa | a b o n|LGUs (Valenzuela and 29
1:30pm-4:30pm |City Hall of Val enzu Malabon, and Barangays),
Valenzuela, PCUP, DPWH, DOTC,
Valenzuela City Northrail, PNR, DPWH,
Chamber of Commerce an
Industry of Valenzuela,
NGOs)
August 29, 2013,/3" Floor FunctioriCaloocan LGUs (City andBarangays) 38
1:30pmi 4:30pm |Room, Bulwagar PCUP, DOTC, Northrail,
Caloocan City NGOs
September 3, Hiyas ConventiotMalolos, LGUs (Province, City and 34
2013, Center, Malolos, |Guiguinto and |Barangays), PCUP, DOTC
1:30pmi 4:30pm |Bulacan Balagtas Northrail, NGOs
September 4, 3 Floor Functior/Caloocan LGUs (Province, City and 38
2013, Room, Bulwagan Barangays), PCUP, DOTC
1:30pmi 4:30pm |Caloocan City Northrail, NGOs
RAP Survey
October 7, 2013 |Hiyas ConventiofMalolos, PAPs, LGUs (Municipalitie 31
1:30pmi 4:30pm |Center, Malolos, |Guiguinto, and|and Barangays), PCUP,
Bulacan Balagtas Northrail, DPWH, Businesg
entities
October 8, 2013, |Marilao Bocaue and |PAPs, LGUs (Municipalitie 18
1:30pmi 4:30pm |Convention Marilao and Barangays), PCUP,
Center, Marilao, Northrail
Bulacan
October9, 2013, |AVR Legislative [Valenzuela angPAPs, LGUs (Municipalitie; 25
1:30pmi 4:30pm |Bldg, City Hall of|Meycauya and Barangays), Northrail
Valenzuela,
Valenzuela City
EIA & RAP (Survey Result)
November 11, [Marilao Bocaue and |PAPs, LGUs (Bulacan 56
2013 Convention Marilao Province, Municipalities an
1:30pmi 4:30pm |Center, Marilao, Barangays), NHA, Northrai
Bulacan
November 12, |AVR Legislative |Valenzuela anqPAPs, LGUgMunicipalities 62
2013 Bldg, City Hall of|Meycauya and Barangays), PCUP,
1:30pmi 4:30pm [Valenzuela, Northrail
Valenzuela City
November 13, |Hiyas ConventiofMalolos, PAPs, LGUs (Municipalitie 55
2013 Center, Malolos, |Guiguinto, and |and Barangays), Northrail,
1:30pmi 4:30pm [Bulacan Balagtas PCUP
Draft RAP (Compensation Policy)
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Target
Date and Time Venue Al Main Participants N.O.' &)
and Participants
Municipalities

February 5, 2014Hiyas ng BulacagMalolos, PAPs, LGUs (Municipalitie| 65
1:30pm-4:00pm |Convention Guiguinto and |and Barangays) , DPWH,

Center, ProvincigBalagtas DSWD, NHA, Northralil,

Capitol PNR, PCUP

Compound,

Malolos
February 6, 2014 Marilao Marilao PAPs, LGUs (Municipalitie 303
1:30pm4:00pm |Guillermo and Barangays), NHA

Convention

Center, Marilag

Bulacan
February 7, 2014 Marilao Bocaue PAPs, LGUs (Barangays) 240
1:30pm4:30pm |Guillermo

Convention

Center, Marilag

Bulacan
March6,2014, |AVR Legislative |Valenzuela PAPs, LGUs City and 72
1:40-4:00pm Bldg, City Hall oflandMeycauyanBarangays), NHADPWH,

Valenzuela, MNTC and DSWD

Valenzuela City

Draft RAP (Relocation Sites)

March 31, 2014 |[AVR Room B, |Valenzuela PAPs, LGUs (Municipalitie! 170

1:30pm4:00pm |Legislative City, Barangay|and Barangays), DOTC

Building, Malhacan, PCUP, NHA

Valenzuela City |Meycauayan,

Hall Bulacan
April 1, 2014 Hiyasng BulacanMalolos, PAPs, LGUs (Municipalitie! 42
1:30pm-5:00pm |Convention Guiguinto and |and Barangays), DOTC,

Center, ProvincigBalagtas NHA, PCUR Northralil,

Capitol

Compound,

Malolos
April 2, 2014 Casa Elum Marilao PAPs, LGUs (Barangays) 173
1:30pm-5:00pm [Pavilion and Northrail, PCUP, NHA
April 3, 2014 Resort, Barrio  |Bocaue PAPs, LGUs (Barangays), 75
1:30pm-5:00pm |Patubig, Marilao PCUP, NHA

Source: JICA Study Team

For the Caloocan to Tutuban segment, a total of six (6) IEC (Information, Education and
Communication) activities and eight (8) stakeholder consultation meetings were held as shown in
Table6.

Xi
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Table 6. Schedule of the IEC Activities and Stakeholders Consultations conducted along

the alignment from Caloocan to Tutuban

Target
Date and Time Venue At s Main Participants N.O.' i
and Participants
Municipalities
IEC Activities
November19, |Ci ty EngdgMani | a |[LGUs (ManilaBuilding 6
2014, Office, Manila Officer, Drafting and Surve|
2:000m-4:00pm |City Hall, Manila Division), DOTC
December 2, Caloocan City |Caloocan LGUs (Barangay), DOTC 5
2014, Hall, Caloocan
1:000m-4:00 pm
December 4, EMB, Visayas Technical |EMB, DOTC, 13
2014, Avenue, Quezon| Scoping with |[ECOSYSCORP, INC.
9:00am12:00nn |City EMB
December 9, Mayor 6s |Cal oo c alLGUs (Mayor, City 7
2014, Caloocan City Administrator, City
3:00pm4:00pm |Hall, Caloocan Assessor, Urban Poor
Affairs Office Head), DOT(
January 14, 2015National HousingMa n i | a [National Housing Authority, 10
9:00am11:00am |Authority, Cal o o c al(National Capital Region)
Elliptical Road,
Quezon City
January 20, 2015Nat i onallMani | a [National Historical 8
9:00aml11l:00am |[Hi st or i gCal o o c a/Commission of the
Commi s si Philippines (NHCP)
the Phil
Manil a
EIA & RAP (Public Scoping)
November 27, |PNR Office, Manila LGUs (Barangay officials), 63
2014, Tutuban, Manila DOTC, PNR, PCUP, MNT(
1:000m-4:00 pm
December 8, Barangay 186, |Manila PAPs (homeow 5
2014, 9:00am |Manila association) and LGUs
11:00am (Barangay 186, Zone 16,
Tondo)
December 11, |Back ConferencgCaloocan LGUs (Barangay Officials), 43
2014, 2:00pm Room, Caloocan PAPs
4:00pm City Hall
December 13, |Barangay 204, |Manila PAPs (homeow 12
2014, Manila association) and LGUs
9:00 am 11:00am (Barangay 2047one 18,
Tondo)
December 13, |Barangay 186, |Manila PAPs (homeow 37
2014, Manila association) and LGUs
1:00pm3:00pm (Barangay 186, Zone 16,
Tondo)
December 20, |Barangay 15, |Caloocan LGUs (Barangayfficials) 34
2014, 9:00am |Caloocan and PAPs (vendors) along
11:00am Barangay 15
EIA & RAP (Survey Results)
February 7, 2015/Covered Court, [Ma ni | a [LGUs (Barangay Officials) | 87
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Target
Date and Time Venue Affec;er(]j dCltles Main Participants Parl?igi.p(:nts
Municipalities

9:00am11:00am [Barangay 204, and PAPs in Barangay 204

Zone 18, Tondo, (officials of homeowners

Manila associations, residents),

DOTC

February 7, 2015Barangay Hall, |Ca | o o ¢ a|lLGUs Barangay Officials) 54
2:00pm4:00pm |Barangay 15, and PAPs in Barangay 15

Zone 2, Calooca (vendors), DOTC

City

Source: JICA Study Team

SUMMARY OF ALTERNATIVES

Without project

There is no mass transit service to connect Metro Manila with the adjacent northern and
southern cities and municipalities outside of the metropolis. PNR trains operate only from
Calamba to Tutuban, and with the expansion of residential and devaopment north of

Metro Manila, there is a pressing need to provide mass transit system for the faster movement
of people and goods to and from the metropolis.

With project
a) Comparative analysis of route plan

ROW alternatives

Option 1: Use of PNR ROW and Northrall

Northrail has cleared the PNR railway ROW of informal settlements and encroachments,
which remains unused, from Malolos to Tutuban. With some adjustments, NSCR can use this
route. However, at a certain section of the railway, NSCR willpanallel with Segment 10

of DPWJH, thus adjustments will have to be made.

Option 2: Use of road ROW of NLEX and Quezon Avenue

From Malolos to Guiguinto, the NSCR proposes to use the Northrail ROW, then from
Guiguinto to NLEX, then runs thru NLEX until ¢hNLEX exit, from thence to use the
Quezon Ave ROW from the Quezon memorial circle.

Table 7. Comparison of ROW alternatives are summarized as follows

| Optionl | Option 2
Social
Involuntary resettlement About 300 affected No involuntaryresettlement
households at NLEX portion
At segment 10 portion abou From NLEX to Mindanao
1,000 affected households | Ave portion, about 2,000
affected households
Historical/cultural Old PNR stations to be No sites affected
preserved
Natural
Protected areas No Pas Quezon Memorial National
Park
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Land alteration

Minimal land alteration due
to few access roads

Temporary land alteration a
swamp areas

Flood risk

Lower flood risk

Higher flood risk due to
swampy areas

Pollution

Noise and vibration

Will cause nuisanc®
residential areas

Will cause nuisance to
residential areas

Water quality

Low risk of water quality
deterioration

Deterioration of swamp due
to suspended solids from
construction sites

Source: JICA Study Team

b)

Comparative analysis of depot location

Two proposed sites are in Valenzuela and Marilao.

Table 8. Comparison of Proposed Sites in Valenzuela and Marilao

Valenzuela |

Marilao

Social

Land use

Unused land with small
wetland

Agricultural land

Landacquisition

Lease from NFA

Land acquisition required

Involuntary
resettlement

20 ISF to be relocated

100 ISF to be relocated

Natural

Protected areas

No PAs

No PAs

Land alteration

Loss of wetland

Loss of agricultural land

Flood risk

Lower flood risk

Higher flood risk due to swampy are

Pollution

Will cause nuisance to | None

residential areas

Noise and vibration

Deterioration of small creek due to
suspended solids from construction
sites

Water quality Low risk of water quality

deterioration

Source:JICA Study Team

c)

Three options are as follows:

Option 1: At grade including embankment
Option 2: Elevated viaducts

Option 3: Underground

Comparative analysis of structure type

Table 9. Comparison of Options for Structure Type

Optionl Option 2 Option 3
Construction Lowest cost Lower cost than Very high cost
cost underground
Row width Additional row needed Land acquisition for | Land acquisition for

stations entrances an
exits and ventilation
shafts

stations entrances anq
exits

Xiv
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Construction
period

Shorter construction
period

Shorter construction
period than
underground

Long construction
period

Measures for
flooding

Need for additional
drainage system to
minimize flooding

No measures required

Drainage system,
pumping systems,
floodgates requed

Operation and
maintenance

Easy due to access

Easy due to access

Difficult due to
underground access

Disaster Safe; easier to take Safe; easy to take Fire in tunnel will
prevention countermeasures countermeasures cause big disaster
Ground Possible in soft soil Not likely Possible during
subsidence areas construction of TBM
Earthquake Embankment designe( Viaduct designed for | Not susceptible to

for earthquake loads

earthquake loads

earthquakes but must
be designed for
earthquake loads

Land acquisitia

Additional row need
will cause involuntary

Additional row need
will cause involuntary

Land acquisition less
required

resettlement resettlement
Community May cause physical | No community No community
severance and social barrier to | severance severance
neighborhoods
Noise inside Little noise Little noise Much noise
train

Noise outside

Noise will occur but

Noise will occur but

No noise along

train noise barriers will noise barriers will railway
mitigate noise mitigate noise
Landscape Design Shape of Design Shape of No influence
structures to consider | structures to consider
landscape landscape
Safety Need for level No level crossing No level crossing
crossing; accidents an
congestion are
expected
Overall Lowest cost; Recommended for Highest cost;
evaluation recommended for nen| flood prone areas and| however, not

flood prone areas and
no crossings at main
roads

many main roads
crossings

recommended since
because NSCR will
use PNR row.

Source: JICA Study Team
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Table 10.

Integrated Summary of Main Impacts and Mitigating Measures

Environmental
Aspect

Impacts

Mitigating/
Enhancement
Measures

PRE-CONSTRUCTION PHAS

THE PEOPLE

Involuntary Resettlement

ADispl @ment of res ients a o
comme cal esta tishment s
al g the p r ospdoal ghme

AA Reset ement Act i RIna(nRP )wi |
be pr eplatr @ sue th & afete d
h ose hlod sae prvoed a pr org
reeatci onarae an/dr jus t
comp esate d

Living conditions

Almp rveme hoflivi n @ nid nso

AA n ted p sitve impac tof the pr jo e
is that the affeced famieb i may
eve tu & | he p rvoet @ u a teaen
pr otpeawn eshi p.

ATheprjg may aso lal t g
improveme hof Ivi na nid i begaus e
the rleatci cam s @ae prvioed for
wi ttha i atiieb suc has p er a d
water ad helat md e daat had
fac it s.e

CONSTRUCTION PHASE

THE LAND

Soil contamination due to
chemical spills

ASoidotamh & i d@ | @k
and pdl effu é& | hricants,
solv ets

AEn d a nrgeeatrof h eliaha d
safet yof wo ker a d
commu n tbyexposue t o
haar ds

AEsta tis ha d impement h elh ad
safet yman agmne h plan a d
eme r gceya dco h gene yl aim ag e
ofspild a nd

AConpl ywi t é ni onme tal
r e gement sfor the sar age
transp ot,rr é¢trae ha o h a i of
h @a r dscsw kta oes a d was és

Solid wastes from the
construction workforce

AL acha o water o ¢ami at n;o
aesh & tnpact ;ssp r daf
diseases

ASubmissi oand implementat i of ol i
Was t Ma n &mge hP | asnp ar
of contractors éngagement;

APr dsi oof was t bins t oavoi d
disp esal of liter ad r e b aste
mai B h & tes;a d

AR e dancolet tnj tomsp oat i and
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PROJECT DESCRI PTI ON

Project Location and Length of Alignment

The North South Commuter Rail (NSCR) Project will run from Malolos, Bulacan to
Tutuban, City of Manila. The line will bpassing through 6 cities and municipalities
of Bulacan Province (Malolos, Guiguinto, Balagtas, Bocaue, Marilao, and
Meycauayan), and 3 cities of Metro Manila (Valenzuela, Caloocan and Manila). In all,
there will be 10 stationsTéble 1.9, and the total legth from Caloocan to Tutuban
will be 37.9 kilometers. The entire line will utilize the existing PNR Fghtvay.

Project Rationale and Background of the Project
Project Rationale

Although the Government of Philippines (GOP) has been developing transport
infrastructure in Metro Manila such as ring and radial roads, expressways and light
rail, severe traffic congestions still remain a critical problem for the capital. Such
escalation of traffic congestions has been a bottleneck for the smooth distrifsfution
goods and movement of people, resulting in huge economic loss and necessitating the
expansion of Metro Manila in the Nofouth direction.

While Philippine National Railway (PNR) service runs from Manila to Santa Rosa in
Laguna as a commuter linerfthe direction of South, there is currently no railway
service that goes Northward beyond Caloocan despite the expansion of residential
area towards the North. With the expansion of residential area towards the North, the
Northern Luzon Expressway alonees not serve enough as means of transportation
for those who commute to the center of Metro Manila because of heavy traffic
congestion from the expressway exit to the center of the capital and of the need for
developing means of transportation for thog®wlo not own cars.

Expansion of mass transportation network is recognized as one of its highest priorities
in the Philippine Development Plan (PDP) 221116 A commuter railway service to
connect Metro Manila with its adjacent northern and southern lsabuareas is
deemed as one important mass transit backbone for the metropolis as well as for the
growth corridor of the Greater Capital Region (GCR), which comprises of Region llI,
Metro Manila and Region PA. This is the focus of many mass transit stacé the
Department of Transportation and Communication (DOTC) and the commuter rail
service from Malolos to Calamba, in particular, is highlighted as one of the priority
projects for the region. The significance of the project is likewise reflected in the
recent National Economic Development Authority (NEDA) study on the Roadmap for
Transport Infrastructure Development of Metro Manila and Its Surrounding Areas
(Region Il and Region INA).

Project Alternatives
Without Project Option (Zero Option)

A mass transit service to connect Metro Manila to its adjacent areas has not been
provided and therefore it becomes a bottleneck in the sound development of Metro
Manila with its adjacent northern and southern suburban afdas.PNR diesel
commuter has @ operated to Calamba City, Laguna, soutlsedourbanareas of

Metro Manila, but only a few train services are currently provided. On the other hand,
there are no train services to the northeuburbanareas of Metro Manila. In
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particular, fromnorthernMetro Manila to Malolos City, Blacan, since the residential
area has been expanded without any public mass transit services, development of mass
transit service in these regions has been recognized as a pressing issue.

Therefore jf the NSCR project, thenass transit system to connététro Manilato its
adjacent northern suburban areasill not be implemented, the sustainable
development of the commerce and industry of these regions will be hindered.
Furthermorethe surroundingenvironment might be funer degraded due to the traffic
congestion and air pollution. Thus, the without the project case was not selected.

1.3.2 Comparative Analysis of Route Plan
1.3.2.1 ROW Alternative Options

The alternative options for the railway ROW from Malolos to Tutuban are congidere
first to minimize land acquisition and involuntary resettlement. The ROW options are
selected to use the railway ROW, road ROW and public land as much as possible. The
following alternative options are compared and their routes are shofigure 1.2
Alternative Optiongor Route and Depot

Option 1: Use of Railway ROW of PNR and Northrail

There is a railway ROW developed by the Northrail Project Phase 1 Sedtiom 1
Malolos to Caloocan. The most of the ROW remains unused. In addition, there is the
existing PNR ROW from Caloocan to Tutuban. Although some sections are still used
by the PNR operation, the PNR ROW can be used for the NSCR project after
necessary adggiments with PNR. Thus Option 1 is the alternative to use the existing
railway ROW.

However, in part of the section between Caloocan to Tutuban, NSCR will run parallel
to the highway plamed by the Department of Publ¢orks and Highways (DPWH).
Therefore necessary adjustments for both projects have been discussed in the
Philippine governmentCurrently, the alignment of NSCR is considered to use
preferentially the existing PNR ROW in Option 1 (refer to Case Figure 1.3
Relationship between NSCR and Highway in terms of the Use of PNR)ROW
However, after the arrangement with DPWH, it may run off the existing PNR ROW
(refer to Case 1 irigure 1.3 Relationship between NSCR and Highway in terms of
the Use of PNR ROWV In this case, additional land acquisition and involuntary
resettlement may occur. Tfable1.1, the worst case, i.e., the largest impact case will
be used for comparison of alternative options.

Option 2: Use of Road ROW of NLEX and Quezon Avenue

The North LuzorExpressway (NLEX) is an-Bine limitedaccess toll expressway that
connects northern Metro Manila to Pampanga Province of the Central Luzon region.
The expressway has a length of 82.6 kilometers. From Malolos to Guiguinto, the
proposed route uses the ROWNwrthrail as same as Option 1. From Guiguinto to the
NLEX Guiguinto exit, it goes through the local road to connect the NLEX. Then it
runs through the inside of NLEX up to the northern Metro Manila exit. After the
NLEX exit, it uses the ROW of Quezon Awge, which is a radial road from the city
center to Quezon Memorial Circle.
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1.3.2.2 Result of Comparison of Alternative Options

The result of comparison of &ternatve options is shown ifable1.1. In the social
environment, the estimated total number of affected households to be resettled is
about 1,300 for Option 1nd about 2,100 for Option 2. Therefore the affected
households of Option 1 are fewer than that of Option 2. In the natural environment,
because the route of Option 2 passes through the swamps, land alteration and access
during the floods are the concernadpacts. Both options require the abatement
measures for noise and vibration, especially for residential areas. Considering these
impacts on natural and social environment, Option 1, which uses the railway ROW of
PNR and Northrail is selected for the NS@Rite.

Regarding the part of section between Caloocan to Tutuban where NSCR and the
highway share the existing PNR ROW, based on the meeting result of the Secretaries
of DOTC and DPWH, the necessary adjustments on the policy that NSCR
preferentially useshe existing PNR ROW have been carried out in the Philippine
government. A further coordination with the highway project will be made to
minimize the involuntary resettlement.

Table 1.1 Comparison of ROW Alternative Options

Alternatives Gppiion 1 Ogiton 2
ltems Use of Railway ROW of Use of Road ROW of
PNR and Northrail NLEX and Quezon Ave

Social Environment

Involuntary Resettlement | highway, if the NSCR alignment wi to Mindanao Avenue and Quezon

A Malolos- Caloocan: Resettlement A No involuntary resettlement in the

due to additional land acquisition f{ NLEX ROW is expected.

ROW and stations and depot will HAResettlement due to additional land

needed. The estimate of affected | acquisition to connect from Guiguin

households will be about 300. to NLEX will be needed. The

estimate of affected households wil

be about 100.

A Caloocari Tutuban: In the Resettlement due to additional land
section of side by side with the acquisition from NLEX interchange

run off the existing PNR ROW, Avenuewill be needed. The estimat
resettlement due to additional land of affected households will be abou
will be unavoidable. About,000 2,000.
households need to be resettled.

If NSCR will be able to use the

existing PNR ROW, the estimate o
affected households will be less thi
200.

Total number of householj
to be resettled

About 1,300 households About 2,100 households

Historical/cultural heritage| as historical heritagsites and are heritage along the route.

A The old PNR stations are recogniz|A There is no historical/cultural

considered for preservation.

Natural Environment

A There is no protected area in the |A There is Quezon Memorial Nationa

vicinity of the project area. Park. Thedistance between the par
Protected Area .
and the proposed route is about 5(
m.
A Land alteration area will be smallelA Temporary land alteration in swam
Land alteration than other that of Option 2 becaus{ area will likely occur due tthe
there are a few access roads. installation of access roads to the

5
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Alternatives
Items

Option 1
Use of Railway ROW of
PNR and Northrail

Option 2
Use of Road ROW of
NLEX and Quezon Ave

construction sites.

Risk of flooding

A Risk of flooding is lower than that
Option 2 because there are a few
access roads through swamps.

A The access to the railway will

become difficult during flooding
becausghe route passes through t
swamps.

Pollution

Noise and vibration

A Noise and vibration will cause a
nuisance along the route, especial
for residential areas.

A Noise and vibration will cause a

nuisance along the route, especial
for residentialreas.

Water quality

A Risk of water quality deterioration
will be lower than that of Option 2.

A Water quality of swamps will be

likely to be deteriorated by
suspended solids discharged from
construction sites.

Source: JICA Study Team

1.3.3 Comparative Analysis of Depot Location

1.3.3.1 Depot Alternative Options

Two candidate sites for the depot were compéfeglire1.3 Relationship between
NSCR and Highway in terms of the Use of PNR ROWhe required area of the
depot is about 1Hhectares

Option 1: Valenzuela

The Northrail haseasedl3.822 hectares of the property of National Food Authority
(NFA) to be used as exclusiydior the Depat

Option 2: Marilao

The candidate site egriculturalland located at the border of Marilao and Bocaue.

1.3.3.2 Result of Comparison of Alternative Options

The result of comparison of 2 alternatioptions is shown ifablel1.2. If DOTC will

be able to continue to lease the site in Valenzuela from NFA, acquisition of the land
will not be needed. On the other hand, ¢hadidate site in Marilao is agricultural land
and there are many informal settler families (ISFs). Resettlement of affected families

and loss of livelihood of agricultural workers are unavoidable. Therefore, the Option 1,

Valenzuela was selected for thepdt site.

Table 1.2 Comparison of Alternative Options for Depot Sites

Alternatives Option 1 Option 2

Items Valenzuela Marilao

Social Environment

Land use AUnused land including small wet land |AAgricultural land (palay)

Land Acquisition

AThe site can be leased from NFA.

ALand Acquisition is required.

Involuntary resettlement

AAbout 20 ISFs need to be relocated.

AAbout 100 ISFs need to be relocated.

Natural Environment

Protected Area

AThere i
the project area.

S no prote

AThere i
the project area.

S no prot eqd

Land alteration

Aoss of about 2 ha wet land

A oss of about 13hagriculturalland

Pollution

Noise and vibration

A N o and ébration will cause a nuisanc
for residential areas.

ANoi se and notéabsea t i d
nuisancebecause there are few hosise
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Alternatives
Items

Option 1 Option 2
Valenzuela Marilao

Social Environment

Water quality

Risk of water quality deterioration will b{ AVater quality of a smatireekwill be likely
lower than that of Option 2. to be deteriorated by suspended solids
discharged from construction sites.

Source:

1.3.4

JCA Study Team

Comparative Analysis of Structure Type

1.3.4.1 Structure Alternative Options

Thefollowing three structure types were compared:

Option 1 At grade structure type inading embankment
Option 2 Elevated structure typ@iaduct)
Option 3 Underground structure type

The type of railway structure is mainly determined based on development conditions
of the adjacent area along the NSCR. Also it vedinsider the following: (i)
construction cost, (ii) construction periodi)(social and environmental impactsy)(

risk of flood, and (Y from the point of view of operation and maintenanice.
particular,risk of flood must be considered for selectiof structure type because
people in the vicinity of the NSCR project are worried alfimguentflooding.

1.3.4.2 Result of Comparison of Alternative Options

Comparisons of the advantages and disadvantageshree structure types,
embankmentviaduct andundegroundwere discusseith Table1.3.

At-grade structure (embankment) is the lowest construction costpgridableto the
section where the risk of flood is low and there are few level crossings. On the other
hand, the elevated structure (viaduct) is recommended for the section where the
railway goes througlilood-prone area®r there are the intersectiomgth the man

road. Although the underground structure type may have the smallest impacts on
natural and social environment, the construction cost is the highest. There are no
obstacles to be avoided since the NS&lignmentwill use the existing PNR ROW,
therefore he underground structure will not be adopted for all sections.

(1) Malolos to Meycauayan

The elevated structure will be selected for the section where the alignment goes
through the buileup areas and crosses the main roads. The embankment structure will
be ued for the section where there are no crossings of the main roads. However, the
elevated structure will be selected for the section where the alignment goes through
the floodprone areas in this section.

(2) Meycauayan to Tutuban

The alignment will not pass ribugh the floogprone areas in this section. However,
the elevated structure will be selected for the section where the alignment goes
through the builelp areas and crosses many main roads.
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Table 1.3 Comparison of Structure Type of Railway Structure

Option 1 Option 2 Option 3
Item At-grade Structure Elevated Structure Underground Structure
(Embankment) (Viaduct) (Shield Tunnel)
Construction Lowestcost Low cost compared g Very high cost
Cost underground structures
In case where high embankme Land acquisition is necessary | Land acquisition is necessal
Width of ROW | are necessary, additional RO} for entrance and exit of the for entrance and exit of statior
is needed. stations and ventilation shafts.
Construction Short In comparison to viaduc| Short in comparison with Long construction period i
. except in the case of grour 4
Period . underground structure required
improvement
Embankment acts as a dal Drainage systems such
Measursfor therefore it is necessary 1 No specific countermeasures g emergency pump systems my
Flooding construct additional drainage { required be provided. Floodgate will b
minimize flooding required.
Easy due to availability o] Easy because of ease of acceq Difficult, maintenance cost i
access high because the systems &
underground systems
Operation Periodical inspections must K
/Maintenance carried out especially fo
underground leakage of watt
which causes electrolyti
corrosion.
Disaster Comparatively safe. Easier to | Comparatively safe. Easier to Fire in a tunnel can cause big
Preventio take countermeasure compare| take countermeasure compare disaster
to an underground structure. | to underground structures. )
In case where soft soil is There is a possibility of ground
Ground encountered, there is possibilitf Ground Subsidence will not ; possibility ot grour
. : Subsidence during constructiol
Subsidence | that groundsubsidence can occur. of TBM
occur.
An underground structure is ng
Embankment must be designe| Structure must be designed susceptible to earthquake.
Earthquake S o However underground
considering edhquake loads. | considering earthquake load .
structures must be designed
considering earthquake load
Land Additional land acquisition ig Additional landacquisitionis
Acquisition and | necessary for the narrow RO\ necessary fothe narrow ROW | Land acquisition iess required
involuntary section and cause involunta| section and cause involuntary | and can be mimized
resettlement | resettlement. resettlement.
The embankment will pas
Community through a community whick . .
) | No community severance No community severance
Severance may cause physical and soci
barrier to the neighborhood
Noise

(Inside Train)

Little noise

Little noise

Much noise

Noise will occur along the

Noise will occur along the

Noise - ) . . ; ) ) . No noise pollution along the
(Outside Train) railway but installation noise railway but installation noise railwa
barrier can mitigate noise. barrier can mitigate noise. Y
Shape of structussshall be Shape of structures shall be .
Landscape ; R . S No influence
designed consideringndscape | designed consideringndscape
Level crossing is needed and
Safety traffic accidents and congestiol No level crossing No level crossing
are expected.
O: Lowestconstruction cost: X: Construction cost is higher | X: Highest construction cost
X: Increase risk of flooding than that of embankment O: Low risk of flooding, but
X: Level crossings O: Low risk of flooding needs dhinage systems
O: No level cossing O: No level crossing
Overall
evaluation The lowest cost. Recommend | Recommend for flooghrone Not recommendedince there

for not flood-prone area and no
crossing the main roads

area and many crossings of thg
main roads

are noobstacles since the NSC
alignment willuse the existing
PNR ROW Moreover highest
cost.




Environmental Performance Report and Manageritmn(EPRMP)
NORTH SOUTH COMMUTER RAIL PROJECT
Source: JCA Sudy Team
1.4  Project Components

The project will consist of the following components:
Main railway line on embankment and elevated viaducts
Elevated stations
Maintenance depot

MAIN RAILWAY LINE

The railway alignment will utilize the PN&1d Northrailright of-way (

Figurel.4 Malolos to Tutuban Railway Line along PNIRd NorthrailRight-of-way).
The structures of the guideway and the statare mostly elevatefrable1.4). Figure
1.5 Viaduct (PC Beam Girdetp Figure 1.7 Station (2 Platforms and 4 Traclks)ow
the typical cross sections of the viaduct amdi@hs.The proposed NSCR Project will
have aotal length of 37.9 kilometers.

Table 1.4 Descriptions of Elevated Structures

Elevated Structure Description
PC Beam Girder
Viaduct - Long Span Bridge
Portal Pier

- 2 Platforms and 4 Tracks

ion
Statio . 2 Platforms and 2 Tracks

Source: JICA Study Team
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Saurce: JICA Study Team

‘ X
®. 3 R ;
lol v PN s
Malolos . RS ¢
s A A
. St %
> . 8 4
} g { 15
{ @ N L W, W
y o AN g
o »
- 1 v j—
7 & ) .,:_;/\ /
{ S Y {3 g X
, \ t »
1
1 =
(] vally >
£ ol L
¥ Vi ;
iy O
A SR
A 3 J
e » A C
‘> b \ N y
v » r
> U 4
J— : I
\ . o y NS ) = v l'
- v - 7
A ¥ Ny

‘~ ; - N : L 2 ¥y "’_ >f> L ‘,.0' b 15
- ~:), Marilao SOAKES 000023041 OURZON ey

' Meycauaya

Valenzuela@/Depot

Caloocan(@) : S

" Legend

BN NSCR Alignment Tutuban(@® Ay
PNR R AN N ]

O Station bt R ' '
[/ Dpepot

Figure 1.4 Malolos to Tutuban Railway Line along PNRand Northrail Right-of-way
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Source:JICA Study Team
Figure 1.5 Viaduct (PC Beam Girder)

STATIONS
There will belO stations as shown frable1.5.

A uniform platform width of 8 m wide is proposed for the stations. These platform
widths also will be checked for holding capacity of the platform for woase
scenario at detail design stage. It is proposed to provide lifts in addition to stairs for
vertical movement of passengers from street to concourse.

Table 1.5 Number of NSCR Stations and Distances between Stations

S Distance to next station Coordinates
(km)

T | e 0 Ve18527
2 Guiguinto 4.7 Xy::ﬁ(_)égggf)
o o |
e | e
| w || e
6 | Meycauayan 3.6 );::1124033653
7 | Valenzuela 5.7 );111241(?.7%67067
8 | Caloocan 6.1 );:=11240.69578367
’ Sole 28 );zz 1124%%77518
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x =120.9735
10 Tutuban - y=14.6116
Source: JICA Study Team
31000
3000 25000 3000

Source: JICA Study Team
Figure 1.6 Station (2 Platforms and 2 Tracks)

40000

3000 34000 3000
8000 4000 8000

Source: JICA Study Team
Figure 1.7 Station (2 Platforms and 4 Tracks)

MAINTENANCE DEPOT

The depot will be dcated in ValenzuelaF{gure 1.8 Location of depot along the
NSCR alignment The proposed j@ut plan is shown ifrigure 1.9 Layout Plan of
Valenzuela Depot SiteThe lot ara is 13.822 hectares and will include the following
facilities

- Main workshop
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- Stabling yard for approximately13 tragets for Phase 1, and 26 traiets for Phase
2

- Operations control center
- Substation
- Automatic train washing machine, etc.

o

; '_Q/ale'nzucla' %

th:yc'éuy"ary \

’

Source: JICA Study Team
Figure 1.8 Location of depot along the NSCR alignment

Wheel re-profiling machine Workshop

Stabling
track

Inspection shed Inspection shed for Train Washing Plant
maintenance vehicle

Main line

Source: JICA Study Team

Figure 1.9 Layout Plan of Valenzuela Depot Site
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SUMMARY TECHNICAL SPECIFICATIONS OF NSCR

The summary technicapecificationf the project aras follows:

Table 1.6 Summary of Technical Specifications of NSCR

No. Parameter NSCR
1 Transport system EMU (Electric Multiple Unit)
2. Route length phase 137.9 km Malolosi Tutuban)
3. Number of stations phase 110 stationsElevated)
future: 5 stations (Elevated)
4. Traffic demand 2020: 13,170 pphpd
5. Daily ridership Phase 1340,000 passengers/day
6. Train frequency during peak ho| Malolosi Marilao: 12 minutes
Marilaoi Tutuban: 6 minutes
7. Track gauge 1,067 mm
8. Traction system
a. |Voltage DC 1,500V
b. |Method of current collection Overhead catenary system
9. Rolling stock
a. |Train composition 8 cars: 4AM4T (Tc+M+M+T+T+M+M+Tc)
Tc: Trailer car with di
M: Motor car
T: Trailer car
b. |Vehicle dimensions
Length Leading car length 20.0m
Intermediate car length 20.0 m
Width Body width 295m
Carrying capacity per train 8 cars: 2,120 passengers
Saloon Design
Doorways 4 doorways eachkide
Seat type Longitudinal seat
e. |Maximum operation speed 120 km/h
f Acceleration 3.3 km/h/s
g. |Deceleration Service: 4.2 km/h/s
Emergency: 4.7 km/h/s
10. Power Supply
a. |Source MERALCO (Manila Electric Co.), NGCP ( National
Grid Corp. of thePhilippines)
b. |No. of receiving substations 4 substations
C. Power supervision SCADA system
11. Type ofsignaling CBTC or Track circuit system
12. Train control system ATP, CTC, ATO with driver
13. Telecommunication Digital Trunk Radio, PABX, PIS, Broadcasting, Tin|
facilites CCTV, UPS, Optical fiber transmission lin
14. Fare collection Automatic Fare Correction system
15. Horizontal curve radius Main line: more than 300 m
Station:  more than 400 m
16. Maximum gradient Main line:25/1000 (standard)

35/1000 (absolute maximum)
Level (0)
5/1000 (absolute maximum)

Station:

14
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No. Parameter NSCR
Stabling track: Level (0)
17. Minimum gradient
Underground section only 2/1,000
18. Vertical Curve Radius 3,000m
(4,000m whereurve radius is less than 800m)
19. Distance between Track Centel More than 4.0m
20. Station platform Separated type and Island type
a. |Platform length 180 m
b. |Platform width 8 m (standard)
c. |Platform height Same level as car floor
21. Depot Phasel: One (1) Depot, Area 14.1 hectares

Source: JICA Study Team
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Process / Technology

The project is an infrastructure project that will not involve processing or manufacturing
technology.

There will be no pollution control devices and waste managesysteém involved except for
the wastewater treatment that will be installed in the depat a

Operations and maintenance of the project is explainséeationl.7

1.6

Project Size

The project is a linear infrastructure, with a total lengtB%® kiloméers The depot area
will be 13.822hectares in size.

1.7

1.7.1

Project Phases

This section describes the various activities to be undertaken during the Pre
Construction, Construction, and Operational Phases of the Project.

Pre-Construction

During this phase, gtpreparation activities will be conductedgluding clearing of
existing vegetation, especially on proposed station and depot location; removal and
demolition of existing structures that are along the NSCR alignment, earth moving
activities, such as exeation, and backfilling of soil or reclamation of low lying or
swampy areas, especially at the proposed locations of stations and depot

Activities conducted during the poonstruction phase will generate waste such as
concrete debris, fears, and rublkel from the demolition, soil and other land clearing
debris, such as stumps, rocks and dirt.

Increase level of noise will be generated during destruction and demolition of
structures from machines and equipment that will be used, and from trucks coming in
and out of the site hauling the debris.

15
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Recycling and raise is highly prioritized as a management option for wastes
generation from the preonstruction phase. Contractosibcontractors will be
required to submit a recycling and disposal plan forutieation and disposal of
wastes from demolition and land clearing operations.

Construction Phase

Detailed construction design will have to be finalized during the detailed design phase
of the Project. Detailed construction plan will be submitted to REd review prior
to start of construction. Construction would basically include the following:

Guideway structure, which includes construction of guideway substructure such as
foundation and columns

Passenger stations and depot
Rolling stock

Structure Plan

Majority of the structures are planned to be elevakégu(e 1.5 Viaduct (PC Beam
Girder)to Figurel.7 Station (2 Platforms and 4 Tracks)

Platforms

A uniform platform width of 8 m wide iproposed for the stations. These platform
widths also will be checked for holding capacity of the platform for woase
scenario at detail design stage. It is proposed to provide lifts in addition to stairs for
vertical movement of passengers fronestrto concourse.

Rolling Stock
Considering the characteristics of the project, specifications of rolling stock should be
finalized atdetailed design stage

Tablel.7 Main Specifications of Rolling Stock

Item Commuter

Train Formation EMU: 10 cars, 6M4T
*Tc: Trailer car wit
*M: Motor car Tc+tM M+T+M
*T: Trailer car M+T+M+M+Tc
Major dimensions | Leading car length 20,000 mm

Intermediate car length| 20,000 mm

Body width 2,950 mm
Passengerapacity | Seat Approx. 520
per train Aw (4 pax./nf) Approx. 1,800
Weight per train (Tare) Approx. 320 metric tons
Body materials Light weight stainless steel/ Aluminum allg
Maximum operation speed 120 km/h
Propulsion system| Power collector DC 1500 V/AC 25kV

Singlearm pantograph
3 units per a trahset

Control system VVVF inverter with IGBT elements
6 sets per train set
Traction motor 3-phased induction motors

120kw X 24 units

Air conditioning equipment On roof type

Source: JICAStudy Team
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Source of Power Supply

Power or electricity will be sourced either by tapping at the nearest electricity source
or through a generator set. Contractors will be required to submit an environmental
and safety management plan for the use oéggor sets.

Water for Construction

Water for construction of the project will be taken from the nearest water source/
provider. In the absence of such water provider, water will be sourced from the
groundwater after obtaining necessary permits.

Depd

The depot will be located in Valenzuela. The proposed layout plan is shévguie
1.9 Layout Plan of Valenzuela Depot SitéThe lot area is 13.822 hectares anill w
include the following facilities

- Main workshop

- Stabling yard for approximatelyl13 tragets for Phase 1, and 26 traiets for Phase
2

- Operations control center
- Substation
- Automatic train washing machine, etc.

1.7.3 Operational Phase

The proposed train operation plan is showmahlel.8.
Table 1.8 Summary of the assumed Train Operation Plans

ltems | Description
Features of Operation Conditions
Gauge(mm) TBD
Traction Energy supply Overhead wire
Route length (kmfPhase 1) 37.9
Demand Forecast (PPHPD)
2020 13170
2022 18,270
2025 20,620
2030 19,260
Train Plan
Train composition 2020 6 Cars
2025 8 Cars
Passenger capacity/ train 2020 1,620
2025 2,180
Operation Plan
Maximal Speed (kph) | 120
Train Operation
Service hours 6:00-24:00 (18 Hours)
2020 6
Headway at Peak hours 2025 6
(Min) 2030 6
2040 6
Transportation Capacity 2020 16,200
(Pphpd) 2025 21,800
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ltems Description
2030 21,800
2040 21,800

Source: JICA Study Team

Traveling Time

Traveling time of the train is calculated by simulation and regular running time is
defined to be applied for train schedule based on calculated time. Regular running
time of each operation pattern is indicatedable1.9.

Table 1.9 Traveling Time of Train
Year Section Traveling time Remarks
2020 | Malolosi Tutuban| 35 min 20 sec| 10 stations are opene

2030 | Malolosi Tutuban| 43 min 0 sec | 15 stations are opene
Source: JICA Study Team

Assuming that minimum turn back time at terminalisi®ute round trip time of each
phase is also indicateéd Table1.10.

Table 1.10 Round Trip Time of Train
Year Section Round trip time Remarks
2020 | Malolosi Tutuban| 82 min 40 sec | 10 stations are opene

2030 | Malolosi Tutuban| 98 min 0 sec | 15 stations are opene
Source: JICA Study Team

Rolling Stock Procurement Plan

Required numbers of trains are calculated from round trip timéheadway of peak
hour.

Table 1.11 Required Number of Trains

2020 2025 2030 2040
Trains in operation 14 14 17 17
Reserved trains 3 3 3 3
Required number of trains 17 17 20 20
Train consist 6 car 8 car 8 car 8 car

Source: JICA Study Team

Based on the traioperation plan described above rolling stock procurement plan is
indicated as follows.

Table 1.12 Rolling Stock Procurement Plan

2020 2023 2030
Train consist 6 car 8 car 8 car
Number of trains 17 17 20
Number of rolling stock 102 136 160
Rolling stock to procure 102 34 24

Source: JICA Study Team
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Source of Power Supply

To ensure high reliability of power supply during the operation, adequate
redundancies in the transmission and distribution will be incorporated in the detailed
design stage.

Water Supply and Demand

Water supply during operational phase will be sourcethfthe local water district.
Water usage shall be minimal, and limited to domestic use only, i.e., for usage in, and
maintenance of comfort rooms.

Manpower Requirements
During the preconstuction and construction phases of the Project from Malolos to
Tutuban, there will be approximately 2@to 3,000 laborers both skilled and non
skilled.
During the operation @se, it is estimated that the NSCR operation will provide
employment to more or less 300 employees for the manning of the stationspoperat
and maintenance of the NSCR and maintenance of the #taims depot.
Indicative Project Cost
The project cost for Nort&outh Commuter Rail Project (Malolos to Tutuban) is
shown inTable1.13.
Table 1.13 Project Cost
ltems Estimated Cost
(US$ Million) (Php” Million)
Basic Cost Civil 1,126 49,867
E&M System 560 24,786
Rolling Stock 254 11,272
Total 1,940 85,925
Land Acquisition 25 1,108
Subtotal 1,965 87,032
Import Duty 98 4,327
Tax
VAT 233 10,311
Engineering Cost 87 3,849
Physical Contingency 118 5,221
TOTAL COST 2,500 110,740

Source: JICA Study Team
* Exchange rate: 1US$ = 44.3 Php
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BASELI NE ENVIARONMENII TI ONS AND
ASSESSMBORT KEY ENVI RONMEANCAS

This Chapter discusses the state of the existing environment before the onset of the proposed
project. The baseline dapaesented in this section are based on primary and secondary data
collection. Primary data were obtained through field surveys, consultation meeting and
interviews with key stakeholders, and sampling and analyses of environmental parameters.
Secondary dta were collected from the Comprehensive Land Use Plan (CLUP) of the affected
LGUs and relevant government authorities such as the DENR, DOST and DA. Specific
information sources are referenced accordingly.

THE LAND

Land Use Classification

Compatibility with existing land use classification

Areas within the PNR ROW have already been cleared when the Northrail Project Phase 1
(Clark to Caloocan) was initiated for the Malolos to Caloocan segment. Likewise, the
Caloocan to Tutuban segment twso already been cleared. In general, the areas within the
PNR ROW are clear of any structures.

Land use analysis extending 250 m from each side of the alignment boundary shows that the
proposed NSCR project traverses various land usedewelopment conditions, including
commercial, agricultural, industrial and residential areas aloegMhlolos to Caloocan
section.Areas become more densely buifi asthe proposed railway project travels through

the urban centers of Caloocan and Maatlapproximately 3.5 kilometers (km). Hence, land
uses and development conditions are predominated withuguitreas that are commercial

and residential in nature.

The section that follows provides a summary of the existing land uses by municipaltty o

Malolos

Majority of the land adjacent to the PNR alignment is utilized for commercial uses, with some
institutional facilities due d its close proximity to the Mrthur Highway (Figure 2.}
Notable institutional structures situated in the immediate vicinity of the proposed railway are
La Consolacion University in Brgy. Catmon, Sacred Heart Hospital, Holy Infant School of
Malolos and Holy Spirit Academy in Brgy. Bagong Bayan. The alignraksat passes along

the industrial park of First Bulacan Industrial City in Brgy. Tikay. Other land uses within the
250 m radius from the railway are residential and agricultural, particularly rice paddies.

A number of viaduct columns/piers which were ¢amsted under the Northrail Project Phase
1, exists along the Malolos stretch. The old PNR Station in Ma{Blosto Nr. 29" Annex E)

is currently being utilized as Northrail Secu
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Source: MaloloLity CLUP

Figure 2.1 Malolos City Land Use Map showing NSCR Alignment

Guiguinto

The corridor extends for about 4.66 km in Guiguinto and passes through mixed land uses
including agricultural for rice cultivation, industrial, low density residential ar@®mercial

and open spacégBigure 2.3.

The proposed site for the Guiguinto Stat{@moto Nr. 36Annex B in Tabang is adjacent to a
vacant area covered with vegetation on its northern side, and the Technical Education and
Skills Development Authority and an industrial facility on the southern portion. The road
along the PNR ROW is also currently being asedsby residents on their way to a nearby
residential area. The station is also close to several ornamental plant culturing facilities.
Horticulture, particularly in Tabang, abounds as this area is a popular destination for
ornamental plants market.
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Figure 2.2 Land UseMap of Municipality of Guiguinto Showing NSCR Alignment

22



Environmental Performance Report and Manageritmn(EPRMP)
NORTH SOUTH COMMUTER RAIL PROJECT

Balagtas

In Balagtas, the proposed railway extends for approximately 3.96 km, passing through
Barangays Borol®, Longos and San JudRigure 2.3. Land use along the sides of the PNR
ROW in Brgy. Borol 1 and Brgy. Longos is predominantly low density residential, with
scattered institutional and commercial areas. Most of the commercial arBatagtas are
located along Mc Arthur Highway, which is within 250 meters from the alignment.

However, | and use becomes | argely agricultur
Brgy. San Juan, and is classified as irrigable lands. Based ortBalagb CL UP, t he | al
in Brgy. San Juan between the NLEX and the PNR ROW is being planned for commercial and
agroindustrial development, through the establishment of the North Food Exchange Project.

The old PNR post still exists in the proposed &itehe Balagtas StatiofiPhoto Nr. 31Annex
E). Balagtas Resort, a recreational establishment, is located adjacent to the station, along with
some residential houses.

Bocaue

The NSCR project will extend for approximately 5.39 km in Bocaue, patsioggh mostly
existing settlement areas in Brgys. Taal, Biflang 1st and 2nd, Turo and BulEigkag 2.4.
Commercial areas are generally situated along McArthur Highway.

The proposed Bocaue Station in Brgy. Turo (Photo N¥AB2ex E) is situated aocss Gov.

Fortunato Halili Ave., where a number of fireworks dealers are lined up. However, these are

more heavily located along the NLEX side. This side of Bocaue has been called a Fireworks
Village due to the number of fireworks manufacturersintheare Based on Bocauce
there is a plan to relocate these establishments to a proposed fireworks center along the
planned East Service Road of NLEX at Brgy. Bolacan, with the main of purpose of
decongesting Gov. Fortunato Halili Ave, especiallydufingr i st mas and New Yea

Marilao

The PNR alignment is generally almost parallel and within a few meters away from the
McArthur Highway(Figure 2.5. Land use along the alignment is agricultural, residential and
commercial in nature. The proposiidrilao Station will be in front of SM Marilao, located
along McArthur HighwayPhoto Nr. 33Annex E).
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Source: Municipality of Balagtas CLUP
Figure 2.3Municipality of Balagtas Land Use Map showing NSCR Alignment
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MUNICIPALITY OF BOCAUE, BULACAN
PROPOSED LAND USE PLAN 2000-2020
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Figure 2.4Bocaue City Land Use Map Showing NSCR Alignment
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Figure 2.5Municipality of Marilao Land Use Plan Showing NSCR Alignment

Meycauayan

The proposed alignment passes through about 3.59 km in Meycauayan, traversing Brgys.
Saluysoy, Pandayan, Calvario, Banga and Tugatog.The PNR alignment in Meycauayan
generally runs in parallel alignment with the McArthur HighwBigure 2.6. Sites along the

alignment are predominantly residential and commercial in nature. Noted institutions that lie
close to the PNR ROW consist of school s, col
Meycauayan and Meycauayan College, San Bartolome de Apostol Quasi, Fagsitog

Chapel, Our Lady of the Holy Rosary Academy of Meycauayan, Meycauayan Seventh Day
Adventist Church. The old PNR Meycauayan Station in Brgy. Cal¢Rhoto Nr. 35Annex

E) still stands at present, bounded on its east by residential area.
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L

Source: Meycauayan City CLUP

Figure 2.6 Meycauayan City Land Use Planfowing NSCR Alignment
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An old garbage dumpsite for domestic wastégure 2.8 is situated close to the Meycauayan
River, which is also along the PNR ROW. The area now covered with grasses is currently
vacant and is adjacent to a backyard leather tannery (Photo Mmi3éx E).

. " t’;‘.

Thet § Old Battery Plant

E -

LS T
"\

2

S
v
>
$

»

s NSCR Aligniment

SourJdeCA Study Team
Figure 2.7 Satellite Photo of old Meycauayan dumpsite

In terms of the level of contamination, composite bore samples taken from the site at 1.85m to
2m, 4.55m to 5m and 5.55m to 5.69m depths showed concentrations of polychlorinated
biphenyls (PCBs), organophosphorus pestgidergan chlorinated pesticides and volatile
organic compounds that areld®s the method detection limit$he Certificate of Analysis for

the soil samplés included in Annex H.

The tesuls of heavy metals analysis (as dry basis) are shovilrabie 2.1 There are no soil
standards in the Philippine&nvironmental standards for soil of three countries; Japan,
Netherlandsind Germany are also presentedré&derencen Table 2.1.
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Results of the soil sample analysis show that all heavy metals testedelidvelow thethree
countrie® standard valuedt should be noted that soil samples were taken during the rainy
season, which may have an influence on the quality of results.

Table 2.1 Summary of Heavy Metals Analysis for il Sample in the former Meycauayan
dumpsite(mg/kg dry matter)

EnviroanutCh S¢ Ger man
Heavy n Resul t| Standar ds St andar

Pollutioh re f e rar dig Triggkde
Arsenic 1.3 150 29.0 25
Bari um 155 4,000 160 -
Cadmi um <0.1 150 0. 8 10
Chr omi un 2.0 250 100. 0 200
Lead 7.1 150 85. 0 200
Mercury <0.05 15 0.3 10
Sel eni un <0.02 150 0.7 -
Silver <0. 4 - - -

Source: JICA Study Team

Note: 1) Soil Contamination Countermeasures 2602, Hazardous Category: Clasdésignated Hazardous Substances
2) Dutch Target and Intervention Values, 20B@ference values for soil are adjusted for the organic matter (humus)
content and soil fraction < G.S2 asmrda(IldutSwom) .0 Waltihe d 0@ @ r
25% lutum

3) Federal Soil Protection and contaminated Site Ordinanggervaluespursuanto Article 8 para 1 Sent. 2 no.1
of the Federal Soil Protection Act for the direct intake at the playground.

Also, along the ROW of PNRn Barangay BangcaMeycauayanjs an area that has been
contaminated with lealdut has since been remediat&tie area was used by informal settlers

as a Nl eaded materi al sorting & cl eazad ngo er
extracted materials from the adjacent RAMCAR Battery Manufacturer Faci&yCAR

was required by DENR EMB Region Il to complete a site remediation action in the specified

lead contaminated sit€ontamination was generally composed of swkerials with residual

lead content after extraction of the lead material.

The Leelin Industrial Corporatignwhich operated the(RAMCAR Battery Manufacturer
conducted remediatiomdm July 04 to August 29, 2014 with the following protocols:

a) Subject areavas surveyed to determine size and technical points of the contaminated area

b) Soil samples were gathered from previously identified pointshan subject area for
independent testing to determine variables

c) Gratingi complete and thorough topsoil scrapingup to 0.6 meters, to loosen the
topsoil for hauling and relocation to a secure temporary holding area

d) Backfilling 1 after scraping and removal of topsoil, a new 0.6 layer of clean topsoil will
be compacted to coat the subject area.

e) Retesting and monitargi upon completion of remediation works, retesting and periodic
monitoring will be performed to verify effectiveness of remediation.

The AiSummary Report for t he Remedi atii on an:

Contaminated Site within the NLRC ROW aaB angay Bangkal, Meycau
attached in AnnexG. The report is under evaluation by DENR EMB to determine its
effectiveness.
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Valenzuela

About 5.67 km of the PNR railway traverse Valenzuela City. Predominantly a tnbeedf
residential anadcommercial land uses characterize the areas along the PNR ROW. Land use
becomes primarily industrial as the railway passes through Brgy. Marulas and Karuhatan.
Institutions such as churches and schools are also found near the alignment.

The alignment @sses three major roads as it reaches Brgy. Karuhatan: Mc Arthur Highway,
Maysan Road and A. Pablo 8tahurahatan RoaGen. T. de Leon Road. The alignment will
also intersect with the proposed road of the NEEX Northern Link Project, which will link
Valenzuela to other localities of Metro Manila.

The proposed stabling yard or parking location for trains is located in a goverowrasd lot

within the National Food Authority (NFA), which is situated at the boundary of Meycauayan
and ValenzuelaThe sie is a vacant area covered with grasses and becomes swampy during
the rainy season. It is bounded by the NFA North District Office, First Valenzuela Industrial
Company and Valenzuela Memorial Park.

Malabon

In Malabon, the alignment passes through BrBydrero, Tinajeros, Acacia and Tugatdghe
area along the PNR railway is dominated by Higinsity residential, industrial and
commercial land usg$igure 2.9.

Caloocan

The railway runs from the barangaof Sangandaan, A. Mabini, Grace Park West and
Maypajo in Caloocan City. Existing PNR Stations along the alignment are the Caloocan
Station along Samson Road, Asistio Station alorfy A¢enue, G3 Road Station along"s
Avenue and the Solis StatigRigure 2.10)

The area surrounding the PNR ROW in Caloocan includes heavilyupudlteas consisting of
mixed residential houses, commercial establishments and other institutional facilities such as
elementary schools and churches. Social and goverrinstititions noted within 100 meters

from the alignment are Andres Bonifacio Elementary School, Caloocan Central Elementary
School, Marulas Elementary School, Caloocan Regional Trial Court and Martinez Memorial
Hospital. The alignment also traverses ttedoGcan PNR Maintenance Workshop located in
Sangandaan before reachind’ #¥enue from Samson Road. The Depot can accommodate 88
rail cars units, the old PNR Station near Samson Road and the old Caloocan Station.

Manila

The railway corridor passes thigiuthe town of Tondo in District I, Manila, after it traverses
Maypajo, CaloocalFigure 2.11) The area is characterized by high density residential mixed
use zone and medium intensity commercial mixse areas. The alignment ends at the PNR
Solis Stabn. The same site is proposed as the train station for this project. Gregoria de Jesus
Elementary School is located right at the back of the PNR Solis Station.

30



LEGEND:

-~ FLYOVER

PARKS & RECREATION
UTILITIES
I vacanT LanDs

Source: Valenzuela City CLUP

Environmental Performance Report and Manageritan(EPRMP)
NORTH SOUTH COMMUTER RAIL PROJECT

Figure 2.8Valenzuela City Land Use Map Showing NSCR Alignment
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Figure 2.9City of Malabon Land Use Map Showing NSCR Alignment
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Figure 2.10City of Caloocan Land Use Map Showing NSCR Alignment
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Figure 2.11City of Manila Land Use Map Showing NSCR Alignment
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Land Use Impacts Identification, Prediction and Assessment, and Mitigation

PreConstruction and Construction Phase

The NSCR project will utilize existing rail corridors along the PNR ROW. As a result, no direct major
influences in land use are anticipated during-qmestruction and construction phases. The direct
impact on landuse and development would be a function of the plans, zoning ordinances, and
economic development programs of the affected local government.

Overall, the proposed railway project is compatible with local government plans that support rail
systems and treittoriented development. Existing land use policies and zoning ordinances support
the development of the proposed railway. Majority of the affected municipalities/cities have adopted
their CLUP to accommaodate its implementation.

Operation Phase

In the long-term, beneficial land use impacts are expected to occur as a result of railway operation.
The project is anticipated to provide a more efficient and safer transportation facility due to reduced
travel time, reduced traffic congestion, improved travshfety and reduced energy consumption. As

a result of this improvement, land development would be expected to increase along or near the
corridor through conversion of lowdensity residential areas to higher density residential and
commercial uses.

11. 2Environmentally Critical Areas (ECAs)

The foll owing. @aaws xt Welalbil®t of ECAs and the ci't

NSCR wi | | pasenitime oughl owinreg eEBECAS natdeproute of
1. Ar elana hoift abti radt a portion (pond) of the Val en
identifying an adjacent offset area for wetl and
the bird3 stcaassdio@nt of t he olilierrd etsalriitadt Eicoliomg yS aimt
2. Areas of historic interest along the route ar
rather rehabilitated in accordance with NHCP g
hi storictheteDiejseée $tso on of the ol d PNR Stations
Cultural Resources).

3. Areas of f | dDddckicug sama tofpHdowmogdi ng and typhoo
mor phol ogy/ Allomg tHiest®kiygminé ntb,e tploeti ons prone
during the rainy season, and the correspondi ng
management matri x.

4 . Prime agricultur areas are present (siene por ti

al
Table 2.2 on speaeocdfitbebar angaysnpnt hkeercteo u dhhleggd wh W
af f efchteeyd wi |l I remain as such even with the const

5. Water bodies along thevuigutaeation®livee ,t Bal agl k

River, Mari |l ao Ri,veMal aweoync aRiiavyearn, RainvderEst er o de
these rivers are used for drinking water. The pc¢
to regudual imtayt emoni t ori ng at thhies ciudsesnitonf ioefd tmoen i
Section 2.1 Hydrology.
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1LAnd Use Tenur e

e entire PNR alignment and ROW is the propert
tached aBbepawyt mdntt hef Transportation and Comi
nuri al i ssues wi t h regard to ownership of t
croachments by infor mal seectotnloemmesn t ¢sel ¢ (t dleogv odl i usnc
settl ement ,anpdagehels2e0 are addressed in the Rese
d relocation of infor mal settlers.

1.V4 sual Aest heti cs

il e the entire NSCR wi | | be di fferemt, frloen t
ructures (viaducts andlhst atricchnist)ecwiulrle md wdlel
mpl i mentary to the urban | andscape and will nc
ral | andscape. Pll ac@anredhd wif | Ic olmenedics adubaged.

1LBnd Values

e accessibility +to be provided by NSCR wi I |
mmuni ti es. However the contaminated areas ment
sposalhes iRtRAGMCaAMRd btat t ery site) wil/l be of | esse
en remedi at ed and the remediation report i s
medi ati on Report is in Annex G. Di sc28saondof
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' <
Q 2 2 W Qo < m Z Z <
ENVIRONMENTALLY CRITICAL = = = P4 < 2 2 M Q =
AREAS 9 3 2 9 T o5 = 3 8 2
3 o J Q ke z S <
g ) < M g W e < z =
= o o = = < = o
>
1. Areas declared by law as national parks, waters ~ None None None None None None None None None None
reserves, wildlife preserves, sanctuaries
2. Areas set aside as aesthetic potential tourist sp None None None None None None None None None None
3. Areas which constitute the habitat for any None None None None None None Proposed None None None
endangered or threatened species of Philippine depot area
wildlife (flora and fauna)
4. Areas of unigque historic, archeological, geologi¢ Old PNR Old PNR Old PNR Old PNR Old PNR Old PNR | Old PNR Old PNR Old PNR Old
or scientificinterests station station station station station station station station station Tutuban
Station
5. Areas which are traditionally occupied by cultur None None None None None None None None None None
communities or tribes
6. Areas frequently visited and or harid by natural
calamities
-geologic hazards None None None None None None None None None None
-floods Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
-typhoons Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
-volcanic activities None None None None None None None None None None
7. Areas with critical slopes None None None None None None None None None None
8. Areas classified as prime agricultural areas Portions of None Portions of | Portions of None Portions of None None None None
Brgy Brgy Brgy Brgy
Dakila and Longos Bundukan Tugatog
San Pablo
9. Recharge areas of aquifers None None None None None None None None None None
10. Water bodies None Guiguinto Balagtas Bocaue Marilao Meycauay None Malabon None Estero de
River River River River an River River Maypajo
11. Mangrove areas None None None None None None None None None None
12. Coral reefs None None None None None None None None None None

Source: JICA Study Team
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1.2 Geology and Geomorphology

1.2.1 Topography and Geomorphology

The corridor from Malolos to Caloocan and Manila is relatively flat terrain, with slopes
ranging from 0 to 3%. The elevation descends gently and gradually southwasddsto
Manila Bay. Due to this topograptactive and tidal flats and alluvial plains comprise the
major landforms in the vicinity of the alignment.

1.2.2 Sub-surface Geology (Lithology andStratigraphy)

The corridor from Malolos to Caloocan Solisbelorgs to the Central Luzon BasinEast

Side stratigraphic grouping. The stratigraphic column for Central Luzon Bdsast Side is
shown inFigure 2.2 The corresponding lithology and stratigraphic relaiare provided in
Table 2.3

Alluvial formation resulting from the deposition of weathered rock materials by rivers, creeks
and streams on lodevel areas is the most recent geological structure covering the landmass
along the alignment.

The project site in Caloocan and Manila is underlain by@hadalupe Tuff Formation, which
underlie most of Metro Manila. It consists of wiaid rock formation of tuffaceous sandstone,
tuffaceous siltstone and shale being the weakest member.

Table 2.3Stratigraphy of Central Luzon Basin - East

For mat i Lithology| Stratigraph Thickne
Guadal up|Congl omer at e, Unconformab|l,50@,mMm0
Formati omudstone, tufffTartaro For|im
breccias, tuff
Tartaro Mudstone, sandNoneported
For mati o
Makapil agTuffaceous sanUnconformab|50i0800 m
Formati omudstone Madl um Form
Lambak Tuffaceous shaUnconformab|{>1, 000 m
Formatiocongl omer at e Mad!|l um Form
Madl um Sandsdiolntey, sha/Conformable|>1, 000 m
Formatiofl ow, pyrocl asfAngat For ma
greywacke, arg
Angat FoLower <calcareqUnconformab|l, 950 m
sandstone membBayabagibar
|l i mestone memboverlies di
Bayabas |Andesite flowgOverlies -th
Formati orocks, siltstgBaito For ma
congl omer at es
|l enses
Bar eBiaaist (Spi Il itic and QOverlain by
Formatiointermedi BtewsfFor mati on

breccias with
met asedi mentar
Source: Mines and Geosciences Bureau, 2010

38



Environmental Performance Report and Manageritmn(EPRMP)
NORTH SOUTH COMMUTER RAIL PROJECT
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Geologic Time Scale adopted from Intemational Commission on Stratigraphy (2009)
Source Geology of the Philippines, 2nd ed., Mines and Geosciences Bureau, 2010
Figure 2.11 Stratigraphic Column for Central Luzon Basin

For the Caloocan to Manila segment, Metropolitan Manila is a composed of six geomorphic
zones, namely: Manila Bay, the Coastal Margin, the Guadalupe Plateau, the Marikina Valley,
the Laguna Lowlands and Laguna de Baig(re 213).

Manila Bay is a body of water west of Metro Manila with coastlines of about 90 km spanning
an area of about 1,800 sg. km. The Coastal Margin is thdylog flat strip of land east of
Manila Bay withan elevation of less than 5 meters above sea level. This zone covers portions
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of Valenzuela, Malabon, Caloocan, Navotas, Manila, Pasay, Paranaque, Las Pifias and the
reclaimed portion of Manila Bay.

The Guadalupe Plateau constitutes about 62% of the éiétro Manila with a total area of
395 sq. km and an elevation of abotit®m above mean sea level.

Marikina Valley is the lowlying floodplain area east of the Guadalupe Plateau and constitutes
18.5% of he metropolis land area. Theagwina Lowlands ad Laguna de Bay anecated

south of Marikina Valley. These areas form a landlocked lake of 200km shoreline with narrow
inland coastal zone.

The Caloocan to Tutuban segment of NSCR extends from the coastal margin setting to the
Guadalupe Plateau. In geak the topography of the subject segment is relatively flat and
low-lying. Going north, the eletian slightly becomes highéFigure 214).
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Figure 2.12 Geomorphologic Map of Metro Manila
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Figure 2.13 Topographic Map of Western and Central Metro Manila
42



Environmental Performance Report and Manageritmn(EPRMP)
NORTH SOUTH COMMUTER RAIL PROJECT

Figure 215 shows the stratigraphic column for the Southern Sierra Madre, which encompasses
Metropolitan Manila and vicinities.

PERIOD| EPOCH AGE Ma
HOLOCENE
20 011
3 tae T
PLEISTOCENE| 2 Madke | o
L G"y ;M
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Source: Geology dhe Philippines, 2nd ed., Mines and Geosciences Bureau, 2010
Figure 2.15 Stratigraphic Column for Southern Sierra Madre

The distribution of the lithologic formations for the western section of Metropolitan Manila is
presented irFigure 216. Two formatins are observed to underlie Metropolitan Manila, namely,
Guadalupe Formation and Quaternary Alluvium/Manila Formation.

The Guadalupe Formation is made up of extensive volcaniclastic deposits. This formation has two (2)
stratigraphic members; the lower gtomeratic member, Alat Conglomeraie consisting of
conglomerate, silty mudstone and tuffaceous sandstone and the upper main tuffaceous member,
Diliman Tuff i consisting of vitric tuff, ignimbrite and volcanic breccia. Based on the presence of
Stegodorfossils and other vertebrate remains, leaf imprints and artifacts, the Guadalupe Formation is
assigned a Pleistocene age. Maximum thickness is believed to be approximatety T/xManila
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Formation is a sequence of unconsolidated fluvial, deltaic madne deposits. The age of this
formation is Holocene. Maximum thickness obtained from core drilling along the Light Rail Transit 2
(LRT2) route from Santolan, Pasig to Recto Manila is about 8@ureljo and Pefia 2004 Older
works refer to this sequea@s Quaternary Alluvium.

Alluvial formation resulting from the deposition of weathered rock materials by rivers, creeks and
streams on lovlevel areas is the most recent geological structure covering the landmass along the

alignment.
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Figure 2.16 Geologic Map of Western Section of Metro Manila
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1.2.3 Geologic and Other Natural Hazards (subsidence, liquefaction, landslides, etc.)

Landslide

In terms of earthquakieduced landslidenazard, the study corridor is not vulnerable to
landslide based on DOSHHIVOLCS-generated map, as shownHigure 217. The Map was
produced by simulating the largest possible earthquake magnitude occurring in the area.

1708127

1570728
208830 a7
3 100 NONE; Not Susceptible I NSCR Alignment (approximation)
B3 0.3 LOW, MMI-IX; PEIS-VIII
B3 0 15 MEDIUM; MMI-VIII; PEIS-VIII
= 0.07 HIGH, MMI-VII; PEIS-VII
0.04 VERY HIGH, MMI-VI, PEIS-VI
%G. RATING; MMI; PEIS
Percent g
MMI-Modified Mercali (1-XI1)
PEIS-PHIVOLCS Earthquake
Intensity Scale (I-X)

Source: PHIVOLC®OST
Figure 2.17 Earthquake-triggered landslide susceptibility map based on Critical Acceleration
Values and Earthquake Intensities
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The map shows that possible landslide initiation zones at varying degrees of susceptibility
from low to very high, are located in the far eastern part of the alignment from Malolos to
Caloocan and Caloocan to (Tutuban), which have relatively higher elevaiir slopes as
compared with the relatively flat terrain of the proposed alignment. Hence, the alignment will
not likely be affected by landslide.

Liquefaction

Liquefaction hazard is the failure of the ground to support the weight of structuressadta

of a phenomenon whereby an area composed of loosely compacted grains and saturated with
water is hit by seismic waves. The waves cause the grains to pull slightly apart, allowing
water to fill the voids and leading to a loss of overburden support.

The liquefaction hazard map for Region Ill and Metro Manila, shioviigure 218 indicates

that the areas in the proposed alignment from Malolos to Caloocan are generally rated as prone
to liquefaction. One of the major factors causing potentially fighke areas along the
alignment is the presence of alluvial soils, underlying the flatlyamg areas. In addition,

since liquefaction only occurs in saturated soil, areas along the alignment that is expected to be
liguefactionprone are those near bediof water such as areas along the Guiguinto River,
Bigaa River, Bocaue River, Marilao River and Meycauayan River in Bulacan, and Tullahan
River in Malabon.

For the Caloocan to Tutuban Section, the ground underneath the subject segment will be
generallyhighly susceptible to liquefactiofrigure 2.9. The lithologies underlying the subject
area, including its geomorphic and hydrologic setting, make it more susceptible to liquefaction
hazard. A major part of the segment lies on highly liquefiable terfdia. northern 15%
portion lies on moderately liquefiable ground.
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Figure 2.18 Liquefaction Susceptibility Map
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Ground Subsidence

Ground subsidence due to groundwater extraction has been reported by Siringan and Rodolfo
(2003) to occur in some parts of Bulacan like Malolos, Bocaue, Marilao and Meycauayan, as
well as in the CAMANAVA (Caloocan, Malabon, Navotas, Valenzuela) area. n@rou
subsidence was measured at an alarming rate of 3 to 9 cm/year, as compared to the relatively
small sea level rise of 7 to 8 mm/year due to global warming.

Subsidence due to groundwater extraction has been established based on the strong correlation
of sea level rise in Manila Bay and the rate of groundwater withdrawal in Metro Manila. In
addition, Si r i nga n-prene areas ateyalss thosewithdhigh gnoandwated o o d
extraction rates, where the water table has lowered about 100 mebterfverextraction of
groundwater that contributes to ground subsidence is mainly attributed to agriculture
(particularly rice production) and fishpond operation.

Active Faults

The structural elements around the island of Luzon are presentéduire 2.2. Arranged

from the nearest to the farthest, the structures that are likely to exert impacts to theapzaject
and vicinities areshown in the map, and described in the following paragraphs. Faulting is
considered only moderate in the study cormrido

Other active faults within the region are Casiguran Fault located offshore of Casiguran,
Aurora; LubangVerde Passage Fault System located offshore between Batangas and Mindoro
Island; and the East Zambales Fault.

An estimate of the vulnerability tearthquake based on the seismicity data of the Philippines
shows that areas along the alignment is rated as medikno earthgake, as mapped in
Figure 2.24.
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Valley Fault System

One potential earthqualgenerator near the alignment is the Marikina Valley Fault System,
consisting of the Western and Eastern Valley Faults, and transects parts of eastern Metro
Manila. No recent seismic activity can yet be directly related to this fault but its proximity to
the center of Metro Manila makes it a very significant tectonic feature.

The Valley Fault System (VFS), originally nan
two NEtrending faults: the Western and Eastern Valley Faults. The VFS transects parts of
eastern Metro Manila and possibly extend southwards to Tagaytay Ridgdi¢ and Pefia

2009).

Paleoseismic investigations indicate that there could be up to four swfdoeng
earthquake events associated with the VFS during the past 1,300 @ y&a@® with a
recurrence interval of 400 to 600 yeavgdng et al 2008 Nelson et al (2000nfer the most
recent event to have occurred during the historical period to correlate with one of the
earthquakes that affected the area between A.D.1599 af3d 186

Philippine Fault Zone

Another potential earthquake generator near the study area is the Philippine Fault, with its
branches traversing the Province of Nueva Ecija. Historically, the most recent activity is the
Ms 7.8 earthquake of Luzon in July 16,909 caused by the movement of a northern segment
of the fault in the vicinity of Cabanatuan, Nueva Ecija, which is around 70 to 90 km away
from the alignment.
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The Philippine Fault Zone is a ld#iteral fault that extends for more than 1,200km from
Luzon to Mindanao. Pleistocene to Holocene activity along the Philippine Fault has been
deduced byAllen (1962)from displacement of drainage patterns from Digdig, Masbate and
Leyte.

Three relatively recent earthquakes have been attributed to the moventkatRiiilippine

Fault. The most destructive of these earthquakes is the July 16, 1990 earthquake. This
magnitude 7.8 earthquake was caused by movement of a splay of the Philippine Fault, called
the Digdig Fault. The ground rupture ran for over 90km Vgftilateral displacements of as
much as 5m.

On March 17, 1973, a magnitude 7.3 earthquake struck southern Luzon:latésett
displacements of 2 to 3 m were observed. Movement along the Leyte branch of the Philippine
Fault caused a magnitude 5.8 eantkp on May 6, 1991. However, due to the relatively
weak magnitude onlhcent metricleft-lateral displacements were observed along-kanl
rupture Aurelio and Pefia 2004

Other active faults within the region are Casiguran Fault located offshore ofufzasig
Aurora; LubangVerde Passage Fault System located offshore between Batangas and Mindoro
Island; East Zambales Fault; Manila Trench; East Luzon Trough; and the Philippine Trench.

Lubang Fault

The Lubang Fault is a 180km long, WNERASE trending activéault that passes in the offshore

areas between Batangas Province and Mindoro Island. Its nearest trace is located about 120
km south of the project siteDaligdig and Besana (1993)oted that among the strong
earthquakes attributed to the Lubang Faultlaose of 1852 (Intensity 1X) and 1972 (Intensity

VII) earthquakes.

Manila Trench

The Manila Trench is an elongated edigiping zone of subduction west of Luzon Island that
reaches depths of 5,200m and extends from 13°N to 22°N Latitude. The nearesttsaig
the trench lies approximately 200km west of the study area.

Historically, the Manila Trench has had few large magnitude earthquakes. Only two
earthquakes greater than magnitude 7 have occurred west of Luzon during the past 100 years,
in 1934 andl948 Wong et al 2008

East Luzon Trough

The East Luzon Trough is a poorly understood westagping structural feature east of
Luzon Island observed from 16°N to 18°N Latitude. Based on seismic and bathymetric data,
Lewis and Hayes (1983pave proposd that this is a northward propagating nascent
subduction zone. The nearest segment of this structural element is more than 500km northeast
of the project site.

Philippine Trench

The Philippine Trench is a NNW trending westwdigdping subduction zone stof the
Philippines. It extends from the southeast
and reaches depths of 5,000 to 6,000m. The East Luzon Trough and the Philippine trench are
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connected to each other by a Nw&nding left lateral transforfault. The nearest segment of
the Philippine Trench is more than 400km northeast of the project site.

Other Natural Hazards for Caloocan to Tutuban Section
Ground-shaking

Figure 2.2 presents the ground shaking hazard map of Metropolitan Manila. The major
assumption taken into consideration for the map is a magnitude 7.2 earthquake from the West
Valley Fault, which is the woratase scenario that could cause the most damage. Tlhe who
metropolis will experience very intense ground shaking.

Owing to the nature of the lithologies underlying the subject area, the intensity of the ground
shaking expected will be Intensity VIII, based on the Philippine Earthquake Intensity Scale
(PEIS). The intensity is expected to increase from Intensity VIII Low to Intensity VIII High
going southwards into the more unconsolidated alluvium underlying Manila.

Tsunami
Figure 2.3 shows the tsunami inundation hazard map of Metropolitan Manila. Thenbsuna
generator considered for hazard is a segment of the Manila Trench. A projected magnitude

8.2 earthquake will generate a tsunami as high as 5.5m, assuming the tsunami occurs during
high tide, and inundate the southern half of the subject segment.
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Geology / Geomorphology Impact Identification, Prediction and Assessment, and
Mitigation

a)

b)

Pre-Construction and Construction Phase

Topography

Because majority of the railway corridor will be elevated and due to the relatively flat terrain
along the alignment, the amount of fill or cut during railway construatitinthave minimal
impact on topography. Should there be cuts or fills, such areas mustjtaeleel to match the
original topography after they are no longer needed to avoid permanent impacts.

Liguefaction

As reported in the baseline environmental conditions, the alignment will pass through many
liquefiable areas. Liquefaction is of particular concern because it has often been the cause of
damage to structures during earthquakes. Consequences of liquefactude the loss of
strength and settlement of soil, thereby resulting in lateral spreading, bearing failures, or
floatation of structures embedded in liquefied soil. The railway foundation must be designed
such that liquefaction hazards must be comeitie

Ground Subsidence

While the ground subsidence attributed to esseraction of ground water, the project is not
expected to extract large amounts of ground water during construction and operation. Rather,
ground subsidence could result more from foft soil particularly in the Valenela Depot
area,which was formerly rice paddies. Hence the depot facilities must be designed such that
liquefaction hazards must be considered.

Ground Shaking/ Ground Rupture

The alignment can be affected by eartkps from known earthquake generators discussed in
the previous section. An earthquake could lead to strong ground shaking, liquefaction or
ground settlement. The major impact if an earthquake were to occur during construction is the
additional effortshat have to be made to repair damaged components of the work.

During final design of the railway structures, the 0.4g value of acceleration speed of peak
value for seismic force shall be adopted such that seismic risk is considered in the design of
therailway structures.

Operation Phase

Liguefaction

The severity of damage to railway structures due to liquefaction of foundation ground would
heavily rely on the design and construction under which the influence of soil liquefaction had
been consideredThe damage will be less adverse if the railway structures will be designed
and constructed to cope with liquefaction, to be based on a more detailed geotechnical
investigation and soil tests during the Detailed Engineering Design stage.
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Ground Subsidace

The level of settling of soil should be measured regularly to determine ground subsidence.

Ground Shaking/ Ground Rupture

Similar to the impacts of other géazards discussed previously, the extent of impacts of
ground shaking and ground rupturean event of an earthquake during the operation phase
can be mitigated through characterization of seismic risks and incorporation of this
geotechnical study in the design stage so that railway structures could be designed for both the
seismic ground shakin level and the consequences from ground shaking, including
liquefaction. A summary of the potential impacts, assessment of impacts and mitigating
measures to address the identified impacts is provid€dbte 2.11

1.3 Pedology
Based on the soil mappirsgirvey conducted by the Bureau of Soils and Water Management
(BSWM), the major landform within the Bulacan segment is alluvial, predominantly underlain
by the Bantog, San Fernando, Tagulod and Bigaa soil series.
Soil types in Valenzuela to Caloocan isderlain by the Obando and Prensa series,
corresponding to soil types of coastal and piedmont landscapes, respeciitielyObando
fine sandy loam is characterized by low plasticity, while the Prensa clay loam is loose and
gravelly clay.Characteristicef the different soil types found in the study corridor are listed in
Table 2.4
Table 2.4 Physical and Other Related Characteristics of Predominant Soil Types
% Clay | Abundance of g g Depth to dry : Organic
Soil series Texture content coarse gﬂ;ﬁ?ﬁ So'lc(rjnefth’ Season water dr;i(rﬂ,\ o mat?er,%
(0-100cm) fragments p y table 9
Malolosto Meycauayan segment
Bantog Clay 79.21 82.1 | None Extremely dow | 100-150 30:90 Poor 0.8
to dow
San clay, slty clay loam | 57.6-58.6 [ None Slow 100-200 90-150 Very poorp | 1.2
Fernando poor
Tagulod clay loam, day, day, | 53.2-53.5 [ None Very dow to 90-150 90-150 Somewha 17
silty clay loam, dow poor
sandy day loam
Bigaa Clay 79.61 91.6 | None Extremely dow | 100-150 90-150 Poor 14
to dow
Valenzuela to Caloocan segment
Obando loam, finesandy 9.97 18.8 None Modeately rapid [ 50-100 90-150 Well to 0.7
loam modaate
Prensa clay loam, day, Slty | 46.0i 48.3 | Fewto Slow to vary 100-150 Not Somewha | 0.7
clay loam common dow encountered poor

Source: Soil Survey and Classification, BSWM, 1987
Note:1)Depth to hard impermeable layef mcks, stones, clay, sand, cobbles or to a high water table

The clayey texture allows soil to hold more water, making soil types of this character suitable
for paddy rice production. Clay also binds soil particles together into structural aggregates,
making it less prone to erosion. The predominant soil types showalile 2.3also indicates

that soils along the study corridor have relatively low organic matter content, rendering low
infiltration rates, slow permeability and therefore reduced abditjeicrease amount of runoff.

Analysis result of borehole sample collected near the proposed Caloocan station last October
2324, 2013, presented rable 2.4 showsthat the underlying soil is predominantly composed
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of silts and silty sand, covered witbsidual soil. Hard strata was observed at depths of about

17 m from the ground. During drilling of the specific borehole at this section, water depth was
observed at 1 m.

Table 2.5Soil Profile of Borehole Sample in the Proposed Caloocan Station

Depth, m Soil Classification N-value Relative Condition
0.007 4.50 MH/SC 1371 25 Medium dense
4.5071 7.50 SC 381 40 Dense
7.507 19.40 ML/MH/SC 327 refusal Dense to very dense

Source: AMH Philippines, Incorporated, 2014

The major landform in th#anila segment was essentially formed by a ridge of volcanic tuff

to the west, bounded by fluvial deposits of sand, gravel and clay. The soil along the Manila
segment is predominantly underlain by Eutropepts and Dystropepts. Eutropepts are deep to
very deep welldrained dark yellowish brown, dark brown, yellowish brown, brown alluvial
soils with loam, silt loam, clay loam, silty clay loam or sandy loam textures. These occur on
level to gentle slopes having a high base saturation. The moisture cortimi genot dry for

90 cumulative days in most years.

These soils have moderate to high inherent fertility. Base saturation is greater than 35% and
cation exchange capacity (CEC) is moderate to high. Soil pH is medium acid to neutral. These
soils are mossuitable for short seasonal diversified and vegetable crops. The performance of

corn, tomatoes, beans, cucumber, and melons and other annual crops are usually good.

On the other hand, Dystropepts are brownish or reddish acid Tropepts that are formed from
acid rocks and/or under high rainfall, which have fine clayey texture. Base Saturation is low or
very low (less than 5%). These soils have nearly level to steep slopes. The mean annual soll
temperature difference between coldest months and hottest ndmathsot exceed 5° C. The

soils have low inherent fertility. Soil reaction is acidic with pH values lower than 5.0. (CPDO,
2003)

The soil map of Luzon, where the project is located is present&ihime 2.14 The soll

suborders occurring in the subjeota are Eutropepts and Dystropepts, belonging to the major
soil order Inceptisols (CPDO, 2003).

1.3.1 Soil Erosion

The area along the alignment is relatively flat with a 0 to 3% slope ratio. As discussed in Section
2.1.1.2, the soil types underlying Mks to Caloocan renders the area along the alignment not
susceptible to landslide and soil erosion. However, this relatively flat topography makes some parts
of the alignment prone to floodinduring prolonged and extensive rainfall (to be discussedare

detail in Section 2.1.1)

1.3.2 Soil quality / fertility

Only the portions in Meycauayan that have been contaminated, have been subjected to soil sample
analyses. The report on the RAMCAR site sampling results and remediation are found in Annex G.
The brief discussions on these contaminated sites are in Sections 1.1.1 and 1.1.5.
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Pedology Impact Identification, Prediction and Assessment, and Mitigation

a)

Pre-Construction and Construction Phase

Soil erosion

Construction activities that could lead to soil erosion brought about by rainfall and runoff
include clearing vegetation, placing fill, soil removal and stockpiling spoils. The severity of
erosion is a function of the area of exposed soil, rainfall iitterend duration, soil
characteristics and the volume and configuration of stockpiled soil.

Most of the construction works will take place on a relatively flat terrain. Therefore, it is
anticipated that there is no significant risk of erosion, partigutduring rainy days. Siill,
uncontrolled runoff from the site can potentially lead to soil erosion. Best management
practices that could minimize exposure to erosion are:

Use of fences or cover over exposed earth
Provision of surface water runaffainage systems
Limit stockpile height up to 2 m high only

Plan earthwork activities (e.g. excavation, cutting and filling) while considering weather
conditions (rainy season)

Soil contamination

According to land use history, the site along the FRERWV in Brgy. Tugatog, Meycauayan,

used to be a dumpsite for domestic wastes. Results of soil sampling analyses in the old
dumpsite showed no significant land contamination. However, further site investigation is
needed to confirm these initial findings.

Disturbance of soil in the former dumpsite can provide an exposure pathway for contaminants
to workers and the surrounding community. Mitigation measures would include the
establishment and implementation of specifications for worker safety, and pispesad of
excavated materials.

Aside from preexisting land contamination, soils may become contaminated during
construction works due to leaks and accidental spills of fuels and lubricants from construction
vehicles and machineries. Releases due kslezay result in relatively insignificant amount

of contaminants in the soil. However, given proper spill prevention measures, this event is
more unlikely to cause negative adverse effects. The contractors must be required to establish
and implement anmgergency and contingency plan in case of spills as well as health and
safety management plan

Exact locations of land areas to be excavated during construction in the areas mentioned must
be identified so that soil quality from these sites can be inatetign more detail.

With regard to the area near the abandoned RAMCAR Battery Manufacturing Facilities
located in Brgy. Bangkal, Meycauayan, the area needs to be monitored during construction as
the land had already been covered and remediated; andmigixcavated that traces of lead
might again be detected. Hence the following actions should be taken by the proponent before
the selection of the contractor in order to ensure that the contaminatelasiteeen
completely remediated by the RAMCAR.
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I)Cnfirm that the DENR EMB6s evalwuation of
of detailed engineering design stage;

2) If the remediatioris deemed insufficient, the proponent will request DENR EMB and
RAMCAR to conduct further remediation;

3) Even f the remediatiolis deemed sufficient, the heavy metal (Pb) in excavated soil shall be
monitored during construction. If the testing result indigaa®y contamination, the
proponent shall stop excavation/civil work and discuss with DENR EMB and RAMCAR
how to remediate contaminated soil.

Solid Waste Generation

Preconstruction activities that will result in solid waste generation include the demolition of
existing railway structures and rail tracks that were constructed during the Northrail Phase 1
Proje¢. Recycling of wastes will be implemented, as much as possible, through sorting,
stockpiling and containing recyclable wastes. Where appropriate, leftover concrete and metals
will be used for suitable alternative projects. If waste is inevitable, itheilsorted for
disposal and temporary storage area shall be designated-retNatable wastes will be
disposed of by a licensed contractor to a designated landfill.

During construction phase, excess soil from earthwork activities such as excavation,
badfilling and embankment may be generated. If not managed properly, soil wastes may be
discharged to water bodies through-affiand could cause increased sedimentation in nearby
rivers. Based on the construction plan, a total of around 1,035,272 sil will be for
disposal as a result of the balance between soil excavation and backfilling operations for the
construction of stations, elevated structures, earthworks for construction workability, drainage
and box culvert at the Depot.  However, thdeviauela Depot with an area of 140,000 m

will be constructed with a 3 meter high embankment and will require 420,6Q0 soil.

Hence, surplus soil of 615,27 Zimexpected to be generated for the entire construction. The
only impact that will be of aacern would be potential soil erosion from the temporary
stockpiling of soil and designation of proper stockpile area. This impact will be addressed
under the soil erosion section. Soil that will be excavated from the former Meycauayan
dumpsite, if not pperly managed will cause soil contamination, and should therefore, be
disposed of properly in a registered landfill.

The construction workforce, will likewise, generate solid wastes such as industrial waste
packaging materials from construction maikyiand general wastes from workers such as
food scraps, putrescible wastes, toiletries and recyclable andeogriable packaging
materials. If such wastes will not be handled properly, these would cause land and potential
surface water contamination camegative impacts to aesthetics. Mitigation measures to
address solid waste impacts include:

ef

Submi ssion and i mplementation of Solid Wast

engagement
Placement of waste bins to avoid dispersal of litterragdlar site maintenance duties

Regular collection, transportation and disposal of wastes to minimize the attraction of
vermin, insects and pests

Operation Phase

Soil Erosion

Postconstruction erosion processes could mainly be expected in areastinhezdway will
run on the side of exposed large soil surfaces of nude soils. Since the railway will run on
relatively flat terrain, soil erosion during operation is not likely to occur.
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Soil contamination

Soil contamination during operation phase |doeesult from leaks of lubricants agents and
used oil. Releases of such chemicals will be of more concern in the proposed Valenzuela
Depot stockyard, where train maintenance activities will take place.

Provide proper machines and equipment and @iaitthem properly

Store bulk waste oils and lubricants in impermeable area and with appropriate secondary
containment

Prepare a procedure manual for workers at the depot to prevent oil and chemical spills and
also provide regular training to workers keep working and surrounding environment in
good condition

Emergency and contingency plan in case of spills and health and safety management plan
must be in place

Solid waste generation

The project will require onsite personnel during operation andetprently generate general
domestic solid wastes. Likewise, railway patrons are also expected to generate general refuse.
Improper management of solid wastes may result to land contamination as well as aesthetic
impacts. Management measures shouldugelproper segregation of wastes, provision of
waste bins that will allow proper waste segregation, use of sealable waste bins to avoid
attraction of vermin, insects and pests, regular collection and transportation of wastes for
recycling or disposal atdensed facilities, and formulation and implementation of policies on
solid waste minimization and solid waste management for patrons and staff.

Hazardous solid wastes to be generated from the use of oil, lubricants, grease and cleaning
agents for mainteance activities are discussed under the soil contamination section.

Terrestrial Ecology

Vegetation

The proposed NSCR railway traversing throughutuban, Solis, Caloocan, Valenzuela,
Marilao, Meycauayan, Bocaue, Guiguinto and &flad in Bulacan provincés the areas
relatively flat terrain and arbeavily built up and populated. Much of the vegetation now
established in these areas is planted by residéomgside escaped exotic weedhjch have a
pantropic distribution.

Field surveys to assess terrestrial vegetation were undertaken on Septerh®efQ¥3 on

four preidentified sites along the NSCR Project. The sites covered by the study include the
NSCR alignment from Caloocan to Malolos with more focused on the prbgdSER
stations in Marilao, Bocaue and Guiguinto in Bulacan, and the propdsgot sitein
Valenzuéa City, as shown irFigure 2.15 The vegetation assessment for the Caloocan to
Tutuban segment wasieducted on December 28, 204.

The benchmark flostic survey was done to establish baseline information on the vegetation of
these sites, identify and locate species of conservation value and enumerate potential impacts
and mitigation measures needed to address these impacts.
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All vascular plants inclding trees, herbs, shrubs, grasses, ferns and aquatic plants were
enumerated from each site thru direct visual observation. A running checklist was created for
each of these sites with special attention given to ascertain the occurrence and exact locations
of threatened species. GPS coordinates of all threatened species that are likely to be affected
by the proposed development were recorded and their locations plotted on a map.

Taxa Counts

A total of 116 morphespecies were enumerated from all sbesibelonging to 104 genera and

43 families. The most speciose families include Gramineae/Poaceae with 17 species followed
by Fabaceae/Leguminosae with 11 species and Malvaceae with 9 species. (SeE fannex
Checklist of Floral Specidsr Malolos to Cabocan, and Caloocan to Tutuban

Endemicity

A great majority of the plants (71%) enumerated from the sites are exotics or plants
originating from other countries. Only 33 out of 116 plants are indigenous (28%) or native to
the country.

ThreatenedPlants

One species designated as threatened under the DAG1280d@ IUCN 2007 Red Lists,
shown in Table 2.5, was recorded from the field survey in Valenzuela. Plrecarpus
indicus locally known asarra, are located in Valenzuela (28 individuals)shewn inFigure

2.16 Occurrence of some juvenile Pterocarpus indicus (narra) was recorded also along the
edges of the PNR ROW in the Caloocan to Tutuban segment. So far, no species that falls
under the CITES |, Il and llithreatened species lists weesorded. No threatened species
were recorded from Guiguinto, Marilao and Bocaue Stations.
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Table 2.6List of Threatened species under DAO 2067 and IUCN 2007

. S Common . DAO
Family Scientific Name Name English Name 20071 IUCN 2007
ARECACEAE/ 'r?]de‘r’:;l'"di""zBecc ) | Bungade | Lo m ENAlc, |LR/nt ver2.3
PALMAE Bece | Jolo Bl+2cd (1994)
Amboina wood; VU
FABACEAE/ Pterocarpus Burmese
LEGUMINOSAE | indicuswilld. | N&@ rosewoodRed | CRALO | AL ver2.3(
994)
sandalwood
Vitex parviflora : EN Alcd VU
LAMIACEAE Molawin Molave " | Alcd ver2.3(
Juss. B2bc
1994)
Artocarpus Not VU
MORACEAE blancoi(EIm.) Antipolo assessed Ald ver2.3(
Merr. 1994)
Source: JICA Study Team
Legend:
LR=Low risk EN=Endangered DD=Data Deficient
VU=Vulnerable CR=Critically Endangered

Legend: g prerqcarpus indicus Willd or Narra
AER alignment

Source: JICA Study Team
Figure 2.26 Valenzuela area showing locations of Pterocarpus indicus Willd or Narra

A discussion of the vegetation in the proposed NSCR stations and the rights of way is presented
below.
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Vegetation Description

Marilao Station

The area for the proposed Marilao Station in front of SM Marilao is a well maintained lawn
composed mainly foAxonopus compressiecally known as carabao grass interspersed with
weeds such a€ommelina benghalensis, Achyranthes aspera, Tridax procunamehsther
grasses such &hrysopogon aciculatusr amor seko. In some areas, hedgeBatfilanthus
tithymaladeslocally known as Luhang Dalaga are planted.

The right of way from Marilao station going to Bocaue station is planted with an assortment of
fruit trees such asChrysophyllum cainitoor star apple,Averrhoa bilimbi or kamias,
Tamarindus indicaor sampalocMoringa oleiifera ormalunggayand Muntingicalaburaor
aratiles. These trees are planted by informal settlers who still occupy some portions of the
right of way.

Bocaue Station

The proposed Bocaue station is a vacant lot overgrown Witithloa muticaor what is
commonly known as Paragrass. This grass is well adapted to grow in soil that is too wet for
other plants and has been introduced in the country from South America at the turn of the
century. It is an important fodder grass and hasoime widely established under local
conditions. In some areaSaccharum spontaneufocally known as talahib can be seen
growing in isolated clumps. Some trees that were observed from this site ifelidmalia
catappalocally known as talisay anduntingia calaburalocally known as aratiles.

The NSCR right of way from Bocaue Station to Guiguinto station is likewise vacant and
overgrown withUrochloa muticaand some patches Saccharum spontaneusn talahib.

(Photo Nr. 46 Annex E)

Guiguinto Station

The Proposed Guigiuinto station is another vacant lot overgrown primarily Wvdbhloa
mutica or Paragrass. The soil is predominantly waterlogged with few treeewfaena
leucocephaldocally known as Ipiipil, Samanea samaor akasya an€Cananga odaata or
ylangylang. Some of the shrubs observed in this site incRideus communisr castor oil
plant andSenna alataor akapulko. In some area€plocasia esculentar gabi isplanted
(Phoo Nr. 471 Annex E).

Valenzuela

The proposed Valenzuela aeps predominantly covered with grasses. In waterlogged areas,
Urochloa muticaor Paragrass are well established. In places with better draifageEum
maxium or Guinea grass can be observed to dominate these areas. In the periphery,
Pterocarpus indicusor narra were planted by National Food Authority (NFA) personnel
alongside withSamanea samaar akasyaleucaena leucocephalar ipil-ipil, Azadirachta

indica or neem,Delonix regiaor fire tree. The compound is likewise planted with these
species alongde other ornamental shrubs suchDaganta repensor yellow duranta. Fruit
bearing trees such d%angifera indicaor mango can also be seen as welCasca papayeaor

papaya Photo Nr. 48Annex E).

Annex F presents photos of plants surveyed alongNtRER alignment form Malolos to
Caloocan, while Appendix G present the Checklist of Species in the proposed stations, in
Valenzuela, and along the NSCR alignment.
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Caloocan to Tutuban

Ocular survey along the PNR railway tracks was undertaken and to idéwifgxisting
vegetation cover. Identification of the species was primarily through visual observation of the
external morphology or outward appearance (shape, structure, color, and pétierplants

The identified species are then compared andiatdd using flora field guidebooks and other
reference materials such as Pictorial Cyclopedia of the Philippines Ornamental Plants by
Domingo A. Madulid.

As listed inAnnexF, a total of 113 plant species belonging to 53 families were identified in
the study area. Of the species identified, four (4) are endemic, three (3) are native, 13 are
indigenous, and the rest are introduced to the country. The endemic speciesGacladem
luzonicum (pili), Ficus odorata(isis), Veitchia merrillii (Bunga de @ina), andLivistona
rotundifolia (anahaw), while the native species incluBasella alba (alugbati), Citrus
aurantium(dalandan), an@itrus microcarpakalamansi).

The flora community in the study area is characterized by a high number of introgecess s
well-represented by ornamental plants and trees typical of aupuilegetation type. Some
notable ornamental plants identified a@anna indica(Bandera EspafolaBougainvillea
spectabilis (bougainvillea), Impatiens balsamina(kamantigue), Dieffenbachia exotica
(diffenbachia), and Asparagus densiflorus (garden asparagus).

Among the treeskicus septica(hauili) an indigenous species of the Morceae family is the
most commonly observed along the entire stretch of the alignment. Other treeg widel
propagated areSesbania grandolia(katuray), Mangifera indica (manga), andAnnona
squamosdatis).

Occurrence of some juvenileterocarpus indicugnarra) was recorded, usually along the
edges of the PNR ROW. This species is critically endangerest tineDAO 200701 (The
National List of Threatened Philippine Plant Their Categories and The List of Other Wildlife
Species).

Two (2) herb species from different families dominate the ground layer of the study area
Altemanthera amabilitékucharitasfrom family Amaranthaceae and Commelina benghalensis
from family Commilinaceae.

Ocular survey along the PNR railway tracks was undertaken and to identify the existing
vegetation cover. Identification of the species was primarily through visual obsereathe
external morphology or outward appearance (shape, structure, color, and pétierplants

The identified species are then compared and validated using flora field guidebooks and other
reference materials such as Pictorial Cyclopedia ofRhiéippines OrnamentaPlants by
Domingo A. Madulid.

The list of flora identified in the Caloocan to Tutuban segment is in Annex F.
Threats to Important Local Species ofFauna

Based on DAO No. 20025 or the National List of Threatened Fauna, there are four (4)
species of mammals, five (5) species of birds and three (3) species of reptiles in and around
the Bulacan Region are included in tist, as presented ifiable 2.7

68



Environmental Performance Report and Managerm&ar(EPRMP)
NORTH SOUTH COMMUTER RAIL PROJECT

Table 2.7 National List of Threatened Fauna in and around Bulacan Region

Taxonomy | Scientific Name Common Name Consstirt\l/gtlon Distribution Area
Macaca I
fascicularis Philippine Monkey OTS
Cervus .
Mammals | mariannus Philippinebrown deer VU Thrgughout the
Pteropus Giant flying fox Philippines
OTS
vampyrus
Acerodon jubatug Goldencrowned fruit bat| EN
Sierra Madre
Erythrura Greenfaced parrotfinch | VU Mountain Range,
viridifacies
Norzagaray, Bulacar,
. Candaba
Birds Grus antigone Sarus crane CR Swamp
Tringa gulttifer Nordmann's greenshank EN Obando, Bulacan
Sterna bernsteini| Chinese crested tern CR Luzon
Zoothera cinerea| Ashy thrush vuU Bulacan
Hydrosaurus | b uiobine sailfin lizard | OTS
postulates
. Python . Throughout the
Reptile reticulates Reticulated python OoTS Philippines
Cr'ocodylus. Philippine crocodile CR
mindorensis

Source: 2004 Statistics of Philippine Protected Areas and Wildlife Resources
Conservation Status: CRCritically Endangered EN Endangered VU Vulnerable OTS OtherThreatened Species
OWS- Other Wildlife Species

The threatened species listedTiable 2.7are endemic to the Philippines and are now usually
found in the forested areas, more probably in protected areas or landscape.

The project site is located along commercial, industrial or residential areas. Thus, no protected
habitat of listed endangered species will be affected. On the contrary, much of the fauna
established in the area are domesticated animals, most of whitdnded by residents along

the area. A listing of the fauna species encountered during the site survey as well as identified
through interviews is presented Table 2.8A listing of the fauna species encountered in the
Malolos to Caloocan segment durithge site survey as well as identified through interviews is
presented iTable 2.8

Table 2.8 List of Fauna Encountered during the Site Survey

Common Name ‘ Scientific Name
Domesticated Animals
Cats Felis domesticuc
Chicken Gallus Domestics
Cow Bossp.
Dogs Canis sp.
Goat Capra sp.
Pigs Sus sp.
Insects
black soldier fly Hermetia illuscens
bush brown butterfly Mycalesis cf. mineus
Dragonfly Diplacodes trivialis
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Common Name

Scientific Name

Orthetrum Sabina

Acisoma panorpoides

Flesh fly Sarcophaga sp.
cf. Eristalinus
Fl fly/ hid fl
owertly! syrphid fty Mesembrius
Ladybird beetle cf. Micraspis sp.
Lynx spider cf. Oxyopes

Narrowwinged damselfy

cf. Pseudagrion cf. pilidorsum

cf. Agriocnemis

cf. Ischnura senegalensis

Grasshopper N/A
Katydid N/A
Shield bug N/A
Truebugs N/A

Source: JICA Study Team

For theCaloocan to Tutuban segment, a number of domesticated animals were recorded in the
study area among otheSolumba livia domesticgcity pigeons/kalapati),Canis lupus
familiaris (dog), Felis catus domesticysat), Capra aegagrus hircugyoat), andsallus gallus
domesticugchicken/game fowl).

C. domesticas usually bred for leisurely purpose, white domesticuggame fowl) are either
for gaming purpose or as food supplement. Backyard growi@) bfrcus in the area based
on local accounts is simply practiced as a sis@dle business to augment finances.

Avifauna

A bird survey was conducted last October 19, 2013 at the proposed Valenzuela stabling yard
and Guiguinto station, where these areas are priedmtly covered with grasses with
waterlogged sections of land. The survey was done through visual inspection and interviews
among local residents around the NSCR alignment at Valenzuela and Guiguinttadtea.
2.9shows a list of bird species encouetkduring the survey.

Table 2.9List of Bird Species Encountered in Valenzuela and Guiguinto

Common Name Scientific Name Residency Status

VALENZUELA

Scalybreasted Munia Lonchura punctulata

Striated Grassbird Megalurus palustris

Yellow-vented Bulbul Pycnonotus goiavier

Philippine Pygmy Woodpeckell Dendrocopos maculatus E
Cattle Egret Bubulcus ibis R
Cinnamon Bittern Ixobrychus cinnamomeus R
Common Moorhen Gallinula chloropus R
Great Egret Egretta alba R
Goldenbellied Flyeater Gerygone sulphurea R
Pied Triller Lalage nigra R
Pied Fantalil Rhipidura javanica R
R
R
R
R

Blue-tailed Beeeater Merops philippinus
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Common Name Scientific Name Residency Status
Chestnut Munia Lonchura malacca R
Eurasian Tree Sparrow Passer montanus R
Pacific Swallow Hirundo tahitica R
RedTurtle-Dove Streptopelia tranquebarica R
White-breasted Waterhen Amaurornis phoenicurus R
Yellow Bittern Ixobrychus sinensis R
Zebra Dove Geopelia striata R
Intermediate Egret Egretta intermedia M
Little Egret Egretta garzetta M
Barn Swallow Hirundo rustica M
Black-crowned Nightheron Nycticorax nycticorax M
Brown Shrike Lanius cristatus lucionensis M
Common Kingfisher Alcedo atthis M
Whiskered Tern Chlidonias hybridus M
BULACAN
Blue-tailed Beeeater Merops philippinus R
CattleEgret Bubulcus ibis R
Chestnut Munia Lonchura malacca R
Cinnamon Bittern Ixobrychus cinnamomeus R
Eurasian Tree Sparrow Passer montanus R
Glossy Swiftlet Collocalia esculenta R
Greater Painted Snipe Rostratula benghalensis R
Pacific Swallow Hirundo tahitica R
Pied Fantail Rhipidura javanica R
Scalybreasted Munia Lonchura punctulata R
Striated Grassbird Megalurus palustris R
Tawny Grassbird Megalurus timoriensis R
White-collared Kingfisher Halcyon chloris collaris R
Yellow-ventedBulbul Pycnonotus goiavier R
Zebra Dove Geopelia striata R
Brown Shrike Lanius cristatus M
Barn Swallow Hirundo rustica M
Snipe sp. Gallinagosp. M

Source: JICA Study Team
Residency Status: E = Endemic R = Resident M = Migrant

Based orpbservation, the birds come to the areas along the NSCR alignment, specifically in
waterlogged areas and areas covered with grasses, mainly for feeding. It flies back towards
the north direction, where itds roosting is |

Thehabitat area in th@roposediepot area that will be clearade small and do not constitute
important stopover sites for migratory bird species. Only six migrant species out of 26 birds
were recorded at Valenzuela and only three of 18 at Bulacan and nahesefmigrant
species appear in the Convention on Migra@®pgcies CMS) list.

Some of the migrants are widely distributed terrestrial species able to thrive in disturbed and
fragmented habitats e.g. Brown Shrike Lanius cristatus and Barn Swallowddirustica
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while others were observed flying very high over the area, e.g. Intermediate Egret Egretta
intermedia and Whiskered Tern Chlidonias hybridus. Resident graminivores eeadied

birds that feed on grass inflorescence and use tall grassessting material i.e. munias and
sparrows were the most abundant and occurred in big fldR&sident insectivores. i.e.
Grassbirdavhich are also widely distributed in grassland and marsh habitats made up the rest
of the species observed in the syrv&Videly distributed species are those highly tolerant of
disturbance and able to take advantage of resources in faltesd landscapes.

The species that would potentially be affected by the proposed habitat clearance/conversion
are the resident waterbirds i.e. the bitterns and rails. However, there are similar and larger
grasslandgmarsh habitats in Valenzuela and Bulacan that can support resident and migrant
birds passing through the area.

Since 2004, the Protected AreaslaVildlife Bureau of the Department of Environment and
Natural Resources in partnership with the Wild Bird Club of the Philippines
(www.birdwatch.ph) has conducted regular surveys of watshin Vaknzuela and other
wetland areas throughout the cayniThe survey team of the Claoveredthe adjoining

areas of Arkong Bato, Villa Encarnacion, Incuman and St. Elsewhere in Malanday,
Valenzuela,which are near the NSCR alignment.nTepecies were listed includintpe
resident Barred Rail Gallirallu®rquatus and Pulg Swamphen Porphyrio porphyriahich

were not encountered during the survey for NSCR Project at Valanand Bulacan. An
important record from Valenzuela is the presence of a breeding colony of hundreds ef Black
crowned Nght-heronNycticorax nycticoraxwhich used to be entirely migratory. Another
frequently surveyed site in proximity to the NSCR alignment is the Tanza, Navotas coast,
which is the habitat or stopover site for many migratory waders during winter migration
startingin September and spring migration in Ma#spril. Availability of stopover habitat

for migratory birds is therefore not limited in the area.

For the Caloocan to Tutuban segmérable 29, shows the birddiversity was observed in

the study area in thduration of the survey, totaling to only seven (7) species belonging to
seven (7) families. The encountered species are those usually found in urban areas, and are
generally adapted to lowland and residential areas.

Of the identified individualsPassemontanugEurasian tree sparrow), an introduced species

from China in the 19306s was the most frequei
Collocalia esculentgGlossy swiflet/langayangayan) was also commonly sighted. These

two (2) species are widely distributed in the country, normally inhabiting lowland areas and
residential communities.

Based on the International Union for Conservation of Nature (IURZNlist 2014, all the

bird species observed belongs to the least concern catéigeag. not established whether the
significant bird activities such as nesting, roosting, and mating are performed in the area. The
low species diversity in the project aris expected as it is located in a highly disturbed
environment in terms of habitat availability.
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Table 2.10Residency and Conservation Status of Bird Species Encountered in the Caloocan to
Tutuban segment

Family Name Species Name Common Name Residency | IUCN Redlist
Status (2014)

Apodidae Collocalia Glossy Swiftlet Resident Least Concern
esculenta

Columbidae Geopelia striata | Zebra Dove Resident Least Concern

Muscicapidae Rh|p|<jura Pied Fantail Resident Least Concern
javanica

Ploceidae Passemontanus Eurasian Tree Resident Least Concern

Sparrow

Pycnonotidae Pyp ngnotus Yellow-vented Resident Least Concern
goiavier Bulbul

Sturnidae Ac;ndotheres Crested Myna Resident Least Concern
cristatellus

Sylviidae Megalqrus Striated Grassbird | Resident Least Concern
palustris

Source: JICA Study Team
1.4.3 Threats to abundance of important species

The project structures will be elevated so there will be no restrictions to movement or access
of fauna.

As to GHG emissions, please see discussioseation on Air Quality. In essence, since the
project will use electricity and not fossil fuels, there will be reductions in overall GHG
emissions, and hence there will be no necessity for carbon sequestration.

Terrestrial Ecology Impact Identification, Prediction and Assessment, and Mitigation

a)

Pre-Construction and Construction Phase

Clearing and removal of trees

Nineteen (19) narra trees located at the sid¢hef NSCR alignmentFigure 2.16 in the
proposed Valenzuela stabling yard will be aféecand removed from the sit€hese narra

trees may be relocated thrdugalling and transplantation. The DENR Region 3 office will be
requested to identify a site where they will be replanted and other tree planting activities will
be conducted to repladrees will be removed by site clearing. For every tree removed, an
equivalent 10 tree seedlings will be plantiedaccordance with DENR Administrative Order
(DAO) 58 series of 1993 (Regulations Governing the Extraction, Assessment, Processing and
Trangport of Narra Resources).

Other trees, such as fruit bearing trees, along the alignment will be removed, and these will be
subject to compensation if they belong to PAPs. Discussion of compensation-torinben
trees such as fruit trees will be fully disssed in the Resettlement Action Plan

Loss of wetland habitat and displacement of birds

The proposed areas or habitats to be cleared or developed are small and do not constitute
important stopover sites for migratory bird species. Only six migraetiep out of 26 birds
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were recorded at Valenzuela and only three of 18 at Bulacan and none of these migrant
species appear in theo@vention on MigratorypeciesCMS) list.

In order tooffset the loss of habitat, even if small and unimportant, tbpgmentwill seek
assistance from the&ociety for the Conservation of Philippin&/etlands (SCPW) to

identify an adjacent wetland area that the proponent will conserve and enhance so that this
area will attract the birds and stay here instead. The proponent will conduct annual bird count
to monitor the bird population in the surrogate wetland area established.
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Table 2.11Impact Identification, Assessment and Mitigating Measuregor Land

Environmental aspect

Environmental

Component Likely to

be affected

Potential impact

Assessment of
Impacts

Mitigating measure

PRE-CONSTRUCTION AND CO

Earthworks (excavations for
foundations; cut and fill; land
grading, etc.)

such soils
(Meycauayan dumpsite
and RAMCAR battery
site)

NSTRUCTION
Topography Alteration of Low adverse Depot area must be-graded to match the original
topography topography
Soil Soil erosion Low adverse fUse of silt fences and
earth especially befor
benching off <adisme nts eb
fProvision of surface w
fLimit stockpile height
fTMinimize removal of wve
possi bl e
TPl an earthwork activit
and filling) welathercacmw
(rainy season)
Soil Soil contamination due | Low adverse fProvide proper constru
to oil or lubricant spills vehicles and maintain
fTOil and grease traps i
fTEstablish &amralimplaeame g
management plan and en
plan in case of spills
People (Health and Worker and community| Moderate adverse TfTEstablish and i mpl emen
SafetyofWorkers_and exposure to health and sfaety, and proper disp
nearby communities) safetyha_lzardsdugto TFurtsheafy soil to verif
working in areas with .
contaminated soils contambaatedoon evaluat
and/or excavation of (RAMCAR baj)tery site

TDi sposal of (f e xena WMaty € @& U
dumpand eRAMCAR b at tae Iry
I ad i || operator

Excess soil for disposal from

earthwork activities

Solid Waste

Generation of solid
waste

Moderate adverse

TfSubmi ssi on atnidon mpfl eSme
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Environmental aspect Environmental Potential impact Assessment of Mitigating measure
Component Likely to Impacts
be affected
Management Pl an as par
Demolition of existing railway engagement
structures fRecycling nacfl udd snage ssnoui cl
possible
fUse of |l eftover concre
alternative projects
fProper sorting of wast
of appropriate tempor g
fDi sposaflewyfc mdpines Wy a
contractor
Construction / Civil Works 1 Sol i d Wa s| Generation of solid Moderate adverse fSubmi ssion and i mpl eme
Liquefaction 1 Peopl e ( Hwaste; Land and water Management Plan as par
Ground subsidence Safety) contamination; aestheti engagement
Ground shaking/ground rupture impacts; spread of . :
diseases fProvision of waste bin
and regular site maint
fTfRegul ar collection, tr
wastes to minimize the
and pests
Liguefaction Loss of sail strength, High adverse impact | f{Consi der | iquefaction
settlement of soil, laterg the structures
spreading, bearing
failures, floatation of
embedded structures,
damage to overlying
structures, in the event
of an earthquake
Ground subsidence Subsidence due to soft| Moderate adverse TfDesign of structures a
soil at depot area impact ground subsidence
Groundshaking/ground | Damage to components Moderate adverse fUndertalpecsifi € sei smigd
rupture of the construction work impact and estimates of how t
structure wil!/ mo v e
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Environmental aspect

Environmental
Component Likely to
be affected

Potential impact

Assessment of
Impacts

Mitigating measure

fDesign and const raudcdtr es
seismic hazards (adopt
speed of peak value fo
Removal of trees and other Flora - Narr a tr ed Moderate adverse T Coordination with con
vegetation al i gdmemt impact for relocatibanl £idt ¢ s e
Caloocan t T Provigioomesfpondi ng nu
anat the V seedlings will be pro
depot site replacement of trees
affectedoa f Monitoring of surviva
during the f Provision of compensa
operation ti mber species such a
‘Ot her tree (to bedi hal the RAP)
fruit bear
along the
wi | | be r ¢
Development of Depot site Wetland Habitat - Loss mafl | Lowadverseimpact | To offset the | o0ost we
swampy ar € assistance from the ¢
a freivgrato of Philippine Wetl an(
resident b .
adjacent wetl and ar e
conserve and enhance
t he bd rdtsayanhere inst
T Condseashminmd count to
popul ati on i n t he g
established.
OPERATION
Use of railway transportation Land Use fMor e ef fi cl Beneficial Identification of future land use of surrounding areq
safer tran that will result to a significant increasegammercial
facility d activities especially near train stations, to guide urb

reduced tr
reduced tr
congestion
traveler s

planners of the LGUs to adapt future development
plans accordingly.
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Environmental aspect

Environmental
Component Likely to
be affected

Potential impact

Assessment of
Impacts

Mitigating measure

reduced en
consumpti o
flncrease i
devel opmen
near the ¢
Maintenance Works at the Depot| Soil Soil contamination Moderate adverse fProvide proper machine
site resulting from leaks of | impact maintain them properly
lubricants agents and fStore bulk waste oils
used oil. area and with appropri
fPrepare a procedure ma
to préevand ohemical sp
regular training to wo
surrounding environmen
TfTEmergency and continge
and health and safety
pl ace
Passengers Movement Solid wastes from staff | Land and water Moderate adverse fProper segregation of
and patrons contamination; aesthet fProvision of waste bin
|mpacts;spreadof segregation
diseases .
fUse of seal abl e avatsiten
vermin, insects and pe
fRegul ar coll ection and
recycling or disposal
fFormul ation and i mpl emn
solid waste minimizat:.
management for patrons
Movement of trains Ground subsidence Soft soil at depot area | Moderate adverse fRegul ar monitoring and
ground subsidence
Liquefaction Loss of soil strength, High adverse impact | f{Consi der | iquefaction
settlement of soll, laterg the structures

spreading, bearing
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Environmental aspect Environmental Potential impact Assessment of Mitigating measure
Component Likely to Impacts
be affected

failures, floatation of
embedded structures,
damage to overlying
structures, in the event
of an earthquake
Ground shaking/ground| Damage to Moderate adverse fConduct regular check
rupture infrastructure in the
event of arearthquake

reinforce, i f necessar

Source: JICA Study Team
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2. THE WATER

2.1 Hydrology
2.1.1 Drainage morphology/flood history

The hydrological characteristics of the area are defined by two major river basins, the
Pampanga River BasiRigure 2.27 and Pasid.agurade Bay River BasinHigure 2.3).

A big portion of the province of Bulacan is covered by the basin of the PamRamga The
Pampanga River basin system is tfdatgest basin in the Philippines. It is broadly divided

into three sukbasins: Pampanga Main River basin, Pasac River basin (or alternatively known
as the PasaGuagua Allied river basin) and the Andaiver basin. The headwaters of these
three basins originate from different mountain areas with separate river channels draining into
the Manila Bay. These channels are interconnected and their water resources management
works are closely related.

The Rampanga River has a channel length of around 265 km, originating in the Caraballo
Mountains north of the basin, and flows into Pantabangan Dam. From the dam it further flows
southward meeting with several tributaries until emptying into Manila Bay. iTheer 6 s mai n
tributaries are the Rio Chico River from the northwest side and the Ce&antr and

Pefiaranda Rivers on the eastern side of the basin.

The Pasa6Guagua River system includes various channels running on the eastern slope of Mt.
Pinatubo, sch as the AbacaBan Fernando, PasRptrero and PoraGumain Rivers, which

all flow into Manila Bay. In the lower reaches, the river system is connected with Main
Pampanga River by the BeBan Esteban Cutff Channel.

The Angat River system originates the Sierra Madre Mountains and flows into the Angat
storage dam. From the dam the river flows westward and finally empties into the Manila Bay
through Labangan Floodway. The Angat River joins the Pampanga River at Calumpit,
Bulacan via a connecting vaatvay, the Bagbag River. Southeast of the Pampanga River is
the Candaba Swamp, which covers an area of some 250 square kilometers. The Candaba
Swamp absorbs most of the flood flows from the western slopes portion of the Sierra Madre
and the overflows ofhe Pampanga River via the Cabiao Floodway. This area is submerged
during the rainy season but is relatively dry during summer.

There are the two major hydraulic structures within the Pampanga River Basin, the
Pantabangan Dam located upstream of the rupzen Pampanga River and Angat Dam,
located on the eastern lower portion. Both operate as a hydropower and as an irrigation
reservoir. Within the province of Bulacan are two other dams, the Ipo and Bustos Dams. Ipo
Dam, located about 7 km downstreafmAngat Dam, is primarily a diversion dam and active
reservoir for water supply requirements of Metro Manila. With a capacity of only around 7.5
million (M) m® compared to Angat Dam, which has a reservoir capacity of around 880 m
supports and mimally regulates releases coming from the Angat Dam. If the impounded
water exceeds this volume, water starts to overflow the radial gates. On the other hand, Bustos
Dam located around 38 km downstream of Ipo serves mainly as an irrigation reservoir.

The PasigMarikina-Laguna de Bay Basin covers the National Capital Region in the west,
portions of the Region Il province of Bulacan in the northwest, and the Region IV provinces
of Rizal in the northeast, Laguna and portions of Cavite and Batangassiouthe This basin

is composed of 29 sHt|sins of which 22 subasins collectively known as Laguna de Bay
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basin drains to the Laguna Lake, while runoffs from the other seven Metro Manila river sub
basins flow to the Manila Bay. Another important body atav the Pasig River bisects Metro
Manila and serves as the outlet of Laguna de Bay to Manila Bay.

The Pasig River is the master drainage system that links Manila Bay with Laguna de Bay. The
river has a total length of 25 km and cuts across most oitietropolitan Manila.

Draining into the Pasig River are creeks/esteros and large storm sewers which collect the run
off water from large areas of the metropolis. Seven creeks/esteros were crossed by the
railroad tracks along the subject segment, tlimellanila and four in Caloocan Cityl &ble

2.12. From south to north, these are:

Table 2.12List of Creeks/Esteros along Subject Segment

Name Approximate geographic coordinate of crossing (WGS84
Estero de Vitas, Manila 14A 3606 210.29I1Aa 58®BBat E Lo
Estero de Kabulusan, Manilg 14 A 3706 18.2204A0 58 6L &t9,. 49 0
Estero Sunog Apog, Manila 14A 3806 06.20%90 508 6L 83t6,. 2 4§
Makabalo Creek, Caloocan 14A 3806 14.2900 58 6L 8t7,. 380
Casili CreekCaloocan 14A 3806 28.299%0 58 6L 8t7,. 090
Unnamed Creek, Caloocan 14A 3806 42.2807A0 58 6L Bt4,. 210
Unnamed Creek, Caloocan 14A 396 0MUN.297A0 58 6L 88t0,. 59 ¢
Source: JICA Study Team
EsterodeKabulsan is | isted in the Manil ae xCiostpirredice n

estero. Parts of Makabalo and Casili Creeks, as well as two unnamed creeks, in Caloocan are
Aimi ssingd and have been covered by concrete.
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Figure 2.27 Pampanga River Basin Map
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Figure 2.28 PasigLaguna de Bay Basin Map
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Flood History

The NSCR alignment lies mostly on the southern part of the Pamginga Basin and
portion of which is located northwest part of the Pdsiguna de Bay Basin.
Geomorphologic setting of this part of the river basins makes the project area highly
susceptible to flooding.

The Pampanga River basin is vulnerable to flooding, due to its relatively low elevation and flat
terrain. Its narrow and silted waterways, attributed to the 1991 Mt. Pinatubo eruption, and
proximity to Manila Bay, wherein tides impede river and creek flfmsther contribute to the

basinds flood susceptibility. The basin expe

The dry season generally occurs from December to May. The wettest months are from July to
September. The basin could only handletween 10230 millimeters (mm) of 24 hour
Rainfall.

Historically, extensive flooding occurred at the Pampanga River Basin numerous times. This
occurred in July 1962, May 1966 (during typhoon Irma), May and June 1976 (during typhoon
Olga and Ruby)June, July and August 1972 (during typhoon Ora) October 1993, August
2003, August 2004, late Septemi@gctober 2009 (during typhoon Ondoy), and the most
recent southwest monsoon in August 2012. The flooding that occurred in September 2011,
associated witllyphoon Pedring nearly swallowed the Province of Pampanga and Southern
parts of Bulacan. The flooding in the river basin that occurred in July and August 1972,
severely affected almost all of the entire Province of Pampanga, Nueva Ecija, Tarlac and
Bulacan.

Likewise, the northern part of Metro Manila, which includes Caloocan City, Malabon,
Navotas City and Valenzuela City (CAMANAVA), is included among the fipozhe areas.

The area has a low and flat topography with an elevation of up to 3 m abovedinesea

level. Inundation takes place almost throughout the year and most frequently during May to
September when high tide takes place simultaneously with heavy rains. The inundation in
these areas was brought about by a combination of factors subk aserflowing of the
MalabonTullahan River and an inadequate local drainage system.

Figure 2.® shows the flood hazard areas simulated using rainfalls delivered by tropical storm
Ondoy on 26 September 2009. The rainfall event is considered as @meegvent that can
generate floods with a 161B60 year return period. It should be noted that data for Malolos
were not yet available during the simulation of the said inundation maps. However, based on
the stakeholders meeting conducted for this EIA|d\Ws residents along the ROW has
expressed that based on experience, some areas along the alignment in Malolos -are flood
prone, which was allegedly due in part to the blockage of natural waterways during the
Northrail project construction. The high hazangkas include neighboring municipalities of
Balagtas, Bocaue, Marilao and Meycauayan in Bulacan. Moderate to high flooding may be
experienced in Guiguinto, Valenzuela and Malabon.

A large part of Metropolitan Manila is susceptible to flooding as shawRigure 2.20
Generally, the entire length of the study area is moderately susceptible to flooding, meaning
the area is likely to experience flood heights of 0.5 to 1.0m and/or flood duration of 1 to 3 days.
However, anecdotal accounts indicate thates@aortions of the railroad tracks in Manila and
Caloocan have low flood susceptibility, experiencing flood heights less than 0.5m and/or flood
duration of less than one day.
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Source: GMMAREADY Project
Figure 2.29 Preliminary Flooding Hazard Map of Metro Manila
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Figure 2.30 Flood Hazard Map of the Project Area
Hydrology Impact Identification, Assessment and Mitigation
a) Pre-Construction and Construction Phase
Flooding
The NSCR alignment goes through the flood prone zone of the Pampanga River Delta and the
CAMANAVA area.

In addition to the flood history of the project alignment area, the project should also take into
consideration the flood projections of PAGASA f@2P and 2050 which predict thetinfall
increase is likely during the southwest monsoon (DutgAugust) season until the transition
(SeptembeOctoberNovember) season in most areas of Luzon and Visayas, and also, during
the northeast monsoqecembetJanuary-ebruary) season, particularly, in provinces/areas
characterized as Type Il climate in 2020 and 2050.

Extreme rainfall events (heavy daily rainfall) will continue to become more frequent, extreme
rainfall is projected to increase in Luzand Visayas only, in 2020 and 209he projected
seasonal rainfall change in 2020 and 2050 under the mediuge emission scenario in
Bulacan andNCR are presented in Table 2.18 on page 104
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Preconstruction and construction activities may tempograidiggravate these flooding
problems if not implemented properly. Improper handling, storage, and hauling of demolition
debris/excavated materials, particularly along station location may clog existing drainage
systems and block creeks, canals and othé&rways. Due to the construction of impervious
structures such as the viaducts, stormwatefftimay increase that would change the flood
storage capacity of waterways and its floodplains. Filling up or raising of swampy areas such
the proposed stablinyard in Valenzuela above the present elevation would result to a change
in run-off pattern, aggravating flooding in the lowlging areas.

Given that flooding is an existing environmental problem in the project area, the proponent

shall ensure that appropriate measures are put in place and strictly complied with. The
proponent shall execute a Contr eocomionend® Progr
proper disposal of demolition debris and construction spoils. These materials shall not be put
anywhere near watercourses and areas where it could be carried away ilyiodoaveas of

the project or into the drainage system. Upon thepbetion of the project, the contractor will

take care of the disposal of all debris and waste materials into an appropriate designated area.
The contractor shall initiate erosion control measures before major earthmoving works begin.

NSCR structures wilbe designed to have a clearance of above estalliflood level and
dischargesyhich will be established and included in the detailed design. When necessary,
sump pumps will be installed at the lowest points to pump out accumulated floodwater along
therailway track.

Aside from being geaonorphologically a catch basin, another reason that aggravated the
existing flooding problem of the affected areas is the filling up of wetlands and natural
waterways. Such a case happened in the alignment alongaBudaring the construction of

the previous North Rail project. To address this, improvement of canals/culverts and
construction of new sufficient and effective drainage system shall also be incorporated. The
proponent will also coordinate with DPWHhdwo i nt egr at e both parties
the project area.

2.1.2 Change in stream, lake water depth

While the project will pass through the rivers mentioned above, it will not pass through any lakes,

since there are no lakes in the area. Theagéllen of the structures as viaducts will not in any way

change the flows of water bodies like streams and the rives, nor affect the depth of these water bodies.
2.1.3 Depletion of water resources/ competition in water use

The project will not be utiling water intensively. The only use of water will be for washing of the
coaches at scheduled times, and for domestic use (for the toilets at the stations for passenger use and

at the offices of the railway management, for employees use). Source of wWiabertiviough the
regular water services providers (Maynilad, Manila Water, and the local water districts).

2.2 Water Quality

2.2.1 Ground Water Quality

The project will not utilize, nor affect groundwater since all the structures are above ground.

2.2.2 Surface Water quality
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Philippine water quality is assessed based on the set beneficial use as defined in the
Department of Environment and Natural Resources (DENR) Administrative Order (DAO) 34,
Series of 1990. Under this DAO, a water body must radhe parameters that define the
desired water quality 100 percent of the time to maintain its designated water body
classification.

In terms of environmental concerns, Region 3 is one of the most critical regions in terms of
environmental concerns prarily because of the sprawling number of industries and
settlements without the necessary land use and environmental planning. Based on the Green
Framework of Innovative Strategy (GFIS) for Sustainable Consumption and Production
Report (March 2008) prepadat by the Environmental Management Bureau (EMB) of DENR

and International Center for Environmental Technology Transfer (ICETT), of the 40 rivers
surveyed in Central Luzon, 5 are biologically dead. These dead rivers are the Balagtas, Bocaue,
Guiguinto, Mariao and Meycauayan rivers, all in Bulacan. According to the report, industrial
wastes account for about 48% of the total pollution load of rivers and creeks. In terms of
biochemical oxygen demand (BOD) loading, 51% is generated by domestic sources, 14% by
the industrial sector, and 35% by the agricultural sector.

In the case of Metro Manila, massive population growth, infrastructure development and
increased economic activities led to the deterioration of its water bodies. In 1990, the Pasig
River was ponounced as dead and incapable of sustaining marine life. As of 2003, the DENR
formally declared four more rivers as biologically dead; the Nawd&labonrTenejeros
Tullahan (NMTT) River, Paranaque River, Marikina River and San Juan River.

To validate misting water quality data from secondary sources, actual water sampling was
conducted along the NSCR alignment. Surface water samples were taken from Guiguinto
River, Santol (Balagtas) River, Bocaue River, Marilao River, Meycauayan River, a water
loggedarea in the proposed stabling yard in Valenzuela, and Malabon H@nl)l&iver and

the Estero de Maypajo bordering Caloocan and Maasiseen orfigure 2.21

Table 2.13shows the surface water samplistationscoordinates, date and time of sampling
and weather conditions during sampling. The activity was undertaken fr@% 3éptember
2013 31 July 31 2014, 15 September 2014 and 14 January &ddbdard water sample
preparation and sampling procedure wakfeed. Field measurements of pH and temperature
were also undertaken. The samples were then analyzed for phigsitical and
bacteriological parameters.

Results of the laboratory analyses are summarizetiable 2.14 while the certificates of
Analysisare attached in Anne.

Table 2.13Surface Water Sampling Stations, Coordinates, Date and Time of Sampling and Weather
Conditions during sampling

. . . . . . Weather
Sampling Stations Coordinates Date of Sampling | Time of Sampling Conditions
Guiguinto River N-14e490614 1057 H Sunny
E-120e526

Santol (Balagtas) | N-14e4960 1210 H Sunny

River E-120e5456

Bocaue River N-14 ¢4 765| September 24,201 1400 H Sunny
E-120e556

Marilao River N-14e4564 1429 H Sunny
E-120e576
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. . . . . . Weather
Sampling Stations Coordinates Date of Sampling | Time of Sampling Conditions
Meycauayan Riverf N-14¢e 43065 1518 H Fair

E-120e576
Valenzuela N-14e4264 0932 H Rainy
E-120e576
Malabon N-14¢ 406 4| September 25,201 1237 H Fair
(Tullahan) River E-120e586
Estero de N-14°3 8 6 6 .| July3l 204 1010H Rainy
Maypajo E-125 8 6 3 { Septembel5, 2014 1105H Rainy
January 14, 2015 1125H Sunny
Source: JICA Study Team
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Table 2.14Summary of Test Results for Surface Water Samples

Parameters. units Guiguinto Balagtas Bocaue Marilao Meycauayan Valenzueld Malabon Estero de DAO No. 34,
’ River" River! River! River" River! River" Maypajo Class C
*
pH 8.8 7.6 7.9 7.8 7.4 6.6 7.0 776%* 6.58.5
Temperature 26.7 27.0 27.5 28.2 27.7 26.7 27.7 25" 3°C
P ) ' ' ' ' ' ' 26.5%** Maximumrise
*
Color, PCU 170 170 85 85 50 50 40 37051* ©
DO, mgiL 2.3 45 8.2 7.1 <2.0 <2.0 <2.0 o 5.0 minimum
63.2%
BOD, mg/L 12 2 4 8 9 55 22 g 7(10)
47 5%
TSS, mg/L 44 8.8 44 36 17 9.0 12 o1 e (@)
Surfactants, MBAS 3.9*
L 0.5 <0.02 <0.2 0.1 0.4 1.7 2.2 i 05
*
Oil and Grease, mg/L 0.8 0.6 0.7 0.8 0.6 0.7 0.4 (3); 2
. 218 0
Nitrate, mg/L 0.05 0.3 0.9 1.7 0.04 <0.2 0.05 0 e 10
*
Phosphate, mg/L 0.3 0.5 0.5 0.6 0.4 0.3 1.6 02574 0.4®
Phenols, mg/L <0.0006 <0.0006 <0.0006 <0.0006 <0.0006 <0.0006 | <0.0006 <0<86%%5*** 0.02°
Chloride, mg/L 24 3.6 8.4 14 22 14 27 B 350
Cr*®, mgl/L <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 | X0, 0.05
Mercury, mg/L <0.0001 | <0.0001 | <0.0001 | <0.0001 <0.0001 <0.0001 | <0.0001 | _SO00 0.002
Dissolved Copper, mg/L <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <(<)0£§** 0.05
*
Free Cyanide, mg/L <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <(<)06(2)E** 0.05
. 0.0014*
Arsenic, mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 Py 0.05
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Parameters. units Guiguinto Balagtas Bocaue Marilao Meycauayan Valenzueld Malabon Estero de DAO No. 34,
’ River" River! River! River" River! River" Maypajo Class C
*
Cadmium, mg/L <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0<%'8é*** 0.01
3
Lead, mg/L <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <;06?** 0.05
Total Coliforms, 9,200,000* (m)
MPN/100 ml >160,000 35,000 54,000 54,000 >160,000 >160,000 >160,000 7.000,000** 5,000
Fecal Coliforms, 5,400,000*
MPN/100 ml 92,000 13,000 35,000 35,000 >160,000 >160,000 >160,000 1,700,000 -
Source: JICA Study Team
Note:

'Sampling Daté Sepiember24-25, 2013
*Sampling Datd Jaruary14, 2015
*Sampling Datei July 31, 2014
***Sampling Datei Segemberl5, 2014

(c) No abnormal discoloration from unnatural causes
(g) Not more than 30 mg/L increase

(i) Applicable only to lakes or reservoirs and similarly impounded water

(k) When applied to lakes or reservoirs, the Phosphate as P concentration should not exceed an average of 0.05 mg/L nooéGrixmglim

() Not present in concentrations to affect fish flavor/taste

(m)These values refer to the geometric mean of the most probable number of coliform organism cumimigtta Beriod and that the limit indicated shall not exceeded in 20 percent of
the samples taken dog the same period
nil - Extremely low concentration and not detectable by existing equipment

() Values enclosed in parentheses are maximum value
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Discussed below is the evaluation of the test results of surface water based on tihdsssahda
in the DENR Administrative Order (DAO) No. 34: Revised Water Usage and Classification of
1990 for Fresh Surface Water, Class C.

Guiguinto River

The sampling point is located along a residential area. Based on the Google map, some
notable industds nearest the river sampling point are Oshifegh and RIS Industrial
Complex. The Flavors Manufacturing Company, on the other hand, is located near the
proposed Guiguinto Station.

Based on the results for Guiguinto River, most of the measured parafoetéie surface

water stations do not conform to corresponding DAO No. 34, Class C standards. The pH range
of 6.5 to 8.5 is optimal for surface water. Guiguinto River has a pH value of 8.8, which is
higher than the maximum limit of 8.5. The Biochemic@kygen Demand (BOD) of
Guiguinto River is measured at 12 mg/L exceeding the maximum limit of 10 mg/L. Results
also show low Dissolved Oxygen (DO) level and high coliform count. This can be attributed
to sewage discharge by nearby industrial and resalédmiuseholds situated along the river.
There are a total of 88 manufacturing industries in Guiguinto in 2001 that include garments,
engineering works and machine shops, bakeries and bakeshops and noodles. Based on reports
from the LGU, noodle factorieand tanneries used to proliferate both sides of the river, but
were shut down a few years ago. The factories had no wastewater treatment facilities and
dumped their effluents into the river, contributing to its biological de@thistar.com, July

20089.

Balagtas River

Based on the Balagtas CLUP, access to proper sewerage system is among the constraints of
the municipalityds environment al sector . So
water areas. The final destination of the sewage imtn&cipality is still the water bodies in

the community contributing to pollution particularly of the Balagtas River. Encroachment of

public buildings and settlements result to siltation of rivers further aggravating the condition of
already polluted bdies of water.

Based on the water sampling results, the-camforming parameters for Balagtas River
include pH, DO, Phosphat and Total coliform. Sources may include human and animal
wastes, industrial discharges, soil erosion and fertilizers.sdimpling point is located nearby

vast agricultural area, which may explain notable high level of phosphates above the standards.
Phosphates are basic elements in the metabolic reactions of plants and animals and they are
essential nutrients to help plargsow. Excess amount of phosphate in surface water may
cause extensive algal growth and may also lead to decreased oxygen levels in the water. As
per observation, the water is thriving with water lilies and other crops that impede also the
natural flow ¢ water(Photo Nr. 38 Annex E).

Bocaue River

Bocaue River is famous for its annual ACr us
pagodas are built along the river.

Based on the Region 3 Water Quality Status Report (WQSR) prepared by the fEewialn
Management Bureau of DENR, Bocaue River i's o
immediate intervention. Results from the regularly monitoring of EMB of Bocaue River from

2002 to 2004 revealed that water quality criteria, DO and BOD, whichindreators for
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aguatic life environment, are not being attained. The percentages of compliance to these
criteria on both its upstream and downstream waters are among the lowest, ranging from 30
percent to less than 20 percent. Results show that thefailexl to meet the DO criterion of
not less than 5 mg/L, with values ranging from 3.3 to 3.5 mg/L. Similarly, BOD results
exceeded the criteria of not more than 7 mg/L for Class C waters. BOD values ranged from 9.4
to 10.7 mg/L. Chromium, copper, anddmium levels are within criteria, but lead
concentrations are high. In addition, parameter values indicate water quality have been
declining through time. This implies that the Bocaue River is deteriorating.

Similar with most rivers in the ProvincepBaue River suffers from household effluents as
well as solid and industrial wastes. The Bocaue Public Market is in fact located at the
easement of the said river. Compounding the problem is its close proximity to the
Municipality of Sta. Maria, where merthan 30 farms and livestock establishments are located.
These industries generally do not have the appropriate wastewater treatment facilities and their
discharges most probably are directed to nearby water bodies. With the Bocaue River located
downstrean of Sta. Maria River, the resulting contamination of the former from pollution
discharges is inevitable.

The sampling point is located at the edge of grassland where a few residential houses are
located. The water quality status presentedable 2.14shows norconformance only in
Phosphate and Total Coliform. The low level results for other parameters maybe attributed to
the season, which is relatively wet, when the sampling was undeffketo Nr. 39" Annex

E).

Marilao River

Marilao River is coridered as one of the polluted rivers in the Region. The monitoring results

conducted by the EMB Region 3 from 2002 to 2004, as indicated in the Region 3 WQSR,
show that the river has been failing to meet the DO, BOD, and TSS criteria. In addition, the
two-year averages show that the river exceeded the criterion for lead.

Annual average BOD results from 2002 to 2004 ranged from 13.3 mg/L to 35.7 mg/L
exceeding the criteria of not more than 7 mg/L for Class C waters.

Marilao River is the site of a tiving aquaculture industry. However, it receives pollution
from various domestic and industrial sources such as gold refineries, jemakiyg,
tanneries, leadtilizing, electroplating, pyrotechnics, garments and textile, piggeries, livestock
and poultry and other manufacturing establishments. The Tabing llog Talipapa Market is
located right at the river easement. These industries generally do not have wastewater
treatment facilities and are expectedly discharging to Marilao River. The exceedances for
heavy metals, in particular, can be attributed to the number of fivgsdling industries that
drains to Marilao River. Most exceedances occurred during the first quarter of the year (dry
season) followed by an apparent decrease after the wet seasatedrbEse can be attributed

to the dilution effect of heavy rains that hit the country during this period. This also explains
the low values of some parameters analyzed during the actual water sampling. Values for
Phosphate and Total Coliform, howevexceed standard values as show@ble 2.14 This

area of the river is surrounded by commercial and small industrial establishments that include
a public marke{Photo Nr. 40 Annex E).

Meycauayan River

According to the Region 3 WQSR, the water quallityMeycauayan River has consistently
failed to meet the DENR criteria for its intended beneficial use. The municipality of
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Meycauayan is home to several establishments such as electroplating, beverage plants, gas
stations, laundry and textile, jewelngaking, tanneries, pyrotechnics, piggeries, livestock and
poultry, and other commercial and manufacturing firms. These establishments lack the
appropriate wastewater treatment facilities. The Canumay Creek in Valenzuela is a tributary of
Meycauayan River. Thi upstream section is considered a highly industrialized area.
Discharges from the upstream tributaries of the river are also possible causes of pollution of
Meycauayan River.

Based on the thregear average monitoring of EMB Region 3 from 2@@®4, DQ BOD,

and TSS monitoring results failed to meet the respective criterion for Class C waters. DO
results for Meycauayan River have values ranging from 1.5 to 3.7 mg/L. In fact, even the
highest reading in 2003 did not meet the criterion, indicating thheragty poor water quality

of the river. In addition, the river had several readings of zero or approaching zero. Similarly,
BOD annual average monitoring results show that the river has been exceeding the criterion
throughout the thregear period. In fag even its lowest readings exceeded the limit of not
more than 7 mg/L, with values ranging from 28.1 to 50.6 mg/L. The TSS annual average
monitoring results indicate that the river generally had high TSS values especially in 2004
averaging to 106 mg/L. ighificantly high values as much as 399 mg/L were recorded at the
downstream station of the river in 2004. For heavy metals, annual average monitoring results
show exceedances in chromium (2001), cadmium (2001), and lead (2004). Potential sources of
chromum are the tanneries located in this area while electroplating and othefinigtaihg
facilities are the potential sources for cadmium and lead.

The water quality status resultsTable 2.14indicate norconformance only in DO and Total
Coliform. The low level results for other parameters maybe attributed to the season, where it
was raining the previous days when the sampling was undertaken. The Region 3 WQSR
report also cited that there is a considerable change in the salinity values in tharingttte

dry and wet seasons, implying that there is a big change in freshwater discharge from dry to
wet seasons. The sampling point is located beside the old garbage dumpsite, which is also
adjacent to a small tannefighoto Nr. 41Annex E).

Valenzuda

The sampling site is along a wategged area near the proposed stabling yard for trains
bounded by the First Valenzuela Industrial Company and Valenzuela Memorial Park.
Presence of surfactants or methylene blue active substances (MBAS) isabotedthe 0.5

mg/L limit. Surfactants enter surface waters mainly by discharge from soap manufacturers
and other industries and private households. It is in this area where BOD is found the highest
among all sampling sites at 55 mg/L. Results also e low DO level below 2 mg/L.

Malabon (Tullahan) River

The Malabon River forms part of the NavetdalaborTenejerosTullahan (NMTT) river
system, which is one of the most polluted rivers in the world. The polluted situation of the
Malabon River candattributed to the various types of solid and liquid wastes from industrial
firms located along its banks. Accordingly, the waste generated from domestic usage including
those from commercial establishments and industrial factories are discharged tiottas&p,
drainage canal or directly to the rivers. Partly treated domestic sewage from general public are
discharged into the river and adds to the worsening condition of the said water body. Visual
appearance of the river itself would reveal its murbdprcand noticeable odor emanating from

the water including the solid waste and to some extent human excreta which finds its way to
the river (Navotas Ecological Profile Report, 2011).
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The average DO level and average BOD loading of NMTT was 3.6 mg/R2:3dmg/I,
respectively in 2003 (DOST CLEAR River Program Report). These levels could not sustain
aguatic life. Levels of coliform bacteria in all rivers in Manila (NMTT River System included),
as well as tributaries of Laguna de Bay, exceed DENR stdsmdiarsome cases by several
orders of magnitude.

As seen fronPhoto Nr. 430f Annex E, a lot of commercial and industrial establishments are
located along the bank where the point of sampling was done. The results of the actual surface
water sampling @sshown inTable 2.14exceeds DAO 34 standard limits. Pollution levels in
BOD, Phosphate and MBAs are measured at 22 mg/L, 1.6 mg/L, and 2.2 mg/L respectively.
Total Coliform results is beyond 160,000 MPN/100 ml and DO below 2.0 mg/L.

Estero de Maypj

The water samples werg¢akenin July and September 2014, and January 2&Esults of
water quality testingTable 2.14 were comparetb the corresponding DAO No. 34, Class C
standards at the time of sampling.

The DO levels were below the minimum limit of 5 mg/L, especially below 0.5 at the
sampling of in January 20TEhe BODmeasured 33 mg/L iduly 2014 and at 63.2 mg/L in
Januarf015exceeéd the maximum limit of 10 mg/L. High coliform countvere also
observedin both sampling also exceedinght Class C standard. These results can be
attributed to sewage and solid waste discharge by residential households situated along the
estero. Likewise, the concentration of surfactants at 2.7 nmg&eptember 2014 and 3.9
mg/L in January 201Bxceeded # 0.5 mg/L limits for Class C River. Surfactants are mainly
discharged from private households through the release of wastewater containing laundry
detergents. Theoncentration®f phosphatand nitrateverealso noted to be above the limit

for Class CRiver standards Possible sources of phosphaamsl nitratealong the estero are
human and household sewage, laundry detergents and soff.run

Low concentrations of toxic substances such as heavy metals, chloride, phenols and cyanide in
the water samp, were observed and are below the limits for Class C standard. The estero is
surrounded with mostly residential households. Industrial and agricultural activities, which
may be potential sources of the abovementioned toxic substances, are not pithsertiev

vicinity of the creek.

Water Quality Impact Identification, Assessment and Mitigation

This section presents an assessment of potential environmental impacts of NSCR Project at
different phases of the project on the water environment. How these potential impacts will be
mitigated in order to reduce, if not eliminate, the adverse effeatsasliscussed.

Pre-Construction and Construction Phase

Water Pollution

There may be sheterm adverse impact on water quality due to excavation activities. There
may be slight increase in sediments and turbidity of rivers, creeks and other watercourses
along the proposed alignment. This is a result of erosion of excasailsdand other
unconsolidated materials particularly during rainy periods. Piling work for installation of
bridge piers will disturb bottom sediments.
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The same soil erosion control measures to mitigate flooding would also reduce the amount of
suspende solids in water to permissible levels before discharging into the receiving water
bodies.

Wastewater generated by the increased number of workers will cause aggravation of the
existing water quality if enough portable toilets are not provided at tistrootion site. Fuel,
lubricant and hydraulic oil discharges from poorly maintained construction equipment,
machineries and heavy vehicles will also impact water quality. During repair of equipment
and machinery, containers/drip trays shall be usedlteat leakage. Any spilled or spent olil

will be collected and disposed by accredited waste haulers.

Operation Phase

Water Pollution

During operations, wastewater from domestic and industrial activities in the stations and at the
Depot may be souraa pollution of nearby water bodies. These may include fuels, lubricants
and other oil for maintenance and detergents for carriage washing.

Service areas are the most likely locations where such contamination occurs because of the
concentration of pked vehicles and fuel stands. Valenzu&lapot should therefore be
equipped with an interceptor tank to remove oil and fuel grease from surface water before
discharge. A wastewater treatment facility with oil removal will be constructed at the Depot.
Treatment facilities such as septic tanks designed to appropriate standards shall be installed
from every station to treat domestic sewage. All kinds of wastewater with oil shall be stored
and treated at Depotds wastewater treat ment

Freshwater ecology

Aquatic organisms such as fish, plankton, algae and riaeentebrates/benthos are used as
biological indicators of the ecological condition of the freshwater ecosystems such as rivers,
streams, lakes, ponds and reservoifable 2.15lists the biological components observed in
Guiguinto and Meycauayan Rivers.

River sediment samplegere collected from Guiguinto and Meycauayan rivers to identify the
biological population of the said rivers. The results of the physicochemical analysissdidc

in Section 2.2.1.2 were consistent with the maox@rtebrate data obtained particularly in
Guiguinto River, where the only organism observed was from the Family Chironomidae
(Order Diptera). Chironomids or midge flies are mosglik® insects andcare considered
pollution tolerant. Surprisingly, despite itsveise and widespread distribution (i.e. can live in

a wide range of water qualities), there were only €@ironomidsobserved. Moreover, the

fish population observed in the rivers is alsowndo be tolerant of pollution.

Table 2.15Biological Components of Guiguinto and Meycauayan Rivers

River Macroinvertebrates Nekton
Guiguinto Chironomidae - Giant mottled eel
(86 individuals/m) . Catfish
- Tilapia
Meycauyan None . .
yeady Mudfish/Striped snakehead

Source: JICA Study Team
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Total coliform tests suggest presence of diseasising bacteria while the fecal coliform test
confirms the presence of these pathogenic bacteria. Notable amount of coliforms (total and
fecal) measured acrosivers indicated that the river systems had been contaminated with
human and animal wastes.

Overall, these findings showed that the five rivers may not be able to protect aquatic life given
their present physical and chemical conditicfise same obseniah can be also applied to
Estero deMaypajq which runs through the boundary of Caloocan and Manila,haadily
polluted by domestic wastewater and solid wastes.
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Table 216 Impact Identification, Assessment and Mitigating Measuresdr Water

Environmental Aspect

Environmental
Component Likely to
be affected

Potential Impacts

Assessment of
Impacts

Mitigating/Enhancement Measures

PRE-CONSTRUCTION AND CONSTRUCTION

Land development,
earthworks and civil works

Flooding

Aggravation ofexisting
flooding problems

Moderate adverse impact

1 Sufficient and effective drainage systems shall be incorporg
in the designs. The proponesitall coordinate with DPWH ang
LGUs how to integratéhe drainagesystems intdhe existing
canals/culverts

1 NSCR structures will be designed to have a clearance of al
established flood level and discharges which will be
established and included in the detailed design.

Demol iti on,
bore piling
Domestic was

generation

Fuel and oil leaks from
vehicles and other

Water Quality

Increase in suspended Moderate adverse impact Il mpl ementation of appropri
sediments in the receiving wat particularly during high p
fTSoil / sedi ments/ debris and
haul ed oomutt he site i mmedi at
accredited waste handl ers
Pollution of receiving water Low adverse impact fPortable sanitary faciliti

bodies

wastewater, which wi || be

waste handl es

Pollution of receiving water
bodies

Low adversempact

1 Equipment and machinery shall be regularly checked for fu
and oil leaks.

equipment 9 During repair of equipment and machinery, containers/drip
trays shall be used to collect leakage.
1 Any spilled or spent oil will be collected, stored properly an
disposed bwccredited waste haulers.
OPERATIONS

Maintenance activities in
the railway stations and
depot

Water Quality

Pollution of receiving waters
bodies

Moderate adverse impact

1 Wastewater with oil shall be separately collected and dispa
for treatment.

1 A wastewater treatment facility with oil removal will be
constructed at the Depot.
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Environmental
Environmental Aspect Component Likely to
be affected

Potential Impacts

Assessment of
Impacts

Mitigating/Enhancement Measures

9 Draw up a Procedure Manual for WorkerstetDepot to
prevent oil spills in EMP

Domestic wastewater WaterQuality
generation

Pollution of receiving water
bodies

Low adversempact

1 Sanitary facilitiesat the stationsvill be installed to collect
wastewater, which will be collected and disposed by accre
waste handles

Source: JICA Study Team
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THE AI R

Meteorology/Climatology

Meteorologicaland climatological data (normal values) for a period of 12@&10 were obtained
from the three nearest PAGASA stations at NAIA (MIA) Pasay City, Port Area Manila and
Science Garden Quezon City, which show the normal values of the climatological data.

Climate/ temperature / rainfall / humidity / wind

The climate of ManilaCaloocan, Malabon, Valenzuela, Meycauayan, Marilao, Bocaue, Balagtas,
Guiguinto and Malolos area are classified as Type | under the Coronas Climate Classification used
by Philippine Atmospheric, Geophysical and Astronomical Services Administration (PAGASA)
depending on the rainfall pattern as showirigure 2.2. It is characterized by two pronounced
seasons: dry season from November to April and wet sehsong the rest of the year.

" UL U [P et n* et

. 1

Source: ‘I‘DAGASA
Figure 2.32 Coronas Classification of Climate in thePhilippines
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Based on the 2011 Report on Climate Change in the Philippines by PAGASA, trends of tropical
cyclone  occurrence  within  the  Philippine  Area of Responsibility (PAR)
showanaveragenf 20 cyclones peyear. Although there is still no indicatior imcrease in the
number of frequency, a slight increase in the number of tropical cyclones with maximum
sustained winds greater than 150 kilometer per iquh) is observed.Table 2.T presents a list

of recent tropical cyclones with maximum sustainedds above 150 kph whild=igure 2.33

shows the trend on the number of extreme typhoons that entered the PAR, having a maximum
sustained winds of 150 kph and above.

Table 2.17 List of Tropical Cyclone with Maximum Sustained Wind of Above 150 kph in the Philippines Area
of Responsibility

Local Name of Tropical : Maximum Sustained Winds
Period
Cyclone (kph)
Remi ng (ADuri an November 2006 193
Frank (AFengshe June 2008 165
Pabl o (ABophao) December 2012 185
Yol anda (fAHaiygd November8, 2013 235

Source: PAGASAOST/Climate Monitoring and Prediction Center
Note: () International Name

Number of Extreme Typhoons lin the PAR (with maximum sustain winds of 150 kph and above)
Period: 1971-2009
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Source: PAGAS®OST/Climate Monitoring and Prediction Center
Figure 2.33 Number of Extreme Typhoons with Maximum Sustained Winds of Above 150 kph in
the PAR

Rainfall

PAGASA stations in NAIA (MIA) Pasay City, Port Area Manila and Science Garden Quezon City
recorded an annual rainfall amount of 1,767.8 millimeter (mm), 2,103.6 mm add4rbih with

a total of 101, 139 and 153 rainy days, respectively, during the period off IZ4810. The rainy
months of May to November indicated that in NAIA Pasay City, Port Area Manila and Science
Garden Quezon City, the monthly rainy days range fro®61021 and 1223 days, respectively.

For Manila (Port Area Station), the months of July and August have the greatest number of rainy
days with 21 days each, and mean monthly rainfall values of 420 mm and 432 mm, respectively.
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Increase in rainfall idikely observed during the southwest monsoon (June, July and August)
season until the transition month of September, October and November in most areas of Luzon.
From the study of PAGASA on the climate projections in the Philippines there were variesd trend

in magnitude and direction of the rainfall wherein it is clear that performance of southwest and
northeast monsoons will increase. Such that the usual wet seasons become wetter and dry seasons
becomes drier all over the country.

Based on the trends ithe extreme rainfall intensity of the Philippines (12808 data from
PAGASA), as shown irFigure 2.34, the intensity of rainfall along the NSCR alignment is
increasing but statistically not significant. However, in the past five years, extremd miafdab

that caused severe flooding in the country there egerded, as listed ihable 2.B. Situational
reports provided by the National Disaster Risk Reduction Management Council (NDRRMC)
website show available data on the flood level specificaltytte city of Malolos. During
Habagat 2013, the estimated range of flood depth observed in Malolos City via2 théters.

a. L ogo
Extreme 'ntenS'ty ’* == Nimmentu:.prdoxhnul

= inacressing

A Sign ficandy Increasing

= Decreasing

1' Sign Micandy Decreasing

Source: PAGASAOST/Climate Monitoring and Prediction Center

Figure 2.34 Trends in the Extreme Rainfall Intensity of the Philippines

Table 2.18 List of Extreme Rainfall Events that Cause Severe Flooding

Event Period Highest Measqred Accumulated
Rainfall
Ondoy (fAKet sangSept. 2427, 2009 556.1 mm of rain (4dlay period)
Habagat 2012 (enhanced by August6-8, 2012 1,0007.4 mm of rain (8ay
Typhoon Haiku) period)
Habagat 2013 (enhanced by August 1721, 2013 1,120.2 mm of rain (Blay period)
Tropical Storm Maring)

Source: www.rappler.com/newsbreak/3998he-numbersondoyhabagat20122013
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Based on the Report fAGASA on Climate Change in the Philippines (February 2011), the
projected seasonal rainfall change will generally show that there is reduction in rainfall in most
parts of the country during the summer (Marétpril- May) season. However, rainfall increas

likely during the southwest monsooru&July-Augus) season until the transition €ftember
OctoberNovembe) season in most areas of Luzon and Visayas, and also, during the northeast
monsoon ([BcembeiJanuaryFebruary season, particularly, in primces/areas characterized as
Type Il climate in 2020 and 2050.

There are varied trends in the magnitude and direction of the rainfall changes, both in 2020 and
2050. What the projections clearly indicate are the likely increase in the performance of the
southwest and the northeast monsoons in the provinces expotexbdoclimate controls when

they prevail over the country. Moreover, the usually wet seasons become wetter with the usually
dry seasons becoming also drier; and these could lead to more occurrences of floods and dry
spells/droughts, respectively.

2020
.. Medium-range Emission Scenario ____
DJF = A tMAM_ i i JJA :SON =&

2050

[MAM ™ [ JJA SON =

fsvrn vza

shiEaEs

o —— e - per———r o e = e

T T T T T (%)
-60 -50 -40 -30 -20 -10 -5 5 10 20 30 40 50 60

Source PAGASA

Figure 2.35MapsOShowing theProjected Rainfall Change (increase/decrease) in % in 2020 and 2050
in the Philippines.
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Extreme rainfall events (heavy daily rainfall) will continue to become more frequent, extreme
rainfall is projected to increase in Luzon and Visayas only, in 2020 and 2050.

Figure2.36shows the projected increase in number of days with extreme ra{difihed as daily
rainfall exceeding 300 mm) compared with the observed (baseline) values
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Number of Extreme Dalily "
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: .
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& I
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e 2
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Source PAGASACOST 118" 00~ O 122 4o 0¢r 1260000
Aoy 20100

Source: PAGASA

Figure 2.36 Current and Projected Extreme Rainfall in the Philippines in2020 and 2050 under
Midrange Scenario
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The projected season@mperature increase, seasonal rainfall change in 2020 and 2050 under the
mediumrange emission scenario in Bulacan &CR are presented in Table 2.1

Table 2.19 Seasonal rainfall change (in %) in 2020 and 2050 under mediumange
emission scenario in povinces in Region 4A

Metro Manila Bulacan
Observed | pecJanFeb 107.5 212.4
Baseline
(1971-2000) | Mar-Apr-May 198.5 288.9
JunJulAug 1170.2 1041.4
SepOct-Nov 758.7 842.1
CHANGE | pecJanFeb -12.8 4.2
In 2020
(20062035) | Mar-Apr-May -33.3 -23.0
JunJulAug 8.5 12.8
SepOct-Nov 0.0 -2.9
CHANGE | pegJanFeb -17.3 -13.2
in 2050
(2036:2065) | Mar-Apr-May -38.5 -36.4
JunJulAug 21.3 23.6
SepOct-Nov 3.7 -3.3

Source: PAGASA

Temperature
The average normal annual temperature recoati¢lde stations in NAIA (MIA) Pasay City, Port
Area Manila and Science Garden Quezon City were €7.88.4C and 27.7C, respectively.

For most parts of the country, the frequency of hot days and warm nights are significantly
increasing. Extremdemperature are normally expressed in number of days with maximum
temperature greater than 8 Based on the climate trends analyzed by PAGASA using the
observed data during the period of 1952010, there has been an increase in annual mean
temperaturdoy 0.648 C or an average of 0.010& per yeaiincreaseThe warmest months are
observed in April, May and June and the coldest months during December, January and February,
with the temperature ranging from of-38 C and 2527 C.

Relative Humidity

The monthly relative humidity (percentage of water vapor in the air) values ranged from 66% to
84%. The average values for relative humidity recorded at NAIA (MIA) Pasay City, Port Area
Manila and Science Garden Quezon City were 76%, 74% and 78%, respecilies\shows high
humidity in the three stations.

105



Environmental Performance Report and Managertam(EPRMP)
NORTH SOUTH COMMUTER RAIL PROJECT

Wind Speed and Direction

PAGASA weather stations in NAIA (MIA) Pasay City, Port Area Manila and Science Garden
Quezon City recorded the prevalent wind direction in the respective area for the perggi-of 1
2010, as shown iffable 2.20 The average annual wind speed for NAIA (MIA), Pasay City and

Port Area, Manila is 3.0 meters per second (mps), while Science Garden Quezon City has an
average annual wind speed of 1.0 mps.

Table 2.20Prevalent Wind Direction Recorded from PAGASA Weather Stations

Month NAIA (MIA)) Port Area, Science Garden,
Pasay City Manila Quezon City
JanuaryApril E N, E and SW N, NE and SE
May-September w SW SW
OctoberDecember E SW and N N
Annual E SW N

Source: PAGASA

Table2.21 shows the prevalent wind direction and average wind velocity at the 4 sampling sites,

as measured by CRL Environmental Corporation.

Table 2.21 Speed and Direction During Air Quality Sampling (Se

tember 246, 2013)
Station Pre""f‘"'”g. Wind Average.Wlnd Weather Condition
Direction Velocity

Guiguinto SW-NE 0.10 1.57 m/s Cloudy to partly cloudy
with isolated rain
shower

Valenzuela SW-NE 0.15 0.39 m/s Cloudy to partly cloudy

Caloocan SW-NE 0.13 2.05 m/s Cloudy

Source: PAGASA
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3.1.2 Reduction of Greenhouse Gas

In this project, greenhouse gas (GHG) reduction was calculated and the effect was evaluated.
However, h thisestimate emission of C@by energy consumption for electricity is not including,
because the amount of electricity is not yet estimated at this moment.

(a) Emission Reduction of GHG from Vehicles

Methodology

In order to estimate the emission reduction of GHG from vehiclegathemup approach was
applied. The bottorup approach is a method based on cumulating all the vehicle emission in a
target region. The key steps of this approach are summarized below.

) The vehicle speed and vol ume bet evremiincdde ftryg

t he demand fTohree cnaosdied momeédil/ . r ai | assignment

The assignment process used is based on Equ
OD pair is assigned interactiiokdry rtoutte ec mu
found The shortest path was build based on
vehicle, public transport fares and waité& w
transfer from privat e enadddee,d bbuass eadn do nJ & ehpen ey
the road traffic situation. It means the
changed each assignment-calTchue ae¢ @i Itihber i uanw r
based on the road capamet wfahsesdi ganangeimgtraed i tome
The road speed i s calcul at ed by using BP
congestion

BPR funcOitwp | -

Wher et, : Travel Ti me
0 : Free Flow Ti me
X Traffic Vol ume
C Road Capacity
1h Par g medte r st
This model was considered four road modes,
area by this model are-AMega Manila, Region
i) The emission factor by wvehicl e t yfpaecthoyr sveh
which was developed by JICA road map study
Devel opment for Metro Manila and Its Surrou

in Ta&bhl e 2.

107



Environmental Performance Report and Managerian(EPRMP)

NORTH SOUTH COMMUTER RAIL PROJECT

Table 2.22 Reference Vehicle CO2 Emission Factor

Unit: Spklm, Cl asses /| Speed of Repr
Vehicle Type 3t05 | 5t010 | 10t015| 15t025 | 25t040 | 40t0 60 | 60 to 80
4 7.5 12.5 20 325 50 70
Gas car 447.6] 3637 3275| 306.3| 292.0| 2825 2773
Diesel utility vehicle/ 643.7| 544.6| 501.8| 476.7| 459.9| 448.7| 4425
jeepney
Diesel truck/ bus 1182.9 1083.9 1041.1 1016.0 999.1 987.9 981.7

Source: Roadmap for Transport Infrastructure Development for Metro Manila and Its Surrounding Area, JICA (2014)

Note: Dr. Karl N. Vergel of UINCTS updated existing Manikmission factors (1992, 1996) upon request of study team as
a reference. There emission factors have limitations as they were not based on a reliable chassis dynamometer test.

(i) Calcul ation of emi ssions by vehicla&andype &
wi t houThe asgoufateimminssi on i s shown in bel ow.
(¢ 0 Yy, 0Q 00Ow®i
Wherke: Li nk ¢nulmbrek ,1 &ngt h ( km) ,
Te;i Traffic volume by vehicle type by
EkR;;, Emi ssion factoicbg evekiedl ¢ gt Kxme , |
Days the number of days in year (da
(v Calcul ation of emission reduction compared

Emission Reduction of GHG

The vehicle emissions are estimated by traffic assignment results of the case witbsMalol
Tutuban section and without Maloldsituban section. The results for 2020, 2030 and 2040 are
summarizedn Table 222. The result shows that GHG emission in 2020 will be reduced 97000 t
COvlyear by starting the operation of NSCR.ddditionthe GHG reuction will increase with
increased the passengers of NSCR in the future. In 2030 and 2040,e@i&onwill be
reduced 206,000 and 261,00C®./year respectively.

Table 2.23 Emission Reduction of GHG
Unit: 1000tCO2/year

Year Mode Without case With case Reduction
Car 5,823 5,774 50
Jeepney 1,254 1,216 38
2020 Bus 1,218 1,211 7
Truck 3,831 3,828 3
Total 12,126 12,029 97
Car 7,297 7,187 109
Jeepney 1,565 1,485 80
2030 Bus 1,561 1,554 7
Truck 4,966 4,956 10
Total 15,388 15,182 206
Car 8,818 8,656 162
2040 Jeepney 1,793 1,717 77
Bus 1,807 1,793 14
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Truck 6,170 6,161 9
Total 18,588 18,327 261
Source: JICA Study Team

(b) Loss of Carbon Stock by Land Conversion

Some negative impacts of the project would include reduction of carbon sink area due to clearing
of trees and vegetation and GHG emission due to operation of standby generator sets. The impact,
however, is minimal.

Loss of Carbon Stock by Land Conversitnom Paddy Fields to Depot

The paddy fields 09.4 ha for proposed depot siteValenzuelawill be disappeared. This
conversion of cropland leads loss of carbon stock. The calculation was carried out by the
following equation.

CPCONVERSION: ADCONVERSON X CSP

Where, CRonversion Carbon stocks in biomass on paddy fields to otherleed(depot) (tCO2)
ADconversion Area of depot (ha)
CSP: Carbon stocks on paddy fields (#21@)

Where,CSP = CSPc X 44/12
CSPc = 4.7 tC/h¥

(*: source: forCropland in Table 8.4 Default biomass carbon sticks removed due to land conversion to
settlements, Chapter 8 Settlements, Volume 4: Agriculture, Forestry and Other land Use, 2006 IPCC
Guidelines for National Greenhouse Gas Inventories)

The loss of carbostock by land conversion from paddy fields to depot is estimated X tCO

Loss of Carbon Stock by Land Conversion fraivetland toDepot

The soil in wetland2 ha)for proposed depot site Walenzuelawill be disappeared. This leads
loss of carbon stock.

The calculation was carried out by the following equation.

Cwt = Wa X Cwu X (44/12)

Where,Cwt: Carbon stocks in soil in wetland tor removal (viaduct) (tCO2)
Wa: Area of removal of soil in wetland (km2)0@.kn?
Cwu: Wa: Carbon contained in soil in vaett (tC/km2); 69 tC/kft”

(*Data Source  Chapter7: Forest Land, Volume 4: Agriculture, Forestry and Other land Use, 2006 IPCC Guidelines fa
National Greenhouse Gas Inventories)

The loss of carbon stock by removal of soil in wetland is estimat€®b

Emissionreduction of GHG fronvehicleswill be much larger than the losses of carbon stock by
land conversion. As mentioned aboveductionof GHG emissiorwill be97,000 {CO,/year at
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starting the operation of NSCHhen,the GHG reduction will ineaseup to about 200,0@0
CO,lyear after 2030.However,increase of C@by energy consumption for electricitg not
included in these reductiobgcause the amount of electricity is not yet estimated at this moment.

Climate Change Policies in thBhilippines

In response to the future projection of climate change, the Government of the Philippines has
enacted the Climate Change Act (Republic Act 9729), which provides the policy framework to
systematically address the growing threats on communéyalifd its impact on the environment.

The Climate Change Commission (CCC) is the lead policy making government body. Recently,
the National Framework Strategy on Climate Change (NFSCC) and the Philippine Strategy on
Climate Change Adaptation (both in 2018hd the National Climate Change Action Plan (2011
2028) were formulated as the bases of policies on climate change.

Metro Manila is the 20th largest megacity in the world in terms of population but its GHG
emission level is limited, at an estimated ®istof CQ equivalent per capita (tG€/capita) total

GHG (World Bank, Cities and Climate Change: An Urgent Agenda, 2010). Its GHG emission
per person is almost the same level as Tokyo's while those of other large industrial cities are much
higher, suchas Jakarta (60% more) and Bangkok (5.4 times more). Metro Manila is seen as a
minor emitter in terms of GHG emission. The GHG inventory calculated under the Climate
Change and Clean Energy Project funded by USAID showed that the Energy sector was the
primary source of emissions, representing 89.27% of the overall emissions. The contributions of
the industrial, agricultural and land use sectors to Metro Manila GHG emissions are insignificant.

In the National GHG inventory according to NFSCC, the trartspos e ct or 6 s contri b
greenhouse gases (GHG) emission has increased significantly since 1990. The emission
contributions from the road transport are projected to increase to 37 and 87 metric tons of
COsequivalent by 2015 and 2030, respectivelgrde amount of GHG emission from transport

sector are in Metro Manila and neighboring cities and regions.

The Philippinesd commitment to greenhouse gase
to prioritize the low carbon emissions in the transport sector. The NFSCC has to address the
environmentally sustainable transportation, promotes models to imghevé&ransport sector's

efficiency and modal shifts as compressed natural gas and liquefied petroleum gas becomes the
primary fuel of the public transport, and supports the expansion to more efficient mass transport
systems such as the metro rail trangiht rail transit, and bus rapid transit. Major measures or
technologies to potentially reduce pollution and GHG in the transport sector that will be
implemented by DOTC and Department of Energy include the follogix@TC, DOE and JICA

Study team)

- Mass Rapid Transit System
- Measures on the Traffic Amount/Traffic Flow
- Measures on Freight
Improve Fuel Efficiency per vehicle
- Fuel switching to bio fuel and low carbon fuel

Impact of the Project to Climate Change
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One of the most important and ungeoriorities under the NFSCC is the development of railway
network such as the NSCR, which will result to potential significant reduction of GHG by shifting
passengers from road to a fhdsed transportation system. Urban rail systems, such as the LRT
and MRT, are high capacity mass transit systems which cater to high passenger demand corridors.
Such systems are also types of public transport optimization interventions that promote reduction
of both public and private vehicle trips with low passengeupancy. Being electrically operated,

it is also considered environment friendly because of low emission operations. The NSCR will
satisfy transport efficiency and contribute to the emission reduction objectives of NFSCC.

For reference, there is an dehle data on the estimated emission impact ohaing and
proposed rail systems of the government. These include the expansion of the Metro Manila LRT
System consisting of the @oing LRT Line 1 North Extension (Monumento to North Avenue),
proposed LRTLine 1 South Extension to Bacoor, Cavite, and the private skectdtRT Line 7

(North Avenue to San Jose del Monte City, Bulacanjgaing project preparation study for the
west extension of MRT Line 3 (EDSA Line) and a proposed Japanesefbfidéd LRTLine 2

east and west extension. When thegomg and proposed lines are operational, the expected
GHG emission reduction can reach 0.2 MgGQransport and Traffic Planners, IndApril 2010.

Impact of Climate Change to the Project

As presented in thieaseline data discussion, extreme weather conditions will be experienced with
global warming and climate change. During the operational phase, the NSCR will be directly
exposed to oftentimes prolonged and frequent rainfall, strong winds, higher wavasagial

areas) and temperature variations. This can lead to accelerated structural fatigue and materials
failure, and places greater demands on the construction, operation and maintenance of flood
control and drainage structures. Severe weather camgli(guch as extreme tropical cyclones)

and inundation may lead to downtime of operations. Heat waves may result to increased demand
of cooling system of passenger cars, building offices and ticket booths. The impacts could be
severe in areas where infilagtures are not designed to fully cope with the effects of climate
change. Thus, design in making infrastructure robust or resilient to the effects of climate change
should be well taken into consideration. These measures, however, could result rtruigce

cost.

A summary of the potential impacts, assessment of impacts and mitigating measures to address the
identified impacts is provided ifiable 2.37
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Air Quality / Noise / Vibration

3.2.1 Ambient Air Quality

Manila, Caloocanyalenzuela, Malabon, Meycauayan, Marilao, Bocaue, Balagtas, Guiguinto
and Malolos are already experiencing a deterioration of air quality. This may be attributed to
the congestion of people, high volume of vehicles plying in the cities/municipalities,
improperly maintained vehicles servicing them and the significant number of manufacturing
companies and industries, with inadequate air pollution control devices, operating within the
area.

Ambient air quality sampling was conducted at old PNR Malolos archiBo stations in
October 2012. Sampling was undertaken in the morning and the afternoon. Air quality
sampling was also conducted at three Old PNR stations, namely Guiguinto, Valenzuela and
Caloocan in September, 2013. In Manila and Caloocan, air quatiplisgg was conducted at

three sites along the proposed NSCR Project alignment in December 2014. Locations of the
samplingsites were at Caloocan (near the intersection of Samson Road and existing PNR
tracks); Solis (near the existing PNR tracks); and Tanulalong C.M. Recto Ave. near tbkl
PNRtracks). The samplasites are shown irigure 2.25

The measurementesults ofthe following parametersTSP, PM,, Pb, CO, N@, SQ, and Q
are shown imable 2.2.

TSP level measured at the Malolos statiorthe afternoon exceeded the DENR standards,
although PM, level did not exceed the DENR standards. Particulate Mattey, PMasured

in all sampling points was within the DENR standards. Thée@l| measured in the morning
and in the afternoon at Mat station exceeded the DENR guideline value.

On the other hand, the detected concentration levels of PINC@ndSO; from all sampling
sites were below the DENR standards and guideline values.

The baseline air quality data will be used as refereatges in determining the changes of
pollutant levels during the monitoring of activities at the-gwastruction, construction and
operation phases of project.
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Source:>JICA Study Team
Figure 2.37 Sites for Ambient Air Quality, Noise and Vibration Level Measurement
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Table 2.24 Observed Ambient Air Concentrations

Ambient Air Quality
sampling . TSP PM o Pb co NO, SO, 0;
Station Coordinates (egl/l (egl |l (eg/l | (ppm (egl (egl (egl
M) M) M) ) M) M) M)
Malolod 14°51'8.15'N 95 61.8 <0.003 | 1.15 | 3.093 <0.05 | 659.56
120°48'56.70"E 585 91.3 <0.003 | 0.92 | 2.70 <0.05 | 546.65
Bocaoud | 14°4B124N 133 67.9 014 | 031 | 2702 <0.05 21.37
120°55'53.49"E 145 104.4 0.10 | 0.62 | 2.059 <0.05 37.60
0 =
Guiguintd | 15562 s 01| 2020 | 2683 ND ND 8.67 3.68 ND
0 =
Valenzuela 136?53706 0 43 | 3752 49.68 ND ND | 1043 3.96 ND
14396 28.
Caloocall | 155e s 06| 9728 97.60 ND ND | 30.81 15.53 ND
0 =
Caloocad 1‘2105559806 2265' 86.3 30.6 | <0.00005 | 4.0 10.6 0.4 17.27
0 N <
Solis ch%?s% 536;0 84.6 305 | <0.00005 | 8.6 10.9 0.9 29.88
14366 229
Tutubari s 259 sL3 467 | 006159 | 2.1 12.7 2.3 12.14
(Ngigglﬁf/:‘g‘g‘\j/) 230 150 15 30* 150 180 140*

Source: JICA Study Team
Note:* Proposed
! Conducted Oct9-20, 2012, upper row: in the morning, lower row in the afternoon
2 Conducted Sep 123, 2013
% Conducted Dec 228, 2014
ND: Not Detected

Air Quality Impact Identification, Assessment and Mitigation

a) Pre-Construction and Construction Phase

Preconstruction and construction activities, such as clearing of vegetation, earthmoving
(excavation, backfilling and reclamation) and movement of various equipment and vehicles

will be the major causes of increase in level of air and noise moilutnd vibration
measurement around the project site.

Air pollution

Earthmoving activities, such as excavation and backfilling would add to the generation of
dusts, which increase level of total suspended particulates (TSP) and particulate magters (PM
and PMg). Movements of heavy equipment, dump trucks and service vehicles that will be
utilized during these activities would also increase the concentration of TSP and PMs, which

would affect the air quality in the surrounding community. Exhauségassion coming from
these vehicles coming in and out of the project site may increase current leve}, QIO
carbon monoxide (CO) and hydrocarbons (HC).

The effect of the identified impacts is low and sktertn, limited only during the pre

constuction and construction phase of the Project. Mitigating measures that is described

below will address almost all identified impacts.
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To control generation of dusts and exhaust gas emission and prevent drastic effects to workers
and the environment, thellowing measures need to be implemented:

Regular wetting of ground soil in the construction site will minimize the generation of TSP
and dust.

Reguar preventive maintenance of heavy equipment and service vehicle to be used on site
must be observetly the contractors/subcontractors. This measure will help minimize
emission of noxias gases and particulate matters.

Construction sites must be fenced for safety and security reasons

In order to minimize the abrupt increase in the levels of pollugmguality monitoring
should be performed regularly.

Operation Phase

During the operational phase of the NSCR Project, air pollution is expected to lessen because
the railway will be operated using electricity. However, additional noise and vibration will be
generated as the train passes through the alignment.

Air Pollution

Sources of air emissions will be limited to service vehicles of the proponent (DOTC) and from
the standby generators that will be operated in case of power outage in stations and in the
depot. Mitigating measures that need to be implementeedtae the air emissions impacts

are:

Proper preventive maintenance of service vehicles and equipment
Use of cleaner fuel for the generator sets

The operation of the railway, as indicated in studies of similar transit system, indicates that the
overall impact of a mass railway commuter system is the decline in the concentration of
vehicle air emissions as a result of the decline in the number of vehicles plying along the
major road near the NSCR alignment. This translates into reduction of pollutamts f
vehicles, which in turn may have a letegm effect on the improvement of air quality in the
area. This is a beneficial impact to the environment, as it will improve air quality.

Ambient Noise Level

Ambient noise measuremesiirveywasconductedat 7 sitesas shown irFigure 2.25Noise
levels were sampledt old PNR stations itMalolos and Bocaue in October 20Ehd also in
Guiguinto, Valenzuela and Caloocam September 2013n Manila, noise sampling was
conducted atwo sites Solis andTutuban along the proposed NSCR alignmentDacember
2014, in addition, noise measurement was also taken at Caloocan.

The results compared to thdational Pollution Control Commission (NPCC) Memorandum
Circular No. 002 Series of 1980, Section A8nbiernt Noise Quality and Emission Standards
for Noise. Noise level standard used at the sampliitgs also varies depending on the
category of each location, as preseritetable2.25.

The noise measurementas conductedwithin a 24hour sampling period in a 1@inute
averaging time during the fowpecified sampling periods (morning, daytime, evening, and
night time). A total of 50 noise level readings were carriedagthiin the 10minute averaging
period and the arithmetimedians of seven readings at the point of maximum noise level were
reported.The results are shown Trable2.25.
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Table 2.25 Description of Survey Locations and Noise Level Standards Used

Location Malolos Bocaue Guiguinto | Valenzuel | Caloocan Solis Tutuban
a

Description Near Near Near light Near Near Near Near
Commercial | Commercial | heavy residential Commercial | Commercial | Commercial
and and industrial and light and and area
residential residential area; near industrial residential residential
area area Tabang Exit | area area area

Class/Category B B C A AA B B

DENR Standard, Maximum Allowable Noise Level @B

Daytime

(9:00 AM t05:00 PM)

65 65 70 55 50 65 65

Morning/Evening
(5:00 AM to 9:00 AM/ 60 60 65 50 45 60 60
6:00 PM to 10:00 PM)

Nighttime

(10:00 PM t05:00 AM)

55 55 60 45 40 55 55

Source: JICA Study Team

Note:1) DENR Environmental Quality Standards for Noise: Ch&s Area which requireguietnessuch as areas within
100m from schools, hospitals and homes for aged, @laResidential areB: Commercial area, Clagx Light industry

area

In comparison with the maximum allowable noise level set by DENR for Class B, Malolos
station slightly exceeded the noise |e§BHBA standard during daytime, while Bocaue station
exceeded the noise level standard during morning. The rest of the time, noiseatewathin
the DENR standardThe monitored noiséevels at Guiguinto station were well below the
noise level standarébr the fourspecified sampling periods flight industryareaClass C.
Valenziela station exceeded th@ise level standard for Clagsduring the evenin@ndthe
night. During the morning and the daytinmtégere were some periotige noise levels exceeded
the standarchoise levels The monitored noiséevels at Caloocan station went beyond the
noise level standard for Class AA and even Clasboth in September 2013 aBa:cember
2014 The sampling site at Caloocan faces to the commercial area and the $aauksahere
vehicular traffic movement is significant.

The results of the noise levels monitoring @utuban showed that all values observed
exceeded the DENR standards for the fepecified sampling periods for commercial area

Class B.As for the nignt time noise, the observaiselevels lightly exceeded the DENR
standards of 55dBASounds generated by the movements and activities of customers and
business operators are the main sources noise at the sampling station. Noise generated by the
passingvehicles and construction activities on the adjacent area likewise contributed to the
intermittent noise recorded at the time of sampling.

Themonitoring resultst Solisrevealed that the recorded morning noise welre well
belowthe noise level standafdr the fourspecified sampling periods for commercial area
Class B
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Table 2.26 Observed 24 hour Noise Levels (dB)

DENR Standard for

Malolos® Bocaué Guiguinto? Valenzueld Caloocarf Caloocar? Solié Tutuban® Noise Level
Sanpling Sampling Sampling Sampling Sampling Sampling Sampling Sampling Class | Class | Class | Class
Time B Time B2 Time a5 Time B2 Time T Time B2 Time B2 Time EIEEY AA A B C
0900 0940 0900
1100 52.8 1140 51.5 1100 60.7 50 55 65 70
Daytime Daytime 100 I s32| a9 | s25| L0 | 608 50 | 55 | 65 | 70
09007 65.1 09007 61.9 - - -
1300 1340 1300 0930 74 1330 63 1720 74
1800 1800 1500 52.6 1540 68.1 1500 61.1 0940 1340 1730 50 55 65 70
1500 1540 1500
1700 52.4 1740 51.7 1700 55.3 50 55 65 70
. . 1700 1740 1700 2130 73 2130 53 2100 72
El‘g%rg?g 559 El‘é%rg?g 50,1 |_1900 5291 g0 | 522| 1900 | 48| 2140 2140 2110 45 | 50 | 60 | 65
2200 2200 o s39| DAt | s09| 0| 601 45 | 50 | 60 | 65
2100 2140 2100
5300 50.3 5340 52.1 5300 54.8 40 45 55 60
Nighttime Nighttime e | 08| B | s05| P2 528 | 900 | 03 ) 220 1 53 O | ST | 40 | 45 | 55 | 60
22001 50.8 22001 53.2 0100 0140 0100
0500 0500 0300 49.7 0340 48.9 0300 50.8 40 45 55 60
0300 0340 0300
0500 49.3 0540 48.9 0500 50.8 40 45 55 60
. . 0500 0540 0500 0530 73 0700 58 0520 75
Morning Morning 0700 51.6 0740 49.2 0700 52.5 0540 0710 0530 45 50 60 65
0500i 56.3 0500i 63.0 0700 0740 070N
0900 0900 0900 52.3 0940 51.1 0900 53.6 45 50 60 65

Source: JICA Study Team
Note: ! Conducted last Octob&®-24,2012Categorized as Clag 2 Conducted last Octob&®-24, Categorized as Cla€; ° Conducted last Octob&6-24, Categorized a€lass A;

4 Conducted Sep 123,2013,Categorized as Class AAConductedDec 282014,Categorized as Class AAConductedDec2627,2014, Categorized as Clags
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Noise Level Impact Identification, Assessment and Mitigation

a)

Pre-Construction and Construction Phase

Noise pollution

Noise level will definitely increase because of construction activities. Most of the noise will be
contributed by operation of heavy equipment and machineries, the generator set, and vehicles
coming in andut of the Project site.

Some areas along the NSCR alignment would have institutions that will most definitely be
affected by the noise level generated during thecprestruction and construction phase of the
Project. It is important to identify thesnstitutions to be able to provide appropriate mitigating
measures during the Detailed Design Phase of the Project.

(a) Prediction method
The prediction modeldeveloped in theTechnical Handbook for Environmental Impact
Assessment of Road2007)isapplied

i. Prediction model
The noise level at receiving points is calculated by the following formula of sound propagation.

V] U pneTﬂi— ] ¢me QU

Where) : Noise level at Receiving Point (dB)
0 : Power Level of noise sourceRy
i : Distance between noise source and receiving point (m)
0: Constant on sound radiation (in case of hemisphere radiation: =2)

ii. Power level of construction machinery
The power levels of ain construction machinery are shownTiable2.26.

Table 2.27 Weighted Power L evel of Construction Type

ConstructionType A weighted
power level (dB)
Pile drivers (hydraulic pile hammer) 135
Rock drilling (soft rock) 119
Slope surface splay 108
Asphalt pavement 108

Source: Technical Handbook for Environmertapact Assessment of Roads (2007)
ii. Location of noise source and receiving point
Theconstructiormachinery, i.e., noise emission sourceis assumed to be set on the center of the
track. During the construction temporary waB.m) will be set at the edge dhe ROW
(construction limit). The height dhereceiving point is 1.2m.

(b) Results of the prediction and evaluation
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The results of the prediction ahe construction noise are shown in Tal@&8. Without the
temporary wall, the noise levels of pile driweill exceed the maximum allowable level 90 dB.

The predicted noise levels of rock drilling will exceed maximum allowable level 85 dB up to 10 m
from the edge of the ROW. In case of the slop surface spray and asphalt pavement, the predicted
noise level wil exceed just at the edge of the ROWith the 3 m high temporary wall, the
predicted noise levels of all types of construction work will below the maximum allowable noise
levels during theonstruction

Table 2.28 Results ofPrediction of Construction Noise

Construction Work DISENEE gggﬁbﬁgi%em?f(ﬂ)e ROLT Maximgm Allowable
EETT Noise Levef
Type' Level (dB) 0 5 10 15 20 (dBA)
Without temporary wall
Pile drivers 135 112.2 | 106.6 | 103.2 | 100.8 | 98.9 90 Class 1
Rockdrilling (soft rock) 119 96.2 90.6 87.2 84.8 82.9 85 Class 2
Slope surface splay 108 85.2 79.6 76.2 73.8 71.9 75 Class 3
Asphalt pavement 108 85.2 79.6 76.2 73.8 71.9 75 Class 4
With temporary wall (3.0m
Pile drivers 135 89.9 | 832 | 854 | 832 81.4 90 Class 1
Rock drilling (soft rock) 119 73.9 72.2 69.4 67.2 65.4 85 Class 2
Slope surface splay 108 62.9 61.2 58.4 56.2 54.4 75 Class 3
Asphalt pavement 108 62.9 61.2 58.4 56.2 54.4 75 Class 4

Source:JICA Study Team
Note 1):Technical Handboofor Environmental Impact Assessment of Roads, 2007
2): NPCC Memorandum Circular No. 002, May 12, 1980

Class1 Work which requires pile drivers (excluding manual type), file extractors, riveting hammers or
combination thereof. This classification does matude work in which pile drivers are used in
combination with earth augers.

Class 2Work which requires rock drills or similar equipment like jack hammers or pavement breakers

Class 3 Work which requires air compressor (limited to those compressors whéchower other than electric
motors with a rated output of 15 KW or more in excludes air compressors powering rock drills, jack
hammers and pavement breakers)

Class 4  Operation involving batching plant (limited to those with a mixer capacity of 0.5 @ cubic meters)
and/or asphalt plants (limited to those with mixer capacity of 200 KG or more). Batching plants for the
making or mortar are excluded.

The identified impacts will have moderate to high adverse effect, with the effect more pronounced
alongthe alignment where schools, hospitals and residential areas are closely nearby. However,
mitigating measures that is described below are anticipated to address almost all identified impacts.

To reduce noise disturbance that will have direct effectsaikers and nearby community, the
following measures need to be implemented:

Installation of control devices such as mufflers and noise suppressors to all construction
equipment to help minimize noise generated. Regular maintenance of heavy equipment,
construction machinery, and other support vehicles is also recommended.

Provision of temporary noise barriers such as galvanized iron shields, particularly in noise
sensitive areas such as churches, schools, and hospitals in the immediate vicinity of the
construction area.
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- Construction workers must be provided with personal protective equipment (PPE), e.g.

earmuffs.
Scheduling of high noise generating activities during daytime to reduce disturbances to nearby

community
- Construction sites must berfced for safety and security reasons

b) Operation Phase

Noise Pollution

The noise by train operation was examined with
Noise of Conventional Railway, Noise Control Engineering 20(3), 1996, Institutdofe

Contr ol Engineering, Japanod and-OfagalUbantRagidor t f o
Transit, 1999, Osaka Prefectureo.

(cPrediction met hod
Based on section structure and train velocity, the maximum of the noise level at the time of the
run of 1train (Lamay) iS estimated firstly. Moreover single event sound exposure lexgl il
estimated from train transit time. Finally equivalent continuous sound pressure lgyeb{lL
train number every train type of time zone is calculated.

iv. Pr e dincotd eoln
The prediction model by Japanese formula is applied. The noise by train operation
compounds 3 main sound sources such as rolling noise of running train, structure sound
from vibration of slab on concrete viaduct, and railway vehicle sound. Thelfoimu
calculated by combining these sound sources.

a. Esti mation of maxi mudpm value of noi se | eve

The prediction formula for train length I m and train velocity V km/h indicates
Formula 1- 4 by definition of each variable shownRigure 2.38.
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Remoteorbit Proximity orbit

Parapet

R T <
S, \ b,
Viaduct \

d
Path _ !
difference b= a T b, —d, d\ \

(Proximity orbit)
Sound
receiving
point

,,,,,,,,, T

S;: Location of sound sources such as rolling noise, sound from motor fan etc.
S2:Location of structure sound sources

Source:Proposal of a Prediction Model for Noise of Conventional Railway, Noise Control Engineering 20(3), 1996, Institute of

Noise Control Engineering, Japan
Figure 2.38 Arrangement of Sound Source, Sound Receiving Point and Explanation of Path

Difference

(a.1)Rolling noise

— ] a

0 Y O0wd v paéQ puéQ— OATQT | &I i &l A
p —_—
Where, Lamax(R): maximum value of noise level (decibel)
PWLg : Sound source power level (decibel)
PWLg = 30.0 logo(V) + 42.6
D, : Distance between center of run orbit and sound receiving point (m)
L : Train length (m)
Vv : Train velocity (km/h)
| : damping effect by balustrade (decibel)
(a.2) Structure sound
b 6 O0@d v pUETW pHEO—— OAl — 20 &i Of &1 A
o _ S
Where, L amax(C): Maximum value of noise level (decibel)

PWL: : Sound power level of structure sound (decibel)
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PWL. =72

d; : Distance between center of structure underside and sound receiving
point (m)

20 : Correction value

r<4h:z0 =0

r>4h:20 =-10 logg(r/4h)

r: Horizontal distance between center of viaduct and sound receiving point (m)

h: Height of viaduct underside from ground (m)

(a.3)Maximum value of noidevel (Lamay

The maximum value of noise level for one (1) train formation is calculated by
combining noise levels calculated by Formula2l

0 pueéEQp T p T &1 Ol &1 A
b. Rel ation between ealtuenadf omg.o e ohlaes\i amlg el e
sound expogure | evel (L

The relation between estimation of maximum value of noise levgl.jLand single
event sound exposure levell is calculated by using Formula 4.

0 0 pUE QR p Mmoo @ M T &1 O O1 A
C. Calcul ation of equivalent),continuous soun
N NN ¢ 7 e s o
U pmE Q,,—Y p T &I Ol OI A
Where,Lag; : Single event sound exposure level by direction and train type (decibel)
N : Number of tains
T : Time forLaeq(Second)

(dPredictive condition
i. Prediction points
The prediction points are 1.2 m height at 0, 10, 20, 30, 40, 50 m from the edge of railway.

ii. Structur al condition
The structural conditions are as follows:
A Railway structure: Viaduct
A Truck structure: Sl ab track
A Rail type: Long rail
A Train I@engtk2@cafs®wm 2020 160 2Mm2%20 m

cafsdm 2025 to 2040.
iii. Operation condition

The number of operatedrains is shown inTable 2.8 based on the train operation
condition The train velocity is maximum 120 km/h.
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Day Time (7:00 ~

22:00)

Night Time (22:00 ~
24:00 & 6:00 ~ 7:00)

Total

110

13

123

Source: JICA Study Team

(e)Prediction
The results of prediction orailway noise of the equivalent continuous sound pressure level
(LAeq) (dBA) are shown for year 2020 and 2040in the following &@ble

resul ts

Table 229 presents the predicted noise lewithout noise barrier cas€able 230 also shows the
noise guideline values for the new project and lmgm@e modification of the conventional

railway in Japan (Environmental Agency, 1995). The guideline values are set at the distance of

12.5 m from the center of the nearest track. Thahisase of NSCR, the noise level at 7m from

the edge of ROW should be below guideline values. The predicted noise levels are caused by the
train operation and therefore cannot be directly compared to the DENR environmental standards

for noise.

Table 2.30 Prediction of Noise Level during Train Operation from 2020 to 2040 (Without noise barrier)

Guideline
Day/ Distance from ROW values
Year .
Night (LAeq)
Om 10 m 20 m 30 m 40m 50m
2020 Day 52.8 52.9 51.7 50.5 49.3 48.2 60
Night 50.5 50.6 49.5 48.2 47.0 45.9 55
2025 Day 54.0 54.1 53.0 51.7 50.5 49.5 60
Night 51.7 51.9 50.7 49.4 48.3 47.2 55
2030 Day 54.0 54.1 53.0 51.7 50.5 49.5 60
Night 51.7 51.9 50.7 49.4 48.3 47.2 55
2040 Day 54.0 54.1 53.0 51.7 50.5 495 60
Night 51.7 51.9 50.7 49.4 48.3 47.2 55

Source: JICA Study Team
Note 1) noise guideline values for the new project and lagge modification of the conventional railway in Japan
(Environmental Agency, 1995)

Theoutline of results is as follows:
predicted

A

The
t he

edge of

(d) Mitigation Measures

The predicted noise levels satisfy the noise guideline values for the areas directly facing the
railway. However, according to the guidelines, noise level should be further reduced in the noise

noi se | evel
t he ROW.

Wi

not

exceed

sensitive areas. The adequate measurements are recommendetsdosensitive receptors of
Class AA within50 m of the alignment.

The noise barrier is one of the abatement measures to reduce the noisEalaieeP31 shows
the predicted noise levelithnoise barrier
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Table 2.31 Prediction of Noise Level duringTrain Operation from 2020 to 2040 (With noise barrier)

Day/ Distance from ROW Guideline Values *1
Year ) (LAEQ)
Night Om 10 m 20 m 30 m 40m 50m
Case 1: Noise barrierlm
2020 Day 51.8 51.6 51.0 49.8 48.8 48.0 60
Night 49.6 49.3 48.7 47.5 46.5 45.7 55
2025 Day 53.1 52.9 52.2 51.0 50.1 49.2 60
Night 50.8 50.6 50.0 48.7 47.8 46.9 55
2030 Day 53.1 52.9 52.2 51.0 50.1 49.2 60
Night 50.8 50.6 50.0 48.7 47.8 46.9 55
2040 Day 53.1 52.9 52.2 51.0 50.1 49.2 60
Night 50.8 50.6 50.0 48.7 47.8 46.9 55
Case2: Noise barrie2 m
2020 Day 49.9 49.4 49.3 48.2 47.2 46.5 60
Night 47.6 47.1 47.0 45.9 45.0 49.2 55
2025 Day 51.1 50.7 50.6 495 48.5 47.7 60
Night 48.8 48.4 48.3 47.2 46.2 45.5 55
2030 Day 51.1 50.7 50.6 49.5 48.5 47.7 60
Night 48.8 48.4 48.3 47.2 46.2 45.5 55
2040 Day 51.1 50.7 50.6 49.5 48.5 47.7 60
Night 48.8 48.4 48.3 47.2 46.2 455 55

Source: JICA Study Team

Note

1) noise guideline values for the new project and lmcme modification of the conventional railway in Japan

(Environmental Agency, 1995)

The following findings are drawn from the resulting data showiaiole 2.3.:

A I'n order to decrease the noise level bel ow
guideline value of 55dBA during the night b
is oftenbeé)owatthes deBfAf ecti ve hiedghédof noi se

A - With a 1 m height noise barrier or parapet
50 dBA for the year 2020. Noi se | evel gener a
still exceeds 50 dBA durciemssg ftrhoem ming htto o03p0e r m,t
increase of trains

A With a 2 m height noi se barrier install ed,
50d B A

The impact of the train operations to the generated noise has a moderate adverse effect to the
receiving environment, especially in areas where the alignment would be near schools, churches
and hospitals.

Table 2.2 lists up the noise sensitive receptors in Class AA within the 50 m distance from the
alignment.
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Table 2.3 Noise Sensitive Receptar

Institution Approxwpate BT Indicative Location
from Alignment (m)

MALOLOS CITY
1. AMA Computer College 46 NE
2. Ti kay El ementary School 40 NE
MARILAO
1. Tabing Ilog Elementary | 32 | SW
MEYCAUAYAN
1. Sheperdés College | 50 | NE
VALENZUELA CITY
1. lglesi@risto |l ocale Val 50 SW
2. Parish Church of San | g 34 E
3. Malinta EIl ementary Schg 32 NE
CALOOCAN CITY
1. Cal oocan Seventh Day Ad 50 E
2. Marul as El em. School 35 E
3. Christ the Good Shepher 50 E
MANILA CITY
1. St a. Moni ca Church 50 W
2. Light of the World Chi s 23 W
3. Gregoria De Jesas EI em. 40 W
4. 1 gl esi a ni Jesukristo E 50 W
5. Antipol o Chapel 20 E

Source: JICA Study Team

There are two sensitive receptors (churches) within 30 m from the alignment in Manila. For these
churches noise barriersor parapet with at least m height shouldbe installed as mitigating
measureThe detailegurvey in measuring the distance frtme guideway to the receptors in the
above should be undertaken during tetadeddesign stage

3.4 Ground Vibration Level

Ground vibrationsurvey vas conducted ab sites to monitor groundhovementas shown in
Figure 2.25 The measuremestwere conducted & Guiguinto, Valenzuelaand Caloocanin
September2013 and at Caloocan anS8olis in January 2015. The survey at Caloocan was
conductedat the old PNR statiom September 2013 and also at the site facing the Samson Road
in January 2015Groundvibration readings were recorded in each site's natural state. Description
of the survey sites is presentedTiable 2.33. Three records were taken per site usimgeriri

axial accelerometers positioned at 20 meters distance interval.

Table 2.33 Description of Locations of the Ground Vibration Survey

Location Description
Guiguinto Site is a vacant latear the heavindustrial areaandthe major road
(NLEX) estimated at 500 meters in distameeinear Tabang Exit
Valenzuela Site is a vacant lot beside warehouaed light industrywith the nearest
major road (McArthur Highway) estimated at 300 meters in distance
Caloocan Site is a vacant l@dnd old PNR statiowith the nearest major road
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(Old PNR statioh

(Samson Rogdestimated at00 meters in distance.

20 meters in distance.

Caloocan Site has a nooperational railway and is located beside a major road
(Samson Rogd (Samson Road).
Solis Site is a vacant Idietween PNR railroad and Dugban Stesitmated ai

Source: JICA Study Team

Vibration Level (VL) is used for the evaluation index and defined as follows;

‘Il\w
6, Cmé'Q
)

Where,

VL: Vibration level (dB)
a,. Frequency weighted acceleratiteflecting human perceptiqm/s’)
a,: Standard acceleration =£@m/<)

Althoughthere is nacceptablestandard ofVL, generally the perceptive threshold of vibration is
55dB for humah Whena,, is 0.0In/s’, VL is 60 dB, whilea, is 0.003n/s, VL is 54dB. In the

Philippines, there is no standard for vibration. According to the above equation, when VL is 55dB,

frequency weightedcceleratior(a,) is 0.0056n/s".

The resultsof ground vibration measuremerdage shown inTable 2.34. At Guiguinto station
Samson Road and Solis, tregistered vibration peak accelerativas0.2 cm/$. The estimated
vibration level VL was 46 dB and belowhe perceptive threshold of vibratidor human 55dB

Peak movements recorded in the site were caused by the vehicles passing near the location and

influenced by the loose and unpaved roallse recorded peak accelerasost the old PNR
stations avalenzuela and Caloocaverenot detectd

Table 2.34 Observed Vibration Level at Recorded Peak Acceleration

Perceptive
Caloocan Caloocan threshold of
Particulars Guiguinto | Valenzuela| (Old PNR (Samson Solis L
. vibration for
station) Road o0l
human
SamolinaDate 9/24/2013 9/24/2013 9/242013 1/28/2015 | 1/28/2015
an%Ti?ne 10:007 13:007 15:007 14:007 16:007 ;
11:00 14:00 16:00 15:00 17:00
Recorded Peak
Acceleration 0.002 ND ND 0.002 0.002 0.00%
(m/s)
Source: JICA Study Team
Not eTddhrMol ogy and Laws Regul ation for Pol lution Control,

Industry

!firechnology and Laws Regulation for Pollution Control, Z)J@pan Environmental Management Association for

Industry
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Vibration Impact ldentification, Assessment and Mitigation

a) Pre-Construction and Construction Phase

Generation of Vibration

Operation of constructionmachinery such aspile driver and rock drilling, causes ground
vibrations that spread through the ground and diminishes in strength with distance. Ground
vibrations from construction activities do not often reach the levels that can damage structures, but
can achieve the audible and feelable rafgesumanvery near the construction site.

(a) Prediction method
i. Prediction model
The prediction model develop&d Technical Handbook for Environmental Impact Assessment of
Roads(2007)is applied Vibration transmits from a source to a receiving point accgrtlinthe
following formula. i
i
0 0 puaé le— g p i i
Where, 0 d, Vibration level (VL)atreceiving point (dB)
0 : Vibration levelatreference point (dB)
i : Distance from a source (construction machinery) to receiving point (m)

i : Distance of reference point (= 5m)
| : Internal aamping ratio

ii. Vibrationlevel on reference point
The power levels of main construction machinery are shown in P&8ie

Table 2.35 Vibration L evel of Construction Machinery and Damping Ratio

Construction machinery Vibration Levelat InternalDamping
Reference PointiB) Ratio
Pile drivers (hydraulic pile hammer) 81 0.01
Rock drilling (soft rock) 64 0.001
Slope surface splay 48 0.01
Asphalt pavement 59 0.01

Source: Technical Handbook fenvironmental Impact Assessment of Roads (2007)
iii. Location of vibration source and receiving point
Theconstructiormachinery, i.e., noise emission source is assumed to be set on the center of the

track. During the construction temporary wall (3.0m) will be set at the edge of the ROW
(construction limit). The height @hereceiving point is 1.2m.

(b)) Resul t s iocft itohne apnrde deval uati on
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The VL on receiving points was calculated based on the said prediction model. The results of the
prediction of the construction noise are shown in Tal3é.

Table 2.36 Results ofPrediction of Construction Vibration

Construction Work Distance fromt_hg Edgg of theROW to Perceptive
Receiving Point (m) threshold of
e [aemel o [ 5 | w0 | i | 20 | heent
Pile drivers 81 776 | 750 | 723 70.1 68.3
Rock drilling (soft rock) 64 60.9 58.5 56.2 54.4 53.0 55
Slope surface splay 48 44.6 42.0 39.3 37.1 35.3
Asphalt pavement 59 55.6 53.0 50.3 48.1 46.3

Source:JICA Study Team

Note 1):Technical Handbook for Environmental Impact Assessment of Roads, 2007
2)Technology and Laws Regulation for Pollut@ro nt r ol , 200006Japan Environmental M:
Industry

The operations gfile driverand rock drillingwill affect the area around the project site since the
vibration is bgondthe human perceptive threshold. Asphalt pavementigidiaffect the area
within 10m distance from the edge of the construction li@ity the vibration oflope surface
splayis belowthe human perceptive threshold.

The identified impacts will have high adverse effedtdman thus, mitigating measures is must
still be implemented to alleviate all identified impacts.

To reduce generation of vibration and its impact to direct recipients, such as the workers and
nearby residents, and structures along the NSCR alignment, the following measures need to be
implemente:

Use ofconstruction machinenyith minimal vibration generation
Identify nearbysensitive receptolgkely to be affected and moniterbration levels

b) Operation Phase

Vibration
Structural vibratiorof buildingsand housesear the NSCR alignment due to train operati@y
affect people in many ways, such dsterioration ofquality of life or decrease ofvorking
efficiency.

There are no established prediction methods for vibration due to train opesatm®ihe
mechanisnof occurrence and transmission of train vibration is very compticateerefore, the
vibration levels are often predicted by using tlegression equations based on twual
measurements of the similaases oftrain operation andtructuresfor refereme The model
below is developed for the Eedtaka Urban Rapid Transit by using the vibration data of the
similar type of trains and structures at the existing railways. The NSCR will use the similar type
of trains and structures as the existing railwaydapan, therefore, the following model is used
for the estimate of vibration level.

(a) Prediction method
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Thepredictionmodelis proposed for several types of trains stnacturesas shown rable 2.3.

Table 2.37 Prediction Model of Vibration Levels

Type Structure Model Equations
At-grade (Ballast) VL= 21.3log;oV - 13.9l0g;R +30.9

Train Embankment (Ballast) | VL=42.4log;cV -15.4l0g;0R - 13.0
Viaduct(Slab V0L=12.900;0V -13.20g;oR+39.3
Viaduct (Ballast) VL=18.5l0g,0V -21.0log;oR+ 44.0
At-grade (Ballast) V0L=15.3l0g;qV -20.70g;0R+54.7

Freight | Embankment (Ballast) | VL=18.6log;oV - 8.20¢,(R+31.4
Viaduct (Ballast) VL=10.4l0g,0V -20.8log;oR+ 66.7

Source:EIA report for Osaka Outer Ring for Ea®saka Urban Rapid Transit, 2000saka Prefecture
Note. VL: Vibration Level (dB), VVelocity (km/h), R: Distance from the centerraflway track (m)

(b)_Structures
Thetypes obtructureof the NSCR ariaduct (slaband embankment (ballast)

(i) Parameter
Accordingto the operatiomlan, thetrain velocityis 120km/h.

(i) Prediction
The vibration leveWL is estimatedn Table 2.3. In the case of the viaduct (slab), VL at the edge
of the ROW is estimated 54.6 dB and below the perceptible threshold of human (55dB). However,
in thecase of embankment (ballast), the estimated VL at distance from O m to 10 m will be over
the perceptible threshold of human (55dB).

Table 2.38 Estimated Vibration Level VL (dB)

. ThresholdvL
Type of Structure DISEMEE e (NOXY (dB)
0 5 10 15 20
Viaduct(slab) 546 | 51.6 | 49.7 | 483 | 47.1 55
Embankment (ballast) 61.7 | 58.3 | 56.0 | 54.3 | 53.0

Source: JICA Study Team

(c) Mitigation M easures

In the case of the viaduct (slab), mitigatimeasuresvill not be neededtbe implemente®n the
other hand, thembankment will be used for the section where the alignment goes through the
rural areas and no flogatone areaHowever, the following measuretouldbe taken taabate
the vibration levelvhere the residences are located within 15m distance from the ROW

91 Design of rail tracks must incorporate measures to reduce level of vibration generated by the
railway during train operationsuch as use of long rail, sleeper witie anti-vibration mat.

9 Proper maintenance of trains, structures and tracks, suchuder megj grinding, must be
conducted

1 Regular reconditioning of train and its components, such as, suspension system, brakes, wheels
and slipslide detectors

129



Environmental Performance Report and Manageritam(EPRMP)
NORTH SOUTH COMMUTER RAIL PROJECT

Table 2.3 Impact Identification, Assessment and Mitigating Measure for Air

Environmental

Environmental
Component Likely to

Potential Impacts

Assessment of

Mitigating/Enhancement Measures

Aspect be Affected Impacts
PRE-CONSTRUCTION AND CONSTRUCTION PHASE
fEart hmovi n ¢Air Quality Generation of dusts and | Low adverse impact fRegul ar wetting of ground s
demolition particulate matter, and g fRegul ar preventive maintena
balling emissions vehicle
fTOperation fConstruction sites must be
machi ner i e gAcousticenvironment Noise Pollution Moderate to highadversg 1 nst al | ati on of control dev
vehicles impact suppressors to all construc
fRegul ar maintenance of heav
machinery
fProvision of temporary noi s
shields, paegdrmrcwuiltairMe drne e
school s, and hospitals in t
construction area.
fConstruction workers must b
equi pment (PPE)
fTScheduling of high noise ge
fCoastruction sites must be f
Ground vibration Increase in ground High adverse impact fUse of construction machine
vibration level due to fldentify nearby sensitive r
operaﬂonofheavy monitor vibration | evels
equipment and
machineries
OPERATION PHASE
fOperati on qAirQuality Air Pollution Low adverse impact fProper preventivevehiotesnaa
vehicles fUse of cleaner fuel for the
fTOperation
generator s
Air QualitylReducti on o|Beneficial fReduction of pollutants fro
Operation of Trains Pol lution
Acousticenvironment Occurrence of higher High adverse impact T2 m noise barriet hoalidsls bAeA cg
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noise level especially senasthoeoel fabosp
|l ocated within 30 meter dis
fDetailed survey in measurin
should be cadeisedgnost agte. de
fProper maintenance of struc
grinding, must be conducted
Ground Vibration Generation of Vibration | Low adverse impact MfDesign of rail tracks must
vi bratiobygeheraanetdway duri
use of long raijibshebkpar mw
fProper maintenance of train
rail grinding, must be cond
fRegul ar reconditioninguoh &
suspension system,slbirdaek edset ¢
Climate fTAccel er at e|Moderate adverse fDesign in making infrastruc
fatigue an of climate change should be
failure Tl mprovement of current dr ai
TGreater de resilient to climate change
construct.i
and mainte
Climate Change flood cont
drainage s
Climate fReduction Positive TGHG emi ssion in 2020 -@O21/ b
Greenhouse starting the operation of N

Source: JICA Study Team
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data is not available, provincial data is used. The data also sometimes differ in reference years,
and this is always reflected in the text and tables so as to enable the reader to distinguish the
timelines of the data. All information @rsecondary data, except for the data on PAPs which
were derived from the primary soes@onomic surveys conducted during the data gathering

phase.

Displacement of Affected People

a) Demography of Impact Areas

The EIA study for the NSCR Project will cover 10 cities and municipalities traversed by the

project.
city/municipality level.

Currently, the available demographic data for the affected areas are on a

Table 240 summarizes the latest population of thides and municipalities covered by

proposed alignment.

Table 2.40 Table of Population (2010)

Population Land Area
City/Municipality Population (peDr(segigyper (nosees)
hectare)
Malolos 234,945 35 6,725
Gui gui nf 90,507 33 2,750
Balagtas 65,440 32 2,866
Bocaue 106,407 33 3,187
Mar il ao 185,624 55 3,374
Me ycauay 199,154 90 2,210
Mal abon 353,337 179 1,971
Val enzue 582,088 130 4,459
Cal ooca 1,489,040 270 5,580
Mani | a 1,652,171 429 3855
Source: NSO

Brief discussion of demographigrofiles of affected areas is presented in the following

paragraphs.

Bulacan

Bulacan is the fastest growing in terms of population among the provinces in Region 3. Based

on the National Statistics Office (NSO) Census of Population and Housing as of 2201

Bul acanos

tot al

popul ati on

i s about

2,

924, 43

population of 9,590,223. The increasing pressure of development on the province may be

attributed to two factors, namely its proximity to Metro Manila arabgdly, its being a major

urban center.

There is a larger urban population in Bulacan which compvi8%s of the total population or
1,738,056. In contrast, the rural population is 496,032 (22%).
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Number of households 659,158 having an average of 4.43 persons per household. The
population density of Bulacan is 1,046 persons per square kilometer.

Valenzuela

Valenzuela City, on the other hand, had a projected population of 582,088 in 2011 (Valenzuela
Sociceconomic Po f i | e 2011) . Val enzuel a accounted
population. It ranked sixth out of the cities/municipalities of the National Capital
RegionValenzuela has a total land area of 4,459.4 hectares and a population density of 109
persons pehnectare.

Malabon

Malabon City ranked 1'8in terms of population in Metro Manila, based on the 2000 census of
Population and Housing. It has an annual growth rate of 0.98%.

Over the 16year period (199@000), the population of the city of Malabon gratvan annual

rate of 1.98% a decrease from199® 956 s annual growth rate of 4
a negative annual growth rate of 0.54% for the year 1995 to 2000, far below the annual growth

rate of Metro Manila at 1.08% for the same reference gerio

Among the cities and municipalities in the National Capital Region, Malabon City raffked 7

in terms of population density, having 14,481 persons per square kilometre. The larger portion
of the household population of Malabon of about 63.36% belonghoze classified as
productive population of working age group. About 34% or 118,222 belong to the segment of
child and youth group while the older population or those belonging to the 65 years and over,
accounts for only 2.61% of the household populatio®,069.

Caloocan

The population of Caloocan City, a highly urbanized city in the National Capital Region, was
1,489,040 persons as of May 1, 2010. It has an average annual population growth rate of 2.37
percent from year 2000. The average househiakl\gas 4.3 persons per household. It is
important to note that more than half (53.5%) of the households in the city lived in lots that
they owned or amortized.

Manila

The City of Manila registered a population of 1,652,171 persons as of May 1, 20i1®. T
figure is based on the 2010 Census of Population and Housing (CPH). The numbered showed
an increased rate of 0.44 percent annually and is larger by 71,089 persons compared from the
last count in year 2000. The total number of households record@d@wzas 386,835. The
average household size was 4.2 persons per household.

b) Gender and Age Profile

Bulacan

The male and female population of Bula¢2@10)is at par at 50% male and 50% female.
Total population of both sexes is 2,919,370, while male population is 1,461,977 and female
population is 1,457,393.

In terms of age, those belonging to 14 years and below totals 918,218 which is 31% of total
popultation.Those belonging to the 1564 age totals 1,883,661 which is 65%. This means
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that there is a large working age population. The over 65 age group comprises only 4% of the
total population , or 117,491.

Manila

In terms of age profile, SEP data showed #&4#,453 constituents that belong to the 14 years

old and below group, 1,106,951 belonging to the 15 to 64 years old group of which consist
most of the city's working group, and about 58,308 belong to the 65 years old and above group.

In 2007 the househdlpopulation of the City of Manila was young with-29 years old

representing 21.4% followed by the-10 age group at 19.5% and the3Dage group

coming in third at 14.9%. The dependency ratio shows that there are two independent persons
(those aged 164) for every dependent person (those aged below 15 and above 64).

c) Literacy Rate, Profile of Educational Attainment
Bulacan
Bulacan has a high literacy rate of 98.57% t er ms of educati onal att

populace consists largely bigh schooleducated population at 957,177 (37%), followed by
elementary educated population at 857,901 (33%). College undergraduate educated
population consists of 256,244 (10%) while those with college academic degrees total
291,991 (11%).

Manila

In terms of educational attainment, majority or about 43% finished high school. Of these,
263,855 or 48.4% are male, and 281,066 or 51.6% are female. This is followed by 25.3% who
finished elementary education, and a high 18.4% who are academic degezs.hold

Valenzuela

About 28% of the household population five years old and above had completed elementary
education, 15% attended elementary education, 37.35%, high school, and 19.64% were either
college undergraduates, academic degree holders or hdshpoataureate courses.

By gender, females dominated household population who were college undergraduates
(50.04%) academic degree holders (42.3%) and with post baccalaureate course (6.27%).

Per records obtained from the division of city schoolsatlerage number of students per
classroom is one teacher for every 41 pupils. Enrolees in public schools are greater than 36%
as compared to private schools.

There is also a high number of enftschool children and youth. Population on the age bracket
of 4 years old to 16 years old is at least 110,000. Enrolees are just about 60,000.

Malabon

The elementary level has a total 53,871 student enrolled as of August 2007. There are 46, 998
students who are enrolled in public elementary schools while 6,87&tw@te in private
elementary schools.

There are 24, 636 enrolees in secondary levels with 18,937 enrolled in public secondary
schools and 5,698 students in private schools.

Non-formal education is provided by the city of Malabon Polytechnic InstitUtRiCwhich
has already benefited out of school youths and the women sector through its various training
programs.
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Caloocan

Of the household population five years and over, 24.7% had attended or finished elementary
education. 40.2% had reached or compldtigh school, 12.1% were college undergraduates
and 10.6% were academic degree holders.

There were more females than males, among those who had attained higher levels of education.
Females comprised 54% of those with academic degrees and 56.8% ofithquzstv
baccalaureate course.

Among household population 5 to 24 years old, 64.5% had attended school at anytime during
school year 2007 to 2008. Of the total males aged 5 to 24 years, 65.2% had attended school at
anytime during the said school year. &shattendance for females was 63.8% of the total

females aged 5 to 24 years.

d) Involuntary Resettlement of Project Affected Persons

Table 2.4 shows the affected cities and municipalities and corresponding barangays that will
be traversed by the NSCR Alignment.

Given that the project will pass through congested areas like Valenzuela, Malabon and
Caloocan, and Manila, residential communities asmime commercial and business
establishment along the proposed alignment will be displaced. However, based on the census
and tagging conducted, there will be no affected people, lots and communities in Malabon and
Bocaue, since the PNR and Northrail ROWevalready cleared in these areas.

Table 2.41 Affected Cities and Municipalities and Corresponding Barangays

Cities and Municipalities

Manila Caloocan | Malabon | Valenzuela| Meycauayan | Marilao Bocaue Balagtas | Guiguinto | Malolos
Zone2 %%r iozn g% Potrero | Karuhatan Bancal Ibayo Lolomboy Longos Tuktukan Tikay
(Br.48,49, =
50, 51,54) DZ(BZroSr;el Tinajeros Malinta Banga Saog Bundukan | Burol First | Sta. Cruz | San Pablo
Zonel4 | D2,Zone2d . Bagong
(Br. (Br.1517) Dalandanar, Tugatog | Tabing llog Bunlo San Juan Tabe Bayan
152,155, "p2, Zone3 . . .
156, 159, (Br.21) Malanday | Malhacan |Abangan Sy Binang First Poblacion | Mabolo
160, 161, : Ve prs -
162, 163, einte angan inang .
164.165) Rgzrlzzsmzeg Reales Norte Second llang-llang | Cofradia
0 32,33) - :
%, Zone16 Taal Malis Caniogan
@| (Br.184, | D2, Zone4
@ | 185,186) | (Br.36, 37, Longos Tabang Catmon
g 38, 43, 46)
Zonel8
(Br.198, | D2, Zoneb5 Bulihan
200, (Br. 49, 52)
203204)

Zone20 D2, Zone6
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Note: Gray areas represent unaffected Cities and Barangays by the NSCR Project.
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Based on the conducted survey, the total household to be displaced by the proposed NSCR
project is 321. Valenzuela has the shoumber of affected households at 194, followed by
Marilao with 44.

Sincethe alignment of NSCRanuse preferentially the existing PNR ROWtween Caloocan
to Tutuban (refer to Case 2 igure1.3 Relationship between NSCR and Highway in terms
of the Use of PNR ROVYthe affectedhouseholdén this section are reduced to.40

Of the 321 total displaced households there are 179 affected households living in the informa
settlements. By city/municipality, the biggest number of affeatdéoimal settlersfamilies

(ISFg is still in Valenzuela, numbering 116. Following is Marilao and Manila, with total
affected households is 26 each.

On the other hand, a total of 54 kseholds will be displaced under the Commercial,
Industrial/Institutional, Business Enterprises (CIBE) and Residential categories.

In terms of lots, About 16 hectares will be affected along the track in 10 cities/ municipalities.
By city/municipality, Valezuela City has the largest affected area of about 146,320 m
followed by Marilao with about 4,380%rand third is Guiguinto with 3,6007n

4.2 In-Migration

Manila
Housing Ownership Profile
Tondo has the most number of i nfor mal settl er

compared to less than 2,000 in San Nicolas and Sta. Cruz, and even less than 200 in Binondo.

Informal Settlements/Availability of Housing

Based on the 2005 SEP theusing need of the City of Manila centered on the provision of
housing units for relocated informal settlers and the upgrading of housing units on site. The
total housing need included housing for city employees, policemen, teachers, and other public
empbyees without their own homes.

The Urban Development and Housing Act states that settlers on danger areas need to be
relocated. Danger areas refer to places, which when occupied for residential purposes; pose a
danger to the life and safety of either ttwncerned residents or of the general community.
Danger zones include riverbanks, earthquake faults, creeks, and coastal areas.

As of 2005 there was already a need for some 49,000 units for families to be relocated from
danger zones (river banks, eathfe faults, creeks, and coastal areas) and 21,500 units to be
upgraded on site. Some 16,800 new housing units were needed for city employees, policemen,
and teachers

Housing Programs

Based on the recorded number of upgraded and constructed housingsuwiit2000, there

was a serious housingbacklog for the City of Manila. The housing progranmfézymal
settlers was only 5 percent accomplished, while the accomplishment for the housing program
for government employees did not even reached 1 percent.

Valenzuela

Housing

Housing and building structures along the main thoroughfare (McArthur Highway) are built
with permanent materials. However, settlements at the back streets and around warehouses
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and factories are built with sefpermanent to temporary matds. These settlements are
rented by lower income earners to middle income earners working and vending in the
barangays and nearby barangays. Shanties are found within the fenced up compound of
vacated lands in the depressed areas of San JeremiaBr&ads and Pagasa.

Caloocan

Housing

From a total of 235,469 occupied housing units in 2000, the number of occupied housing units
reached 297,199 in 2007, showing an increase of 26.2%. In 2007, a ratio of 104 households for
every 100 occupied housing tewwas recorded while in 2000 the ratio was 106 households
per 100 occupied housing units. The ratio of persons per occupied housing was 4.6 in 2007
lower than the ratio of 5.0 in 2000.

Nearly 6 in every 10 (58.9%) of the 297,199 occupied housing usitotter walls made of
concrete/brick/stone, while more than one in four (27.6%) had outer walls made of half
concrete/brick/stone and half wood. As to construction materials of the roofs, majority
(86.6%) of the occupied housing units have roofs madealefgized iron. Occupied housing
units with roofs made of half galvanized iron and half concrete comprise 8.8%.

Malabon

Housing

Mal abon6és | and area is primarily devoted to
settlers conducted by the Communratyd Urban Poor Affairs Office (CUPAO), revealed that
Malabon registered an estimated 18,090 families residing in government and privately owned
lands. Population study of the city revealed that its population density is more than Metro
Mani | aé s 158 perssnis peyhectafe.

There are different completed and-gming housing project of the national government,
coordinated through the LGU such as the Community Mortgage Program (CMP) and Group
Land Acquisition Development Project (GLARAGIBIG).

Bulacan
For Bulacan areas, the following is the housing / resettlement p(Déitde 2.2)

Table 2.2 Profile of housing / resettlement in cities and municipalities within NSCR

Malolos | Guiguinto | Balagtas | Bocaue | Marilao | Meycaua
yan
Government Housingrojects
# Housing 4 1 3 5 3
Projects
# Housing Units 3692 1 7795 5653 3327
# Families 2924 1 5649 2689
Informal Settlements
# Barangays 6 locations 47locs 35locs 16 locs 17 locs
6 12bgys 16bgys 14 bgys 16 bgys
barangays
# Families 550 1120 1831 3261 1269
# Dwelling 550 1120 5812 1183 1219
Units
Subdivisions
# Subdivisions 75 30 13 27 92 66
# Lots/Units 33056 4231 1279 89771 12755

Source: Bulacan Socio Economic Profile
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Displacement and In-Migration Impact Identification, Assessment and Mitigation

Pre-Construction and Construction Phase

A Resettlement Action Plan (RAP) is being prepared to ensure that affected households and
establishments are provided an acceptable relocation area and/or just compenEag&on.
measures of compensation and assistance to all PAPs in the RAP are based on the JICA
Guidelines for Environmental and Social Considerations (2010) and World Bank OP4.12 and

other established and applicable Philippine Laws and similar policies ateliges. These

include the Republic Act No. 8974, otherwise known as An Act to Facilitate the Acquisition of
Right-of-Way (2000) and Republic Act No. 7279, also known as the Urban Development and
Housing Act (UDHA) of 1992. Also adopted for compensationd assistance is the Land
Acquisition, Resettl ement , Rehabilitation an
edition, 2007) of the Department of Public Works and Highways.

Section 5 of the EPRMP is the Social Development Plan Frameworkthat will sdanesng
others, the displacements involving resettlement of the Project Affected Persons (PAPS). It is
further elaborated in the Resettlement Action Plan for the NSCR, which is separate document.
The RAP also includes the livelihood/income restoratiorgfanm as contained in this SDP.

The Social Development Framework is showitable5.1.

A noted positive impact of the project is that the affected families may aligrive provided
houses and amenitiesThe project will also lead to improvement of living condition because
the relocation areas are provided for with basic utilities such as power and water and health
and educational facilities.Vulnerable Persaweh as womenheaded householdgiderly,
persons with disabilitieghe porwill benefit the Livelihood and IncomeeRtoration Program.

The project will also lead to improvement of living condition because the relocation areas are
provided for with basic uities such as power and water and health and educational facilities.

4.3 Historical Cultural/Heritage

There are no Indigenous Cultural Communities and Indigenous Peoples in the cities and
municipalities covered by NSCR Project.

4.4 Physical CulturalResources

Historical structures found along the NSCR alignment include old PNR stations in Malolos,
Valenzuela, Balagtas and Meycauayan. There are also minor dilapidated PNR stations in
Bocaue, Guiguinto and Balagtas These structures may be affectatievitbnstruction of the

new railway. There are no UNESCO cultural heritage sites in the project sites.

Physical Cultural Resources Impact Identification, Assessment and Mitigation
Pre-Construction and Construction Phase

During the stakeholders meetingsndacted, residents of Malolos and Meycauayan have
expressed interest to preserve the old PNR structures for historical and educational purposes.
The Old Malolos Station may be retained and built as new proposed site. On the other hand,
since the old Meyauayan, Valenzuela and Balagtas stations are located right at the middle of
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the alignment, it may not be possible to retain the old structure. Preservation of the structure
may be limited to the replication of the design of the old into the new station.

The National Historical Commission of the Philippines (NHCP)has recommended the
restoration/preservation of the Malolos Station, Meycauayan Station and Polo/Valenzuela
Station. The other stations (Bocaue, Guiguinto and Balagtas) may be demolishedjnif desi
requires it to be removed. This was expressed in the letter of the NHI to NORTHRAIL dated
January 25, 2010.

At the Tutuban Station, there is a current study being done (Transit Oriented Development
[TOD]for Urban Railway) for the concept design of thetuban PNR Property which includes

the Tutuban Center Mall (TCM). The TCM has a historic marker from NHCP because it is the
old central terminal for the PNR Railway, and it has preserved its original facade as well as
columns, beams and roof trusses. Treservation of these structures is included in the
Concept Design. The Concept Design will preserve the historic structures and integrate it into
the devel opment design called A0l d and New

45 Basic Services (water, powercommunications, transportation, peace and
order/crime, educational facilities, etc)

Bulacan

The basi c services i n Bul acanbds 6 cities
summarized in Table 234

Table 2.43 Basic Servicesn Cities & Municipalities where NSCR
Alignment Pass Through

Malolos | Guiguinto | Balagtas | Bocaue | Marilao | Meycaua

yan

Education

Private Elem 47 14 13 16 43 41

Schools

Public Elementary 43/616 14/254 11 14/313 | 18/393 24/515

Schools (#

schools/#classrooms

Public High Schools 14 3 1 4 2 2

Private High Schools 23 9 7 11 16 17

Tertiary Schools 6 2 5 1 4

Technical And 7 5 1 2

Vocational Schools

Training Centers 1 1 2

Transportation and

communications

Transportation 3 1 38 14

systems

Communications 28 13 9

Towers / Cell Sites

Water

Access To Safe 1631 19680 13376 Nd 41146 42720

Water (HH)

Solid Waste

Management
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Waste Mgt Facilities 1 4 1 1
/| MRF

Garbage Trucks 6 14 8
Ave Daily Volume 64 80 50

Solid Waste(Cu. M.)

Protective Services

Monthly Crime Rate| 66.02 37.42 57.27 22.33 31.65 22.09
/100,000 Pop.

Police Force 80 35 24 48 53 90
Police vehicles 2 5 5 2 9 5
Fire Protection Forcg 17 14 7 8 20 9
Fire Patrol Vehicles 9 1 2 1 5 4

Source: Bulacarsocio Economic Profile

Manila

Water and Power Supply

Manila is being served by two concessionaires in the distribution of its water supply namely:
Maynilad Water Services Inc. (MWSI) and Manila Water Company (MWC). The coverage
service area of MWSinclude Tondo, Sta. Cruz, Quiapo, Sampaloc, Sta. Mesa, Pandacan,
Binondo, San Miguel, Ermita, Malate, Intramuros, and part of Singald\yC on the other

hand coversat. Ana, and part of Singalonys of 2002 the average monthly consumption in
million cubic meters in Manilawas about 3.12 for residential areas, 0.26 for residential
households with business, about 1.7 for commercial areas and about 0.29 for industrial areas.
Theser vi ce pr ovi de rpowenrequiremerissthe ManilatEledc C@rpany 6 s
(MERALCO).

Communication

The Philippine Long Distance and Telephone Company (PLDT) mpoliwe the telephone

system in the & of Manila.PL DT &6 s mi ¢cr o wa vies variogs exchandes With n k e d
those owned by other telecommunications nektwdOther telecommunication systems
availablein the cityconsist ofmobile phonesMajor service providergicludeGlobe Telecom

& Smart CommunicationsAs reported in its 2005 SERd negative impact of this tremdas

that itmade cellular phones hotiis for pick pockets, snatchers, and holgbpers, especially

in Manila where most universities and colleges are locatedistudents are considered easy

prey.

Peace and Order

In 2005 he City had eleven (11) Police Stations ar Police Substationsvith 2,984
uniformed personnel of which 441 accounts for the traffic police of the 170 outposts. These
stations are all strategically located in different areas to facilitate immediate enforcement of
the law.

At that time there was one policeman per26@opulationgthis was short 0619 policemen

that areneeded to meet the PNP manning level standard of 1 policeman per 500 populations
In additionthere was one traffic police per 3,58his was also short d86 traffic police
personnel needed to meée standard of 1 traffic police per 3000 populdtiofo date it
cannot be determined yet whether these were met until thed@ityletests latest SEP.

Transportation
Major modes of land public transport in Manila are bus, taxi, FX, jeepneyrieyae while

informal land transport systems are kalesa, pedicab and kuliglig. The Philippine National
Railways (PNR) and the Light Rail Transit Authority (LRTA) operate the railway systems in
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Manila. The PNR has 6 terminals or stations within Manilackvincludes Blumentritt,

Espaia, Laong Laan, Pandacan, Pedro Gil, and Tutuban. Thé [Rlllow Line) that runs

along the length of Taft Avenue {& and Rizal Avenue (R), and the LR2 (Purple Line)

that runs along Ramon Magsaysay Blvd@Rare the nly mass rail rapid transit lines

traversing Manila. As the chief seaport of the Philippines, the Port of Manila along Manila

Bay served as the Cityods main entry/exit poin
Pasig River can be traversed féary service.

Manila is the premier international port in the country and one of the major domestic ports for
inter-island shipping. As a major center of water transport and storage, it has experienced a

steady increase in shipping, cargo and contaiaéfic from 1994 to 1997. The shipping cargo

and container traffic generate substantial revenues to the City, reaching PHP2.227 billion in

1997. The port will remain the major international and domestic port for the country in the

future. It will continte as one the main entry points for passengers, immigrants from the island
provinces, imported goods and products from various parts of the country. It will also remain

as a major exit point for the countryds expor

Sewerage
The Manila Sewerage Systemseonstructed in 1909 with the original overload capacity to

serve 450,000 people. The system covers 1,850 hectares, serving 530,000 people with the
total length of 240 km.

Sewage is collected by lateral interceptor pipes of 15 cm. to 150 cm. in difroeidne
various districts of the City. It is the conveyed to the Tondo main sewage pumping station
through seven pumping stations. Sta. Ana, adistiict of Manila, has a separate system and
has its wastes discharging directly to the Pasig River. Hawthe=construction of a sewer
main line is presently ongoing to interconnect the system in Sta Ana to the Paco Sewage
Station.

Not all of the City of Manila are connected to the system of the sewers and lift stations. In
these areas, the sewerage is doedbin one. In residential areas and in light commercial
districts, the septic vault is used to freat wastewater. In newer building constructions
housing bigger populations, the use of packigge wastewater treatment plants being
pursued.

Among theproblems in sanitation and sewage in Manila is the heavy pollution from the
effluent of domestic septic tanks. According to the Manila Second Sewerage Project (World
bankJGA TF 22523PH), the estimated number of septic tanks in the year 2000 is about 125
279 with a population septic tanks in the year 2000 is about 125,279 with a population septic
tank ratio of 13:6. The number of septic tanks is expected to increase slightly with new
constructions and rehabilitation. There are no records of desluddiagkafior of the in use

of packaged type waste water treatment plants but their use may be seerrisehigh
commercialresidential buildings in Central Manila.

With the Manila Sewerage System serving roughly 30% of the City, other households
discharge wstewater either into storm drain, septic tanklioectly into esterosl'he

untreated water in this case carries with it fecal matter and other debris which finds its way in
catch basins or ultimately to nearby bodies of water. Records of desludgingreadalbie,

but adequately sized septic tanks normally are desludged once in two or three years.

The Metropolitan Waterworks and Sewerage System (MWSS) is a public corporation
mandated to handle, supervise and control waterworks and sewerage systemspalitéet
Manila that includes Caloocan City. The sewerage system, in this case, refers to the network
of manmade channels and facilities installed for the collection, transmission, treatment and
disposal of sewage or domestic wastewater. Neverthelgsgsininstances, drainage and
sewerage systems in Metro Manila share a singleanktsystem of pipesr canals, except in
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City of Manila and some parts of Makati. Sewerage system has treatment facilities purifying
wastewater that will conform to acceptabtandards, prescribed by authority.

The MWSS operates sewerage systems for more than 50 years now and most of this system is
already aged and in defective operating condition 36. Among the sewerage systems, the
DagatDagatan Sewer System and Wastewateaiiment Pond, is the sole facility that serves
portion of Caloocan City, particularly Kaunlaran Village (DagatDagatan Development

Project). DagaDagatan Treatment Pond along with the sewer system was built in the late
197006s at t he T oatioh and Hausing Belvetopneent Rreject, ai which a

large portion lies within Caloocan City. The oldest treatment facilities being operated by
MWSS are Manila Centr al Sewerage System, that
major expansion and rehatation made in 1985; the Ayala Sewerage System and Treatment
Plant follows theconstruction in thd960s, and then, various communal sewer systems of
government housing projects completed during the 1960s and 1970s. The Manila Central and
Ayala seweragsystems serve the largest population and have been recommended for major
rehabilitation and upgrading in past studies.

Caloocan

One of the major problems in the sanitation and sewage condition of Caloocan City is the
heavy pollution from the effluent of domestic septic tanks. In year 2000, there are about
149,985 septic tanks built in Caloocan City and expected to increasel 1398 units in 10

years In as much as the design and utility of septic tanks is concerned, these tanks need to be
desludged once every 5 to 10 years for them to maintain effective treatment of sewage.
Settling sludge in tanks is accumulated from longgaeof use, which eventually fills the

tank. The wastewater or fecal matter discharged from an under sludge tank, in time, releases
through and not restrained as expected. Inevitably, the effluent becomes an untreated sewage
that flows into storm drainand finally discharges to nearby bodies of water. At the time
rainy season c¢o0me, creeks or esteroso6 over fl
exposing people to hazards of polluted floodwater. During dry periods, the problem gets

worse when dischges from septic tanks fill the street drains, since concentration of pollution

on storm water increases accordingly when no rain is available to flush the sewage.

Population of Caloocan City in year 2000, should be about 1.35 million, and is estimated to
increase to 2.35 million in 2010. At a BOD 38 generation rate of 35 gms/capita/day, the
population of Caloocan City shall generate about 47.25 tons/day (t/d) of BOD in year 2000.
According to past studies, septinc tank serve:
Correspondingly, in Caloocan City, septic tank serves about 0.81 million persons, that
generates 28.35 t/d of BOD in their sewage. Concerning BOD removal rate of desludged
tanks, that is 285% BOD load reduction, BOD load in sewage water will reduoetab3

31 t/d, if all tanks will be desludged. These results are equivalent@b6% of total BOD
generation in Caloocan City. Treated accordingly, desludging also removes suspended solids,
significantly improves the sanitary condition of the communiiyt eeduces pollution level on
waterways.

Based on estimates, septic tanks in Caloocan shall increase by about 20% for the next 10
years or an average of 2,941 septic tanks per year. However, the ratio of population to
number of septic tanks algtcreases proportionately. In year 2000, the ratio of household per
one septic vault shall be at 1.9, and expected to increase after ten years at about a ratio of 2.7.

Valenzuela CitySource: SocieEconomic Profile 20092018)

The topographic characteiisof the city is one of the factors that make it susceptible to
flooding. Barangays which normally experience flooding are on the western portion of the
city where the Polo River and Coloong River traverses.
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To address flooding, several flood constiuctures have already been constructed
throughout the city, particularly in the f 1l ot
include concretdined canals, open ditches, sidewalk gutters and river dikes. The existing

drainage structures, howevare unable to cope with the increasing water discharges and

surface ruroff. Some of these structures are already clogged while some were built with

deficient outfalls..

Solid Waste Management

Manila

Generation

Garbage generated in Manila is includest wad dry household waste, industrial waste
commercial waste, and some hospital waste. In 1997, solid waste collection became the
responsibility of the local governments and only one percent (1%) was handled by the
MMDA.

Collection

Manila has 100% covage of solid waste collection through a private contractor which uses
250 compactors and heavy equipment are used for collection on a daily basis.

Disposal

Since the city has no final disposal facility, waste collected is brought to a transfer station
situated at Pier 18, NHA Compound, Tondo. Waste is brought to either the Tanza Facility or
the Rodriguez Facility. This #0ectare Pier 18 facility (Vitas Transfer Station) is located on

an area of reclaimed land within the Manila North Harbor Center, etlja the Smokey
Mountain dumpite. Lowincome housing, informal settlements and industrial developments
bound it on the landward side, while Manila Bay is immediately adjacent to the north and
west. The facility currently includes a site office and two -880 capacity barges each
docked at the end of 2 separate ramps. Operations started in October 2002 under the
management of its builder, Phil. Ecology Systems Corporation.

Caloocan City

Generation

Based on its CLUP, the average weag@eratiorrate per dy in the City is 0.60 kilograms

per person and the average municipal waste generation rate varies from 212 to 316 tons per
day.

Collection

Solid Waste Management in Caloocan City is presently under the supervision of the
Environmental SanitatiorServices (ESS) with two sections namely, the: (1) Garbage
Collection and Disposal Services, and (2) Street Cleaning Services. The refuse collection
operation at present is being managed by a Public Services Officer who serves as the assistant
of the City General Services Officer in the delivery of the said basic service.

Disposal

Hauling is primarily used in solid waste collection. As of 1995, solid waste collected daily
within the City by private contractors are transported to Payatas dumpsite (open dumpsite),
San Mateo Landfill, or dumped to an open area in Bagumbong, Nortbdaalo

Valenzuela City

Collection and Disposal

Like most LGUs, the city is not yet fully compliant with the provisions of R.A. 9003 or the
Solid Waste Management Act of 2000. It is, however, in the process of closing the existing
dumpsite in Barangay Lgunan. At present, the city is utilizing the fikectare controlled
dumpsite in Barangay Lingunan. Unsegregated garbage is collected from households twice a
week for every route while daily collection is done in markets and along the major
thoroughfare®f the city. Parts of the garbage collected in the 32 barangays are diverted for
recovery and recycling at the Valenzuela EcoCenter and MRF in Barangay Marulas before
these are finally disposed into the controlled dumpsite.
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In order to achieve efficienand ecological means of managing solid waste, the city
government institutes the support of barangays for waste minimization, segregation and
recycling. It is also studying the possibility of acquiring land for a Materials Recovery
Facility. Even thouglgarbage collection is available to all households in the city, there are
still about 493 households (0.68%) from the total households surveyed which do not have
proper garbage storage and disposal facilities.

At present, the city is utilizing the fivieedare controlled dumpsite iBarangay Lingunan.
Unsegregated garbage is collected from households twice a week for every route while daily
collection is done in markets and along the major thoroughfares of the city. Parts of the
garbage collected in the 3Rarangays are diverted for recovery and recycling at the
Valenzuela EcoCenter and MRF in Barangay Marulas before these are finally disposed into
the controlled dumpsite.

Bulacan

Majority of the municipalities in Bulacan are still using traditional wéydisposing their

solid wastes, which is through open dumping. Of the 24 municipalities, 21 towns practice
open dumping, while remaining three municipalities have simplified landfilling.

Disposal of solid waste represents a major challenge to resideBtdanfan. In a series of
consultations conducted by the provincial government, it has been found that majority of the
municipalities of the province has difficulties dealing with the management of their own solid
wastes. One reason cited is the absenceropep disposal sites particularly in highly
urbanized areas where most of the vacant lands have beenpgmultby subdivisions and
industries. Neighboring municipalities with enough space for disposal sites, on the other hand,
reject any prelude from muipalities with disposal problem, as this would tarnish the image
of the municipalities.

Basic Services Impact Identification, Assessment and Mitigation
Pre-Construction and Construction Phase

The project is not expected to have impact on the basiicesmf the municipalities and cities
where it will pass through.

4.6 Public Health & Safety

Bulacan

Table2.44shows the list of both government and private hospitals operating in Buéammhn

the other health and sanitation profile of the provideecan be gleaned from the information
contained in the said table, the province is well served with a network of hospitals. According
to the Provincial Health Office (PHO), there af&0government and private hospitals and
clinics in the province buhe biggest in terms of number of beds available is the Provincial
Hospital with a total capacity &0 beds. The provincial hospital serves as the main health
facility for the entire province of Bulacan.

Table 2.4 Health and Sanitation Profile of Bulacan

Malolos | Guiguint | Balagtas | Bocaue | Marilao | Meycaua
0 -yan
Crude Birth Rate 18.05 9.40 18.75 13.33 16.66 25.17
Crude Death Rate 6.67 4.59 4.03 3.92 2.30 3.48
Infant Mortality 1 0.15 0.03 0.13 0.18 0.44
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Rate

Access To Safe 1631 19680 13376 Nd 41146 42720
Water (HH)

Access To Sanitary 1880 19073 13164 2766 41733 39462
Toilets (HH)

Govodt Hos 1

Bed Capacity 300

Rural Health Unit/ 6 2 2 2 2 7
Community

Hospital

Private Hospitals 149 11 9 30 43 67
/Clinics

Source: Bulacan SociBconomidProfile

Manila

The city of Manila has 23 private hospitals, six (6) national government hospitals, and four (4)
city government hospitals. The hospitals operated by the City of Manila are the Ospital ng
Maynila, Ospital ng Tondo Il, Ospital ng Sampasow Gat Andres Bonifacio Hospital. The
distribution of health facilities shows that District IV has eight of the 23 private hospitals in
Manila, while District Il has one private hospital. District Il has three national hospitals.

The health centgoopuhktion ratio is 1:32,267. The Department of Health (DOH) minimum
standard is 1:20,000, which may means that 30 additional health centers are needed in the
city. The Manila Health Department reported that 22 new health centers will be constructed
under tle World Bankfunded Urban Health and Nutrition Project of the Department of
Health. While the detailed architectural and engineering plans have been prepared and
approved, sites in Manila have yet to be identified for such new health centers. A major
criterion in the site identification is the accessibility of the health centers to their urban poor
clients.

While there are more private hospitals than public hospitals, the total bed capacity of public
hospitals is greater (3,769 beds compared to 3,438%, Tl hospitals bed population ratio is

more favorable in the public sector (one bed per 419 population) than in the private sector (one
bed per 460 population).

All hospitals, whether secondary or tertiary, fulfill the requirement on the number of beds
according to their service category.

Caloocan

Caloocan has twelve (12) private hospitals, a birthing home and three (3) goveommedt
hospitals in the entire city. One of the government hospitals is the Jose N. Rodriguez
Memorial Hospital, a speciablpital. The total bed capacity of the private hospitals is 529.

The newly constructed Diosdado Macapagal Memorial Medical Center, a tertiary hospital, has
a total bed capacity of 82 and is equipped with facilities such as Intensive Care-tayif, X
Laboratory, Operating Room, Physical Therapgntal Clinic and Ambulancélealth

services include OPD, emergency room, specialty clinic, laboratergy,pharmacy,

physical therapydental, surgery, Animal Bite Center, social service, dietary, newborn
screening, family medicine, ICU and DOTS. Another effort of the city government for the
health benefit of the city residents is the free laboratory procedures and seminars on fasting
blood sugar determination, cholestedetermination, triglycerides|extrocardiogram (ECG),

fat screening, bone screening and diabetes education. In partnership wigbveomment
organizations, free surgical procedures were given to 77 harelip casesunda e fiOper at i O
S mi l4&were catract patients and 200 persdienefited under the operation tulks of
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2006, the DMMC responded to 64,557 treatments comprising of: 41,504 emergency room
consultation, 12,109 oygatient, 2,887 admission of patients (ward), 1,045 dental consultation
and 7,217 availed the Specialty Clinimsaltation.

Health manpower is provided Byregular doctors and 38 consultants, 17 regular nurses and
35 consultants and 11 regular midwives while the government health centers has 36
physicians, 41 nurses, 66 midwives and 28 dentists.

Aside fromhospitals, Caloocan maintains forty (40) health cenbersted in different

barangay®f the City. Nine (9) of these heath centers are certified by the Department of

Health (DOH) as ASentrong Siglad centers (Lev
evaluation criteria on quality health servicing. These centers provide local healttresdovi

maintain and improve the health of the populace. Servickglm vaccination, medical and

dental servicesyutrition supplements, immunization programs amdilfaplanning services.

These health centers are under the administrative and technical supervision of the City Health
Department whose tasks extend to continuous monitoring of water supply and ensuring public
access to safe water and promoting the usawitary toilet facilities particularly in depressed

barangays.

Valenzuela City

Valenzuela City has 51 public health facilities, which include two hospitals, twailying

clinics, two physical therapy clinics and 41 health centers in 29 barangay® arbelso

private hospitals (7), medical clinics (38), rehabilitation clinics (2) and laboratiagrostic/

drug testing centers (21) which are suppl emen

Access to Sanitary Toilet

Most (98.96%) of théanouseholds surveyed in Valenzuela City have access to toilet facilities.
Only about 1.04 percent of the 73,037 households surveyed by the Sanitation Division do not
have access to sanitary toilets. All surveyed households in Barangays Bagbaguin, Lawang
Bato, Pariancillo Villa and Poblacion have access to sanitary toilet facilities.

Public Health and Safety Impact Identification, Assessment and Mitigation
Pre-Construction and Construction Phase

There may be increased risk of constructielated accidentsug to improper work ethics,
which may threat health and safety of workers and local residents. Appropriate personal
protective equipment (PPE) must be provided to all construction workers, especially those
who are working on heights, heavy and electregplipment. The contractor shall submit an
Occupational Health and Safety Management Plan prior to commencement of work. A
medical station within the complex will be provided to safeguard the health of the workers.
The project site will also be fully feed and access points will be available for residents in
selected areas only.

The Workers and the local community also run the risk of exposure and spread of contagious/
infectious diseases due to unsanitary condition at the project site. Stobgentance of high
standards of cleanliness and sanitation will minimize the risk of disease transmission.
Medical certificates will also be requested to ensure workers are fit to work. Appropriate
sanitary facilities shall be provided at all constimreisites. A health education campaign and
training should be conducted for the construction workers in safety and health protection
measures as part of their Occupational Health and Safety Management Plan.
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Operation Phase

There may be risk of acciderdsie to improper work ethics, which may be a threat health and
safety of workers and passengers at the stations and depot. An Occupationalahigalth
SafetiManagement Plan will also be implemented by the proponent during the operations
stage. This will b aligned with the policy of the DOTC mandating the strict implementation

of precautionary, safety and security measures to ensure safe, fast, efficient and reliable
transportation services. Appropriate personal protective equipment (PPE) must be pmovided

all personnel undertaking maintenance work. Security guards will be deployed in all stations

to direct passengers on the safe zone. An Emergency Response Plan shall also be established
by the proponent in order to define actions in preventing therierme of accidents and
response procedure in case of accidents, fire and natural hazards.

The health of employees working at the stations and depot may be affected from exposure to
unsanitary conditions. Sanitary facilities or utilities to maintaimitasy and healthy
conditions will be made available in all stations and depot.

4.7 Local Benefits / Employment and Livelihood

a) Local Economy of Cities and Municipalities in NSCR

Province of Bulacan

Bul acanods proximity t o dNbeitsrirmustrMiZation! Wariolsa s co
companies have put up manufacturing and industrial plants in Bulacan. The manufacturing
sector has since played a significant role in the-alle¥conomy of the provincé éble 2.43.

Based on initial results of the 99 NSO census, the manufacturing sector is the second
leading economic activity because it offers some 113,051 individuals employment
opportunities in the various stdectors of this particular activity. This number represents at

least 15 percent of thetal employment in Bulacan (for 1995) making it the second leading

sector in terms of providing employment opportunities to Bulakenos.

However despite the highly urbanized nature of the province, agriculture remains to be the
major economic activity in # area. Aside from the services and manufacturing sectors,
agriculture is the third leading sector in terms of total number of employed individuals. The
rural areas still mostly depend on agriculture and fisheries as a source of income. Some of the
major crops are rice, corn, vegetables, and fruits suchaasyoes and various kinds of fishes

and seafood.

Based on trend analysi s, the sectorodés contri|
diminish in view of the massive rush of urban developmBuring the period 1990 to 1995,

the agricultural sector decreased by 1.35 percerd.87 percent per year and of the seven

major sectors, only the agricultural sector experienced a decline in the employment pattern.

Table 2.4 List of Industrial Sites in Bulacan

Industry Location
First Bulacan Industrial City Malolos City
Intercity Industrial Estate Wakas, Bocaue
Bulacan Agrelndustrial Subdivision Calumpit
Bulacan Metro Warehouse (BMW) Center Guiguinto
Meycauayarnndustrial Subd. I, II, Il & IV Meycauayan
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Industry Location
Meridian Industria | Compound Meycauayan
Muralla Industrial Project Meycauayan
First Valenzuela Industrial Compound Meycauayan
Sterling Industrial Park Phase I, 11, Il & IV Meycauayan
Grand IndustriaEstate Plaridel

SapangPalay I ndustri g San Jose del Monte
Agus Development Corporation Sta. Maria
Bul acan | CT Park Marilao
Gol den City Business Wakas, Bocaue
Sterling I ndustrial [ Marilao

Source: JICA Study Team

Table 2.4 List of Industry Sectorsin Bulacan

Malolos | Guiguin- | Balagtas| Bocaue | Marilao | Meycaua

to yan
Banking Institutions 32 7 12 6 7 30
Financial Institutions 18 1
Cooperatives 51 18 5 16 26 26
Hotels / Lodging 12 3 4 2 10 5
Houses
# of Rms 376 59 26 269 102
Resorts/ Recreation 14 7 7 7 14 8
Centers
Markets/Supermarket 13 5 4 9 8 19
Industrial Estates 1 4 3 9 13
Manufacturing 6 7 8 82 9
Industryi Food
Processing

Source: Bulacan Socio Economic Profile

Malabon

Malabon industries, on the other hami;lude sugar refinery, patis making, cigar making,
fishing and export of distilled perfume produced from flower extract.

Valenzuela City

According to the 2007 Sectoral Studies, Valenzuela City had a total of 7,695 commercial
establishments. The mosbrdinant is the wholesale and retail sector, which particularly
pertains to trade and repair of motor vehicles, motorcycles and personal and household goods.
This comprises 41.99 percent of the total number of establishments. Real estate rentals and
business activities followed and accounts for about 21.73 percent. Large commercial centers
are also located in the city including SM Supercenter Valenzuela located in Karuhatan,
Puregold Supermarket in Dalandanan, Royal Family Mall and CVC Supermarket idd’aso
Blas and South Supermarket in Karuhatan.

About 62.02% of the total number of manufacturing industries in Metro Manila is located in
Valenzuela City. Metal works, machine shops, fabricators had the biggest share in terms of
the number of followed by amufacturers of plastic and rubber products, food products and
beverages, garments and wearing apparels and manufacturers with machinery. Some of the
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manufacturing industries which arose include those engaged in machinery, and packaging and
repacking. Abut 22% of the manufacturing establishments were concentrated in Marulas and
Canumay. Karuhatan, Ugong, Maysan, Malinta and Lawang Bato each have more than a
hundred manufacturing establishments. All other barangays have at least one industry
operating irtheir area except for Wawang Pulo.

There are two public markets in Marulas and Pulo this is being managed by the city
government. There are also privatelanaged wet and dry markets located in six barangays
operating in the city. Intermsofagrica ur al crop production, abou
total land area is devoted to it. Majority of the agricultural area are cultivated with rice while

the rest were planted with corn and vegetables.

About two percent (2%) or 89.70 hectares of tlheyci6 s t ot al l and area i s
crop production. These are located in Barangays Bignay, Canumay, Lawang Bato, Malinta,
parade and Punturin. The crops produced, rice, corn and vegetables, are either for household
consumption or sold tothmar ket s f or f aThérd aredatso sixicdmeercal e n c e .
and two semcommercial livestock, poultry farms are operating in the city located in
Barangays Canumay, Parada, Veinte Reales, Lawang Bato, Maysan and Bignay. Fishpond
areas, on the other hd, are located in Barangays Balangkas, Bisig, Coloong, Isla, Malanday,
Tagalag and Wawang Pulo.

Caloocan City

The City of Caloocan, being strategically positioned in the northern portion of Metropolitan
Manila, is considered as the gateway of the metimpowards North Luzon. Being as such,

the City continues to be the premier center for trade and industry in CAMANAVA (Caloocan
MalabonValenzuelaNavotas) area. Within the last seven years (2008006), the City has
registered its highest number ofdiness establishments in 2006 at 15,199 establishments.
However, from 2000 to 2006, number of business establishments showed an unstable rate of
change having its lowest figures at 10,287 establishments in 2002. About 65.28% of these
economic activitiesn 2006 were engaged in trading, 27.70% in services and the remaining
7.02% were in manufacturing, mostly located in South Caloocan.

A. Bonifacio Monument area serves as the Central Business District (CBD) of Caloocan City.
This area covers approximatel2 hectares of land, with various business establishments
like variety stores, specialty shops, banks, business and professional offices, restaurants, malls,
depart ment stores, theaters and other entert
advanage points are the presence of angter wide Circumferential Road (EDSA), the

Rizal Ave. Extension, Light Rail Transit (LRT), major modes of transportation such as buses
and jeepneys, different communication facilities and other public utilities. Asudt,rthe

area extends its services to its neighboring cities and municipalities like Malabon, Navotas
and Valenzuela, and areas as far as Marilao and Meycauayan, Bulacan. With a developed
trading, banking and other complimentary industrial activittespw serves as an alternative
financial and transaction center, to Manila, Makati and Quezon City.

Growth of commer ci al strips with chain of e
Fiesta, Hap Tian, Kentucky Fried Chicken and other restauradt®ad chains now extends

up to Rizal Avenue Extension and™Avenue. At present, there are also 40 commercial and

savings banks situated along these major roads.

The Caloocan City Commercial Complex, formerly Plaza Rizal Park, which is locatedtin fro

of the Caloocan City Hall, also housed the various business establishments, like food chains,
salons, computer shops, convenience store, coffee shops and others. Sangandaan area on the
other hand, having minor concentric development is slowly growittgamnmediurrintensity
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commercial site. Once the long overdue expansion of Samson Road is realized, it is expected
that this area will become another Central Business District (CBD).

Intersections of €& Road and A. Mabini Street, and3CRoad and Rizal Yenue Extension

(RAE) are both business potential sites capable of accommodating Hitgnsity
Commercial Development. Said areas have ideal road pattern, capacity, and location, modes
of transportation, communication facilities and distribution of gaodother areas.

Due to the existence of small parcel of lands along these major arteries, land consolidation is
imperative to adapt high intensity commercial activities. Likewise, underdeveloped spaces
for foot traffic along these areas needs to beesddd.

Areas in North Caloocan which shows potentials for commercial growth are the following: (i)
Camarin Zabarte Roads intersection, (ii) junction of Susano, Camarin and Congressional
Roads, (iii) Block Phase 1 Bagong Silang, Sta. Quiteria Road, Tald &ul (iv) Quirino Hi

way (Caloocan side). Despite being potential sites, economic progress along these areas are
limited due to its existing narrow roads, insufficient transportation facilities and support
facility services like communication, water silyppnd other public utilities.

Manila
Manila's economy is diverse and multifaceted. With its fully protected harbor, Manila serves
as the Chief Seaport of the Country, one of the busiest in the world.

Diverse manufacturers produce industriglated poducts such as chemicals, textiles,
clothing, and electronic goods. Local entrepreneurs process primary commodities for export,
including rope, plywood, refined sugar, copra, and coconut oil. Food, beverages and tobacco
products are also locally producethe foodprocessing industry is one of the most stable
major manufacturing sectors in the City.

Manila has 27 public markets and talipapa that are strategically located in its 6 legislative
districts. These markets are classified according to average¢hijpancome during the
preceding three months: Class A (Php 60,000 or more); Class B (Php B&G9@DO); Class

C (less than Php 30,000) (SEPP 2005).

b) Labor Force and Employment

Manila

Manila is predominantly a serviggiented city. It is one dhe most densely populated cities

in the country, next to Navotas, and it is fully bwii. Thus very little agriculture, forestry,

mining and quarrying are undertaken. The leading industries, namely textile/garments, food,
personal products, chemicdtgrmaceutical, and rubber/plastic products, are generally light,

labori nt ensi ve activities. They take advantage
supply from the rest of the metropolis. Service sector employment has steadily dominated the
share in total employment, to average about 80% from 19®9. The rest are employed in

industry sector with a minuscule number in agriculture, possibly backyard vegetable growing

and smakscale fishing.

Like major global cities, Manila has become leka oenter of manufacturing but more of a
center for services, amenities and leisure. Given the centrality of the city in the National
Capital Region, it provides employment, services, amenities and facilities for a large floating
population that does nog¢side in the city. Unfortunately there is no data on labor force status.

Caloocan
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As of April, 2003, Caloocan City's potential labor force was estimated at 882,000 or 3.39%
over the record of year 2000 labor force. Economically active force was pb&28,000
(60.66%) of which 426,000 or 79.63% were employed and 109,000 or 20.37% are
unemployed. On the other hand, labor force, which is economically inactive, was posted at
347,000.

In 2003, the City has an unemployment rate of 20.37%. The Citgdad) in NCR cities

and municipalities with highest unemployment rate in 2003. Based orR2B030report, the

Citybés projected | abor force was estimated t ¢
Province of Bulacan

I n Bul acan, t h e ppopalationwaseestimated at 1L, 516,000 dAfthkai latbary

force participation rate of 62.6 percent, the total labor force was pegged at 699,000. Records

from the Provincial NSO showed that the province normally have an employment rate of 94.6
percent. Ten ya&a hence, with a total population of 2,683,000 and a labor force of 970,000,

projected employed labor force will reach close to the one million marks.

Bulacan Province

Bulacan has a high employment rate of 89.7% as shown by 2007 provincial record®talThe

working population in Bulacan is estimated at 1,413,000 who were engaged in various
incomegenerating activities. The increase in the labor force is attributed mostly to the service

sector, which accounts for almost 60 percent. This includes whokasd retail trade,

transportation, storage and communication, community, social and personal services. The

industry sector consisting of manufacturing, construction, electricity, gas and water and

mi ning constitutes 30% théotherthand, pgriculiurie com@rises | a b o
the rest of the total employment in Bulacan.

Malabon

For Malabon, about 400,390 or 66.4% of the total number of families derive their income in
the form of salaries either sourced out from agriculityjpé or nomagiculturaktype of
industry. About 19% source their income from fagricultural type of industry such as
wholesaling and retailing, manufacturing, community, social, recreational and personal
services, transportation, storage and communication servidesoastruction.

Local Benefits / Employment and Livelihood Impact Identification, Assessment and
Mitigation
Pre-Construction and Construction Phase

The construction of the NSCR Project will require both skilled and unskilled laborers, thus,
will provide temporary employment opportunities. To boost economic activity of the local
community and affected LGUs, the project proponent will mandate conttaaive priority

to the local residents.

Livelihood of the local community, such as that from commercial establishments, small
vendors and farmers, may experience temporary disturbance during construction. The project
may also lead to a decline or etgal loss of business in affected areas. In consideration of
affected groups, construction activities shall be undertaken at the shortest possible time to
restore normal business operations immediately. Alternative livelihood programs in
coordination wih the LGUs and other government agencies will also be taken in to
consideration. For business establishments that will be permanently removed, the RAP details
a replacement cost for the loss.
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Operations Phase

The NSCR Project will also boost regionatoeomic activities along the route through
provision of an efficient mass transit system that enhawoekforce mobility between the
industrial zones in Bulacan and the CAMANAVA area. This fast and continuous means of
transportation gives the labor foroe NCR and parts of Region 3 more chances of getting
available jobs without having to consider the distance between their home and their place of
work. Shorter and more comfortable travel time will also bring workers better physical and
psychological st& resulting to work productivity.

Employment for skilled personnel to operate and maintain the railway system will also be
available. The presence of the stations will also attract future commercial development around
the area.

4.8 Traffic Condition

The traffic condition in the cities and municipalities along the NSCR alignment will be
discussed in the Traffic Management Plan that will be submitted to DPWH and MMDA for
approval

Pre-construction and Construction Phase

Because of the mobilizatiorf beavy vehicles, construction activities and staging of works, it
will be unavoidable to restrict some roadway. This will lead to increased traffic congestion
and changes in traffic patterns. A Traffic Impact Assessment (TIA) is currently being
conduced, and based on the findings of the TIA,a Traffic Management Plan (TMP) that
details the activities to adequately manage traffic flow will be prepared for strict
implementation. Some measures that may be included in the plan are rerouting of traffic and
proper scheduling of transport of heavy structures (i.e. guideway beams) during periods when
there are less vehicles on the road. The TMP will be properly coordinated and approved by the
MMDA and/or LGUs concerned.

Operations Phase

The introduction of theroject will generally improve the traffic situation within the project
area due to expected shift of commuters from Hoaskd to raibased transport system. The
project will also result to a shorter travel time and convaergefor commuters who reside
inthe provinces but go to work in the NCR. This will relieve traffic congestion since people
will not need to find residence in the metropolis where employment is mostly available.

The project benefit will be enhanced by expanding ridership betwe@usgarts of Metro
Manila and Bulacan. Thus, the operator should ensure the efficient, reliable and safe operation
of the system with zero down time through regular maintenance. Linkages with LRT, MRT
lines, bus and jeepney stations will also be cared for efficient passenger flow transferring

to other modes of transportation. Fares must be affordable to the riding public. Discounts
should be extended to students, person with disabilities and senior citizens.

On the contrary, there may also bergmsed vehicular flow in areas adjacent to stations that
may cause traffic congestion. This could be addressed by providing loading and unloading
and or park and ride areas per station. Likewise, jeepney /bus terminals could be provided, if
possible. @ordination with MMDA and the LGUs could also be done to assign traffic
enforcers in critical areas.
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A summary of the potential impacts, assessment of impacts and mitigating measures to address the
identified impacts is provided ifiable 2.45able.
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Table 2.47 Impact Identification, Assessment and Mitigating Measures for People

Environmental
Aspect

Environmental
Component Likely to
be affected

Potential Impacts

Assessment of
Impacts

Mitigating/Enhancement Measures

PRE-CONSTRUCTION AND CONSTRUCTION

Land acquisition for ROW
and involuntary
Resettlement for PAPs

PEOPLE (Project
Affected Persons or
PAPS)

Displacement of residents ani
few commercial establishmen
along the proposealignment

Moderate adverse impa

1 Implementation of Resettlement Action Plan (RAP) t
ensure that affected households and establishmentg
provided a proper relocation area and/or justly
compensated.

Improvement of living
conditions

Beneficial

1 Provision of housing and amenities for PAR$SF

1 Livelihood and Income Restoration for PABNISFand
Vulnerable Persons (Womédreaded households,
Elderly, Persons with disabilities, Poor)

Land acquisition for ROW

Historical/cultural
heritage

Loss of old PNR stations

Low adverse impact

9 Implement recommendations of NHCP in tregadled
designto preserve and integrate the old PtRtions

9 Implementthe concept design of Tutuban Station to
preserve the historical structures and integrate itthreq
development design

Civil Works

Local economy
(Employment and
Livelihood)

9 Commercial establishments
and small vendors may
experience temporary
disturbance during
construction.

9 Decline or eventual loss of
business in affected areas.

Moderate adverse impal

1 Implementation of RAP including temporary relocatig
of ambulant vendors, replacement cost for the losse
affected business establishments and alternative
livelihood programs in coordination with the LGUs a
other government agencies

Generation of temporary
employment

Beneficial

9 The project proponent will mandate contractor to giv
priority to the local residents.

9 Mobilization of workers|
equipment and
construction materials,

9 Transport of demolition
debris andtonstruction
materids to and from

the construction site.

Traffic Management

Increase in traffic

Moderate adverse impal

1 Strict implementation of raffic Management Plan
(TMP) that details the activities to adequately aga
traffic flow

9 The TMP will be properlgoordinated and approved K
the MMDA and/or LGUs concerned prior to
implementation of activities in the areas concerned
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Environmental Environmental Potential Impacts Assessment of Mitigating/Enhancement Measures
Aspect Component Likely to Impacts
be affected
Civil Works Occupational Health |Increased risk of accidents diyLow adverse impact | Provide appropriate personal protective equipment
and Safety to improper work ethics, whic| (PPE) to all construction workers
may threat health anq safay 9 Strict use of PPE by construction workers
workers and local residents. :
1 Implement Occupational Health and Safety Manage
Plan
9 Put up fencesénclosures around the project site to K
away unauthorized persons
9 Provide access points for residents in selected area
only.
1 Provide First Aid Stations at construction sites with
resident doctors and nurses
Increased risk to communical Low adverse impact 1 Construction workers submit Medical certificates for
and infectious diseases fitness to work.
1 Construct sanitary facilities (toilets, bathrooms,
kitchens) at all construction sites.
9 Implement Occupationdlealth and Safety Managem
Plan prior to commencement of work.
OPERATIONS
Railway Operation Traffic Management |Traffic congestion near railwgLow adverse impact fDesignate / Provide for
stations fFielding of traffic enf
TProvi stiroincjyfeddrgneéy/ bus t e
Local economy Increased economy along |Beneficial fTEnsure efficiency of NS
(Employmentand  |NSCRroute passendgarcyg earsce ridershi
Livelihood) fEncourage commer ctiaatli odnes
Pas s enger gOccupational Health |Risk of accidents at the statio Low adverse impact fStrict i mplementation o
Empl oy ees |and Safety and depot security measures
Mai nt enand Risk of communicable and |Low adverse impact |[fSani tary facilities or
Depot infectious diseases healthy conditions at a

Source: JICAStudy Team
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4. ENVI RONMENTALS SHEISSKMEAN T

4.1 Objectives

The primary objective of the ERA is to identify the risks to the environment associated with
NSCR Project activities with focus on the air quality, water quadity] the structures to be
built. These risks occur from a variety of conditions which may ultimately result in a release of
substances harmful to the environment.

Once risks were identified, a hazard characterization was performed to evaluate adverse
impads, estimate the levels of risk andprepare methods to minimize those risks. Analyses
completed to satisfy this program consisted of the following:

Identification of materials to be stored and used within the site
|l denti fication aofelmetslkeods of materi al s

Il dentification of pathways that allow the ir
| denti fievwdli upait iaonind Kk mMmManagement tools and me
control i mpacts.

Risk characterization and assessis can be done ugj either a qualitative or quantitative
approach. Descriptive assessments and systematic characterization form the basis of the
qualitative assessment. This is best applied to accidents or events with little or no data
pertaining to frequencies of occuroenor ecosystem and health impacts. The quantitative
method uses a probability approach and attempts to quantify the risk using frequency and
probabilistic models. This is sometimes difficult to complete in a manner that provides
reasonale and accurate sealts. There were limited data available for the Philippines that can

be used for statistical analysis.

3.2Method of assessment

The assessment method can generally be defined as an engineering reliability method known
as Failure Modes and Effects Analy§¥MEA). This approach is a systematic characterization

and evaluation of sources of risks to the environment. It can be considered as a qualitative
approach based on expert opinions. The primary objective of this approach is to identify the
risks, prioritze those risks, identify risk tradeoffs, and identify means and methods to reduce
the risks. Four questions must generally be answered to fully satisfy the process:

- What can go wrong?

- What is the range of severity of the adverse
Howkédliy are those adverse consequences to oc

- What can be done to reduce risks that are un

3.3 Hazard Identification

Hazards associated with this project can be grouped into 7 categories:

i. Rai l system failure

i. Structur al failure

iii. A breachobrhaeméabechemical s at mai nt enanc
iv. A breach or rel ease of toxic substances du
v. Fire

vi Terrorism attacks

viiConstruction related accident s
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Additional information relative to the specific hazards and risks associated with those hazards
is presented below:

3.3.1 Rail system failure

This includes failure of rail equipment particularly rail trackgnaling communication
systems and rolling stock. Failure of these devices due to natural hazards (flood, earthquake,
volcanic eruption and thkke), natural wear and tear of rail parts, terrorist attacks or other
forms of accidents may result to derailment.

3.3.2 Structural failure

Structural failure as a hazard is relatethtildings at the Depot and stations as well as
all infrastructures where ¢hrail tracks are laid. Failure of these structures due to
natural or mafmade hazards may result to damage of property and/or loss of human
life.

3.3.3 Harmful chemicals

The chemicals used for maintenance activities at depot are not harmful when handled
propely. However, if accidental spills during their usage or a breach in containment
unit occur, these chemicals may cause hazard to air and surface water.

3.3.4 Transport of toxic substance

Freight service will bentroducedinto the rail system or when the system has been
developed to warrant the introduction of this servidewever, since this Project is a
transportation facility, some passengers
goods that they need to transport. §dgoods may be accidentally spilled or released

from its containers during transport and may cause fire, damage to property and / or
loss of human life.

3.3.5 Fire

Fire normally occurs during summer season due to excessive heat. It can also occur
due to accidets and equipment failure. Fire may result to damage of property and/or
loss of human life.

3.3.6 Terrorism attacks

The Rizal Day bombing of LRT Line 1 followed by the September 11 terrorist attacks
claimed lives and destroyed propestand thus became a vakoncern to all types of
public transport facilities especially mass transport systems like this rail project.

3.3.7 Construction related accidents

During construction, all personnel assigned at the project site may be subject to
accidents if health arshfetymanagement plans are not properly carried out.
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3.4 Environmental Pathways

3.4.1 Air

Air can only become an environmental pathway when substances are in gaseous state. Vapors
from hazardous chemicals and other substances are volatile. If these sulmtmmetsased,
they may diffuse into the air.

3.4.2 Ground

Ground can be considered as an environmental pathway when liquid substances travel through
it by seepage or surface runoff.

3.4.3 Water

Water is oneof the fastest and the most shtetm pathway for potentigollutant impact. In
many cases, this pathway is also a combinaticsudfcewater runoff and groundwater. The
physicalandchemicalprocesses that affect migration of contaminants with both surface water
and groundwater pathways are similar. Additibnatopographic and geomorphologic
conditionsalso influence this pathway.

3.5 Accident Scenarios

A Awhat ifo type of procedure was used to co
Event Tree type of procedure. This approach begins with con$igeadita component failure
and follows a Aforwardo analysis to identify

Variations in these scenarios can result in a large number of accident scenarios and risk
characterization analysis. These accidentsraak from minor to severe. Some have a much

higher probability of occurrence while others are significantly less probable. This study
focuses on t he as cgeon awriconsg oo ft hiath antawe t he pot e
environment and human Hta Seven (7) accident scenarios were prepared and are described
below.

i. ScenaFiao l ure of rail component may result
i. Scenarriao l2re of structures

ii. ScenairRied eaase of |liquid and vapors d&irom har
and surface / groundwater

iv. ScenairReol edase of | iquid and vapors from to
contaminate air and surface/ groundwater
v. Scenaifkiores may occur due to extreme hot t
ot her accidents

vi SenariiCon&t rruecltaitoend acci dent s
viiScenaiffieorori st attacks may damage properti

3.5.2 Failure of rail component

Failure of any components of the rail system can occur due to natural enacenhazards,
normal wea and tear of rail system parts or other forms of accidents. Natural emaxdea
hazards may come in the form of fire, seismic evenispriem attacks, etc. Other forms of
accidents include failure due to materials defects or lack of proper mainteridheesgstem
equipment.

DOTC will comply and incorporate in its performance specifications a number of design
standards and codes (both local and international) in order to secure the necessary permit
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requirements. Once the rail system is built, the Pr@oatractor together with DOTC wiill
conduct testing and commissioning prior to acceptance of the DOTC for the works. For the
maintenance of its rail equipment during operations, DOTC will utilize a third party contractor
to operate and maintain the rail ®s.

The above activities will ensure that the operation of the rail system will be safe. Moreover,
the Rail Operator will have to set up safety measures and emergency procedural plans to
ensure timely and proper response to emergency situations caadlespgtem failure.

3.5.3 Failure of building and other structures

Failure of the buildings and other sttures may only occur as a result of natural hazards. It
usually takes a catastrophic event for this failure to be considered as a risk that may lead to
damage of buildings or structures as well as injury or death of human beings.

DOTC will have to comply with the necessary codes and standards (i.e. the Philippine
National Structural Code and National Building Code) in order to obtain the required permits.
This will serve as an assu@nthat the facilities are structurally sound.

3.5.4 Release of liquid and vapors from harmful chemicals

This is in relationto accidental spills of chemicals (especially diesel fuel) used during
operations and maintenanactivities. Even on storage, breach in containment unit may
accidentally happen allowing the chemicals to diffuse into the air or be spilled on soil and
surface/groundwater.

The fuel containers will be properly designed to ensure its safety and durdddigonnel

who will be assigned at the depot will be trained to ensure safety of handling chemicals for
maintenance activities.

3.5.5 Release of liquid and vapors from toxic substances

This can be due to accidental spills or breach in containment unit ofstasétances while in
transport.

The design of rail facilities to handle storage of toxic substances during freight service should
be in accordance with applicable local and international codes and standards. Inspection of
containment units of toxic subsi@es for transport will be handled by qualified DOTC
personnel.

3.5.6 Fire

Fire may occur due texcessiveheat, failure of equipment and other accidents. DOTC will
comply with the Bureau of Fire Protection requirements as part of its application for building
permits. Firefighting (fire hydrants, fire extinguishers) will be placed at strategic locations
within the project site. The emergency response plans will ensure timely and proper response
to emergency situations caused by fire.

3.6 Construction-related accicents

Similar to other construction activities, risk may occur due to construction related accidents.
Examples of these accidents include:

Collapse of scaffolding

Falling of construction materials while being lifted by a crane boom
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Fire or electrocutin from welding and use of other electrical equipment

Personnel being run over by heavy equipment
- Accidental fall of workers while in elevated location
Injury from construction debris and materials

Health and safety management plans required fon¥loeks will be set up by the Prime
Contractor. Safety regulations should be followed by all personnel.

3.7 Terrorism attacks

Terrorism attacks are prevalent in mass transport systems these days.

Tight security measures will be implemented during construetichoperation stages to avoid
occurrence of this risk.

Failure Mode and Effects Analysis

Based on the previous discussions of hazard identification, environmental pathways and
accident scenarios, a Failure Mode and Effects Analysis (FMEA) was performed. This is
primarily aqualitativeassessment approach but does provide a systematic chizasicteiand
evaluation of the risks. The analyses combine subfecatings or categories of #lihoodand
consequences of various events, which anatifiied in the following tables

Table 3.1 Likelihood categories for risk assessment

Subjective category Likelihood occurrence Likelihood occurrence
Negligible <10° Less than 1:1,000,000
Very low 10°to 10* 1:1,000,000 to 1:10,000
Low 10" to 10° 1:10,000 to 1:100
Moderate 10°to 10" 1:100 to 1:10
Significant >107 Greater than 1:10

Source: JICA Study Team

Table 3.2 Environmental and health consequence categories for risk assessment

Subjective category Environmental and health consequences

Safe Negligible effect on environment and human health

Marginal Failure will cause somenvironmental degradation but no major
long term damage. Minor injury or iliness.

Moderate Failure will cause significant environmental degradation but no
long term damage. Major injury or illness.

Critical Failure will degrade environment, anchifit mitigated will cause
significant and permanent damage. Permanent disability.

Severe Failure will cause major and irrevocable environmental damage
Fatalities

Source: JICA Study Team

A summary of these analyses using these categories as applieel $even (7) accident

scenarios is presentedTiable 3.3.
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Table 3.3 Summary of Failure Modes and Effects Analysis

. . Consequences Likelihood
Accident | Description of] . : — Compensa
) . Project phasq¢ Effects Confi- Confi- | ..
scenario | failure mode Category Category ting factors
dence dence
Failure of rail |Operational [Possible [Minimal to High Very low [High Design of rai
component |phase damage to |moderate system
1 may result to property an((environmental should
derailment injury/loss |degradation) conform with
of human known
life standards
Structural Construction |Possible  |Minimal to High Very low |High Structural
failure of and damage to |marginal design
5 encapsulation |operational |property an¢(environmental follows or
facility by phase injury/loss |degradation) exceeds Cod
seismic events| of human requirements
life
Release of Operational |Possible  |Minimal to High  [Verylow |High Safety
harmful phase damage to |moderate training for
chemicals property an{(environmental depot
3 during injury/loss |degradation) personnel an
maintenance of human proper desig
activities life of depot
facilities
Release of Operational |Possible  |Minimal to High  [Verylow |High Inspection of
toxic phase damage to |moderate goods for
substances property an{(environnental transport by
during injury/loss |degradation) qualified
transport of of human personnel an
4 dangerous life design of rail
goods facility to
handle
transport of
dangerous
goods
Fire Construction |Possible  [Minimal to High Very low [High Installation o
and damage to |moderate firefighting
5 operational |property an((environmental facilities
phase injury/loss |degradation)
of human
life
Terrorist Construction |Possible  [Minimal to High Very low [High Tight security
attacks and damage to |moderate measures
6 operational |property an((environmental within the
phase injury/loss |degradation) project site
of human
life
Construction |Construction |Possible  |Minimal to High Very low [High Follow health
related phase damage to |moderate and safety
7 accidents property an((environmental regulations
injury/loss |degradation)
of human
life

Source: JICA Study Team

161



Environmental Performance Report and Managerm&ani(EPRMP)
NORTH SOUTH COMMUTER RAIL PROJECT
Risk Assessment Conclusions
As indicated in the FMEA analysis, a number of individual events would need to occur in near
simultaneous fashion to result in potential occurrence of these risks. Individually, each event
has a low probability of occurrence. When taken as a joint ocaergreprobabilitiesare
even lower. As such, only a catastrophic event would present a potential environmental hazard.
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4 | MPACTS MANAGENBENTI MP)

The Impact Mitigation Plan (IMP) presentedTable4.1 in this chapter presentise significant
impacts that may arise during the frenstruction, Construction, and Operational Phases of
the proposed North SoutGommuter Rail Project.Also discussed in the matrices are the
responsible entities who will manage the identified impacts.
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Table 4.1 Impact Management Plan

Project Phase /

Environmental Aspect | Environmental Options for Guarantee/
(Project Activity Which| Component Potential Imoact Prevention or Responsible Cost Financial
Will Likely Impact the | Likely to be P Mitigation or Entity Arrangements
Environmental Affected Enhancement 9
Component)
|. PRECONSTRUCTION AND CONSTRUCTION PHASE
THE LAND
Earthworks (excavation Topography Alteration of topography Depot aregr @d® pDOTCPMO Tobeincludedin [ EGF/ Con't 1
for foundations; cut ang match the ori g contractor |the projectcostto budget will be
fill; land grading, etc.) be finalized during| tapped for
the Detailed compensation of
Engineering damages resulting
Design DED) from accidents/
untowardincidents
Soil Soil erosion Use of silt feporcpmo Includedinthe EGF/ Cont 1
traps, cover e contractor |(CONU T act (pudget wil be
especially bef fee tapped for
expected, benc compensation of
of sedi ment ba damages_ resulting
. . from accidents/
Provision of s untoward incidents
drainage syste
Limit stockpiml
high only
Minimize remov
cover as much
Pl an earthwork
excavation, cu
while consider
conditions (ra
Soil Soil contamination dueto |1 Pr ovi de pr oper poTCPMO |Tobeincludedin [EGF/ Cont i
oil or lubricant spills machines and h contractor |t he ¢ ont rbudgetwil be
mai ntain them service fee on tapped for
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Table 4.1 Impact Management Plan
Project Phase /
Environmental Aspect | Environmental Options for Guarantee/
(Project Activity Which| Component Potential Imoact Prevention or Responsible Cost Financial
Will Likely Impact the | Likely to be P Mitigation or Entity Arrangements
Environmental Affected Enhancement 9
Component)
T Oiand grease tI health, safety and | compensation of
drainage syste environmental damages resulting
TEstablish and management frotm accclio!en_tgl t
and safety man untoward incidents
emergency and
in case of spi
People (Health |Worker and community |f Est abl i sh and |pOTCPMO |Tobeincludedin [EGF/ Cont 1
and Safety of | €xposure to health and specificati ons|contractor |the projectcostto |budget will be
Workers and | safety hazards due to and piepesad o be finalized during| tapped for
nearby working in areas with materials the DED compensation of
communities) | contaminated soils and/or " - damages resulting
excavation of such soils [T Fur tsh eadfy soi t from accidents/
(Meycauayan dumpsitearr € Xt €nt of cont untoward incidents
RAMCAR battery site) evaluation by
(RAMCAR batter
T Di sposal of ex
Meycauayan dum
RAMCAR battery
regi stered | an
Excess soil for disposal 5olig Waste Generation of solid waste|1 Sub mi ssi on andpoTCPMO |Tobeincludedin [EGF/ Cont 1
from earthwork of Solid Wast e contractor |the project cost to |budget will be
activities as part of con befinalized during |tapped for
engagement the DED compensation of
D(?Imolition of existing TRecycling nafl uw gimagfcsidreesg}mg
railway structures ;
Y soilas much as untoward incidents
fTfUse of | efaonde
metals for sui
projects
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Table 4.1 Impact Management Plan

Project Phase /
Environmental Aspect | Environmental Options for

(Pr.oje_ct Activity Which Cpmponent Potential Impact Pr'e.ven.tion or Requnsible Cost GFl:s;?]r;tizfl
Will legly Impact the | Likely to be Mitigation or Entity Arrangements
Environmental Affected Enhancement
Component)
fTProper sorting
di sposal and d
appropriate te
area

T Di sposarl ewyfclna
wastes by a |

Construction/Civil |1 Sol i d VfGeneration [fSubmission and/poTcPMO |Tobeincludedin |[EGF/ Cont r

Works fPeople| waste; Land of Solid Wast e|contractor |t he ¢ ont rbudgetwil be
Liquefaction and Saf contaminati as part of con service feeon | tapped for
Ground subsidence i mpacts: sp engagement health, safety and | compensation of
Ground shaking/ground disease s fProvision of w environmental damages resulting
rupture . management from accidents/
dispersahdofegp untoward incidents
mai ntenance du
fTRegul ar coll ec
and disposal o]
mini mize the a
vermin, insect
Liquefaction fLoss of soifConsider | i quepOTCPMO |Tobeincludedin EGF/ Cont r
settl ement the final desi|contractor |the projectcostto |budget will be
spreading, be finalized during| tappedfor
failures, f the DED compensation of

damages resulting
from accidents/
untoward incidents

embedded st
damage to o
structures,
an earthqua

Ground fSubsidence |[fDesign of str upOTCPMO Tobeincludedin EGF/ Cont 1
the project costo | budget will be
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Table 4.1 Impact Management Plan

Project Phase /

Environmental Aspect | Environmental Options for Guarantee/
(Project Activity Which| Component Potential Imoact Prevention or Responsible Cost Financial
Will Likely Impact the | Likely to be P Mitigation or Entity A i
Environmental Affected Enhancement frangements
Component)
subsidence soil at dep to withstand g|Contractor |be finalized during|tapped for
the DED compensation of
damages resulting
from accidents/
untoward incidents
Ground fDamage to c/fUndertalpecsii €poTCPMO |Tobeincudedin |[EGF/ Cont r
shaking/ground | o f t he cons risk character conractor |the projectcostto budget will be
rupture estimates of h be finalized during| tapped for
beneath the st the DED compensation of
. damages resultin
Thesi gn_ and con froma?ccidents/ ’
that will addr untoward incidents
(adopt 0.4 g Vv
speed of peak
force)
Removal of trees and | Flora ffNarra treesfCoordinati on WpDOTCPMO |Tobeincludedin [EGF/ Cont r
other vegetation aligrnmemt Cgq agencies o0r gr contractor |the projectcostto budget will be
to Tutwhant sites -boafl |eeadr tthr be finalized during| tapped for
Val enzuel a |[fProvision of ¢ the DED compensation of
may be affe number of tree dama@s_resultmg
removed durl provided by th Tree seedlingnd from accm!en;s/
_ O untoward incidents
clearing op replacement of monitoring cost
1Ot her trees/f{Monitoring of Php 20,000/ha
bearing tre planted
alignment WgProvision of c
removed owner st ofmbeons
suclirast trees
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Table 4.1 Impact Management Plan
Project Phase /
Envi_ronmen'ta_ll Aspe;ct Environmental Option§ for _ Guarantee/
(Pr.O]e_ct Activity Which Cpmponent Potential Impact Pr'e.ven.tlon or RequnSIbIe Cost Financial
Will Likely Impact the | Likely to be Mitigation or Entity Arrangements
Environmental Affected Enhancement
Component)
removed (to be
RAP)
Development of Depot | Wetland Habitat|- Los s mafi | svfTo offset the |pOTCPMO |Tobeincludedin [ EGF/ Cont i
site area used f proponent wil | conractor | the project costto  budget will be
migratory a ¢,om the Soci e be finalized during| tapped for
birds Conservation o the DED compensation of
Wetl ands (SCPW damages_ resulting
. from accidents/
adjacent we t | a untoward incidents
proponent will
enhance so tha
attract dt hset abyi
instead.
TConduedswinrad ¢ o
monitor the bi
the surrogate
established.
THE WATER
Land developmen Flooding T Aggravation of existing [T Suf f i ci ent and porcpmo Php30M EGF/ Cont 1
earthworks and civ flooding problems systems shal |l |contractor | (cost sharing with | budget will be
works the designssha LGU) tapped for
coordinate wit compensationo_f
LGUs how ttohei n damage§ resulting
dr aisnagtee md ei n from acud_enys/
. . untoward incidents
existing canal
ITNSCR structure
designed to Ha
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Table 4.1 Impact Management Plan
Project Phase /
Environmental Aspect | Environmental Options for Guarantee/
(Project Activity Which| Component Potential Imoact Prevention or Responsible Cost Financial
Will Likely Impact the | Likely to be P Mitigation or Entity Arrangements
Environmental Affected Enhancement 9
Component)
above establis
di scharges whi
established an
detailed desig
Demol i ti on |WaterQuality | Increaseinsuspended |11 mpl ement ati on/poTCPMO |Tobeincludedin [EGFE/ Cont r
and bore pi sediments in the erosion contr olconractor | the project cost to | budget will be
receiving water particularly d be finalized during| tapped for
precipitation the DED compensation of
1TSoil /sedi ment s Srimasfc?drgﬁg}lng
excavated mate untoward incidents
haul ed out fro
i mmedi ately an
accredited was
Domestic ~ wastewat¢ Water Quality | Pollution of receiving |fPor t abl e sani t pOTCPMO |Tobeincludedin [EGF/ Cont T
generation water bodies (portalets) Wi contractor |the project costto  budget will be
collect wastew be finalized during|tapped for
collected and the DED compensation of
accredited was damages_ resulting
from accidents/
untoward incidents
Fuel and oil leaks fror Water Quality | T Pollution of receiving TEqui pment and |DOTCPMO |[Tobeincludedin [EGF/ Cont r
vehicles and  othe water bodies be regul arly c|contractor |the project costto  budget will be
equipment oi l | eaks. be finalized during| tapped for
fDuring repair the DED gompensationlo_f
machinery, con amage;resutlng
hall b q from accidents/
sha e use untoward incidents
TAny spilled or
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Table 4.1 Impact Management Plan

Project Phase /
Environmental Aspect

Environmental

Options for

(Pr.oje_ct Activity Which Cpmponent Potential Impact Pr'e.ven.tion or Requnsible Cost GFl:r?;ir;tizIe/
Will legly Impact the | Likely to be Mitigation or Entity Arrangements
Environmental Affected Enhancement
Component)
collected, sto
di sposedi theyd awe
haul er s.
THE AIR
1 Earthmoving, Air Quality 1 Generationofdustsancf Regul ar wet ti n|pOTCPMO |Tobeincludedin |[EGFE/ Cont 1
demolition and earth particulate matter,and | t he construct i contractor | the project costto | budget will be
ba|||ng gas emissions fRegu | ar prewnam be finalized during tapped for
{ Operation of of heavy equip the DED compensationf
equipment, vehicle damages_ resulting
L i from accidents/
machineries and fConstruction s untoward incidents
service vehicles fenced for saf
reasons
1 Noise Pollution finstallation 0 pDOTCPMO Tobeincludedin [EGF/ Cont r
such as muffl e contractor |the project cost to | budget will be
suppressors to be finalized during| tapped for
equi pment the DED gorrpensation I?f
; amages resultin
ﬂReg_uI ar mainte fromagtlccidents/ ’
equi pment, con untoward incidents
machinery
fProvision of t
barriers such
shields, parti
sensitive area
school s, and h
i mmedi ate vici
construction a
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Table 4.1 Impact Management Plan
Project Phase /
Environmental Aspect | Environmental Options for Guarantee/
(Project Activity Which| Component Potential Imoact Prevention or Responsible Cost Financial
Will Likely Impact the | Likely to be P Mitigation or Entity Arrangements
Environmental Affected Enhancement 9
Component)
fConstruction w
provided with
fTSchuedd ng of hi g
generating act
dayti me
fConstruction s
fenced for saf
reasons
1 Increase in ground fuUse of constr upoTCPMO Tobeincludedin [EGF/ Cont r
vibration level due to wi t h minimal Vicongactor |the project cost to |budget will be
operation of heavy generation be finalized during| tapped for
equipment and fidentify nearb the DED compensation of
machineries fecepthek t o damages resulting
. y . from accidents/
and monitor Vi untoward incidents
THE PEOPLE
Land acquisition fo| PEOPLE iDi splacemenfl mpl ementati onpoTCPMO |Tobe includedin RAP Budgetcanb
ROW and involuntary (Project Affected r esi dents a Action Pl ans 0 R|contractor | the Final RAP adjusted to
Resettlement for PAPs| Personsor PAPS commer ci al affected house Budget accommodate
establishme establishments changes after DED
proposed all proper relocat
justly compens
1 Improvement ofiving |fProvi si on of h/pOTCPMO |Tobeincludedin |RAP Budgetcanb
conditions amenitiesf fb8®F| contractor |theFinal RAP adjusted to
fLivelihood and Budget accommodate
Restoratiwmfn afrid changes after DED
Vul nerabl e Per
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Table 4.1 Impact Management Plan

Project Phase /
Environmental Aspect | Environmental Options for

(Project Activity Which| Component Potential Imoact Prevention or Responsible Cost GFl:r?;ir;tizlel
Will Likely Impact the | Likely to be P Mitigation or Entity Arrangements
Environmental Affected Enhancement 9

Component)

headed househo
Persons with d

Land acquisition fo Historical/cultura T Loss of old PNR station { Implement recommendations ol pOTC PMO |To beincludedin [EGF/ Cont r

ROW | heritage NHCP in the detailed desido | contractor | the project cost to | budget will ke
preserve and integrate the old be finalized during|tapped for
PNRstations the DED compensation of

damages resulting
from accidents/
untoward incidents

fIl mpl ement t he
Tutuban Statio

hi storical str
it into the de
Local economy | Commercial il mpl ementati on/poOTCPMO |Tobeincludedin EGF/ Cont f
(Employment establishmentsandsmeé i ncl udi ng t e mp contractor |the project cost to | budget will be
and Livelihood) vendors may experience a mbul an't vendo be finalized during| tapped for
temporary disturbance | cost for the | the DED compensation of
during construction. business estab damages_ resulting
. . : from accidents/
1 Decline or eventual loss _a Il ternat i v e | i untoward incidents
of business in affected i n coor ditrheet iLd
areas. and other gove
1 Generation oftemporaryfThe proj ect pr i poOTCPMO |Tobeincludedin EGF/ Cont r
employment mandate contr acontractor |the project cost to  budget will be
priority to th be finalized during| tapped for
the DED compensation of
damages resulting
from accidents/
untoward incidents
1 Mobilization of Traffic 1 Traffic Condition fStrict i mpl eme/poTCPMO |Php 300,000 EGF/ Contr
workers, equipment | Management Management Pl a budget will be
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Table 4.1 Impact Management Plan

Project Phase /
Environmental Aspect

Environmental

Options for

(Pr.oje_ct Activity Which Cpmponent Potential Impact Pr'e.ven.tion or Requnsible Cost GFl:r?;ir;tizIe/
Will legly Impact the | Likely to be Mitigation or Entity Arrangements
Environmental Affected Enhancement
Component)
and construction detail s the ac|Contractor tapped for
materials, adequately man compensation of
1 Transport of TThe TMP will b damageg resulting
demolition debris and coordinated an from accm!en_ts/
. . untoward incidents
construction material MMDA and/ or LG
to and from the prior to imple
construction site. activiheeareas
Civil Works Occupational | 1 Increased risk of fProvide appr opporcpPmMo Php7,0000per EGF/ Cont 1
Health and accidents due to protective equ contactor |Person (for PPE) |budget will be
Safety improper work ethics, construction w Included in the tapped for
which may threat health 1 St ri ct use of contr act (compensation of
and safety of workersar wor ker s fee damages resulting
local residents. from acmd_enjts/
f1 mpement Occup untoward incidents
and Safety Man
fPut up fences
the project si
unauthorized p
fProvide access
residents in s
fProvide First
construct i ondesrn
doctors and nu
1 Increased risk to fConstruction WpDOTCPMO |Includedinthe |EGF/ Cont 1
communicable and Medi cal certif contractor |[COnNntr act (budgetwil be
infectious diseases wor k. fee on health, tapped for
fConstruct sani safety and compensation of

environmental

damages resulting
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Table 4.1 Impact Management Plan

Project Phase /

Envi_ronmen'ta_ll Aspe;ct Environmental Option§ for _ Guarantee/
(Pr.O]e_ct Activity Which Cpmponent Potential Impact Pr'e.ven.tlon or RequnSIbIe Cost Financial
Will legly Impact the | Likely to be Mitigation or Entity Arrangements
Environmental Affected Enhancement
Component)
(toilets, bath management from accidents/
all constructi untoward incidents
I mpl ement Occu
and Safety Man
prior to comme
Il. OPERATION PHASE
THE LAND
Use of railway Land use fMore efficifidentificati on/LGus N/A N/A
transportation transportat of surrounding
due to redu result to a si
ti me, reduc commerci al act
congestion, near train sta
traveler sa planners of th
reduced ene futdiewel opment
consumption accordingly.
flncrease in
devel opment
near the <co
Maintenance Works at | Soil 1 Soil contamination ffProvide proper|poTCPMO |Php50,0000/ |EGF wil be tped
the Depot site resulting from leaks of equi pment and year. Part of the |for compensation ¢
lubricants agents and properly. health, safety and | damages resulting
used oil. fStore bul k was environmental from accidents/
lubricants in management plan | untoward incidents
. and budget of the
and w!th appro proponent
containment .
fPrepare a proc
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Table 4.1 Impact Management Plan
Project Phase /

Envi_ronmen'ta_ll Aspe;ct Environmental Option§ for _ Guarantee/

(Pr.O]e_ct Activity Which Cpmponent Potential Impact Pr'e.ven.tlon or RequnSIbIe Cost Financial

Will legly Impact the | Likely to be Mitigation or Entity Arrangements

Environmental Affected Enhancement

Component)
wor kers at the
oil and chemic
provide regul a
workers to kee
surroundi ng eong
condi tion

fTEmergency and

in case of spi
safety managem
in place.

Passengers Movement Solid wastes | T Land and water fProper segregapoTCPMO Phpl00,0000 | EGF will be tappeo
from staff and contamination; aestheticfPr ovi si on tolatw year. Part of for compensation d
patrons impacts; spread of allow proper w Maintenance Cost| damages resulting

diseases fUse of sealabl of the Facilities | from accidents/
. . untoward incidents

avoid attracti
insects and pe

fTRegul ar coll ec
transportation
recycling or d
facilities

fFormul ation an
opolicies on s
mini mization a
management for

Movement of trains | Ground | Subsidence duetosoft [ fRegul ar moni t o poOTCPMO |Partof theegular |N/A
subsidence soil at depot area measurement of operation and

subsidence maintenancand
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Table 4.1 Impact Management Plan

Project Phase /
Environmental Aspect

Environmental

Options for

(Project Activity Which| Component Potential Imoact Prevention or Responsible Cost GFl:r?;ir;tizlel
Will Likely Impact the | Likely to be P Mitigation or Entity Arrangements
Environmental Affected Enhancement 9
Component)
budget of the
proponent
Liquefaction 1 Loss ofsoil strength, |fConsi der | i que/pOTCPMO |Partoftheregular |N/A
settlement of soil, laterd t he final desi operation and
spreading, bearing maintenancend
failures, floatation of budget of the
embedded structures, proponent
damage to overlying
structures, in the event (
an earthquake
Ground 1 Damage to infrastructur f Conduct regul apoTCPMO |Partof theegular | N/A
shaking/ground | in the event of an integrityof st operation and
rupture earthquake if necessary maintenancand
budget of the
proponent
THE WATER
Maintenance activities | Water Quality |1 Pollution of receiving | fWast ewat er wi t poTrcpPmo |1 Construction  |EGF will be tapped
in the railway stations waters bodies separately col Costof WFT | for compensation g
and depot f orreat ment . will be included | damages resulting
TA wastewater t lcf:WthtethfOJeCt from accidents/
WT®)th oil re ~0sttobe  luntoward incidents
( finalized during
constructed at the DED.
fDraw up a Proc 1 Php 30, 0000/
Wor ketrlEeeptot t o quarter
oil spills in (overhead cost
Domestic wastewater |Water Quality | T Pollution of receiving 1 Sani t ar yatf atchie iporcpmo [T Php 20, EGF will be tapped
generation water bodies will be instal guart er |forcompensation g
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Table 4.1 Impact Management Plan
Project Phase /
Environmental Aspect | Environmental Options for Guarantee/
(Project Activity Which| Component Potential Imoact Prevention or Responsible Cost Financial
Will Likely Impact the | Likely to be P Mitigation or Entity Arrangements
Environmental Affected Enhancement 9
Component)
wastewater, wh damages resulting
collected and from accidents/
accredited was untowardincidents
THE AIR
fOper at i on |Airquality 1 Air Pollution TfProper prevent|porcPMO |NA N/A
vehicl es of service veh
Operation of standby equi pment
generator set fUse of cl eaner
generator sets
Operation ofTrains Air quality 1 Air Pollution TfReduction of p|poTCPMO |NA N/A
vehicles
Acoustic T Occurrence of higher |12 m noi se bar ripoTCPMO |To beincludedin |EGF will be tapped
environment noise level considered for the project cost to | for compensation d
especially sen be finalized during| damages resulting
such asosohdall the DED from accidents/
l ocated within untoward incidents
fDetailed surve
di stance from
should be carr
design stage
fProper mainten
and tracks, su
grinding, mu s t
Ground vibration 1 Generation of Vibration| fDesi gn of r ai | DOTCPMO |Tobeincludedin |EGF will be tappeo
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Table 4.1 Impact Management Plan

Project Phase /

Envi_ronmen'ta_ll Aspe;ct Environmental Options for Guarantee/
(Project Activity Which| Component Potential Impact Prevention or Responsible Cost Financial
Will Likely Impact the | Likely to be Mitigation or Entity Arrangements
Environmental Affected Enhancement
Component)
incormpeoasatres the project cost to | for compensation ¢
l evel of Vvibra be finalized during| damages resulting
the railway du the DED from accio!en_ts/
operations, su untoward incidents
rail, sleeper
vi bration mat Part of theregular
fProper mainten operation and
structures and maintenancend
regul ar rai/l g blrj(;jgoer:;:the
conducted prop
TfRegul ar recond
and its compon
suspension sys
wheel s -salnidd es |di¢
Climate Change Climate fAccel eratedfDesign i n maki|pOoTCPMO |Tobeincludedin |EGF will be tapped
fatigue and robust or resi the project cost to | for compensation ¢
failure of c¢climate cha be finalized during| damages resulting
fGreater den taken into con the DED from accidents/
constructiofl mprovement of untoward incidents
and mainten drainages al on
control and be resilient t
structures.
Climate fReduction ogfGHG emi ssi on i |pDOTCPMO |NA N/A
Greenhouse reduced #£y0297,
by starting th
NSCR

THE PEOPLE
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Table 4.1 Impact Management Plan
Project Phase /
Environmental Aspect | Environmental Options for Guarantee/
(Project Activity Which| Component Potential Imoact Prevention or Responsible Cost Financial
Will Likely Impact the | Likely to be P Mitigation or Entity A i
Environmental Affected Enhancement frangements
Component)
Railway Operation | Traffic f Traffic congestionnear fDesi gnate / Pr|ipoTCPMO |N/A N/A
Management railway stations and unloading | gus
fFielding of tr
the stations
fTProvision for
jeepney/ bus te
Local economy | Increased economyalotffEnsur e ef fi ci eporcpPMO N/A N/A
(Employment NSCR route system in orde
and Livelihood) passengers and
TEncourage comm
devel opment at
Pas s engerQccupational |7 Riskofaccidentsatthe| 1St ri ct i mpl e me poTCPMO |Includedinthe | EGF will be tappeo
Empl oy e e sHealth and stations and depot precautionary, health, safety and | for compensation d
Stati ons |gafety measures environmental damages resulting
Mai nt enan management plan | from accidents/
at Depot and budget of the |untowardincidents
proponent
1 Risk of communicable |fSani tary faci |l pOTCPMO |Includedinthe |EGF will be tapped
and infectious diseases| mai nt ai n sanit health, safety and | for compensation g
conditions at environmental damages resulting
depot . management plan | from accidents/
and budget of the |untoward incidents
proponent

Source: JICA Study Team
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5 SOCI BEVELOPMENT PUAN AND
| MPLEMENTATI ON

The Social Development Plan (SDP) Framework is intended for formulation in coordination
with the City and Municipal Planning and Development Officers of the cities and
municipalities where NSCR will pass through, in order to derive from the respective loca

SDPs of t he LGUs, their progr ams and proje
environment. The NSCR SDP should be aligned with the local SDP, incorporate those
programs and projects that prevent, metigate

impacts, especially those relating to the livelihoods, health and environment of the
communities affected by the project. The formulation of the SDP will involve also those
government agencies with mandates to deliver services in social developmenassuch
Department of Health (DOH), DENR, Department of Education (DepEd), Department of
Trade and Industry (DTI), Philippine National Police, etc. It should also include civil society
such as NGOs an®eople Organizatian The cost estimates shall be prepavede the
specific projects have been identified and processed in consultation with the LGUs and sectors
concerned. DOTC shall share in the cost of the selected projéetsSocial Development
Framework is shown iffable5.1.

The Information, Education and CommunicatideC)Plan Frameworkvill be undertaken to
encourage the participation and cooperation not only of the affected households but a broader
sector of staiholders and facilitate the establishment of support linkages in the
implementation of th&lSCRproject from the PreConstruction Stage through the Completion
Stage. The IEC wilhlsoinform the stakeholders about the progress of the project and provide
feedback to the proponent regarding the concerns raised issues and by the stakeholders during
the project progress. The IEC methods shall include individual methods (key informant
interviews), group methods (focus group diseuss), and multimedia (prinand social

media). The IEC should also inculcate value formation by making members of the community
aware of their responsibilities as stakeholders. The DOTC shall also engage the services of
local teachers and community organizers in planning, implemeatidgconducting the IEC.

The IEC Framework is shown Trable5.2.

180



Environmental Performance Report and Manageritam(EPRMP)

NORTH SOUTH COMMUTER RAIL PROJECT

Table 5.1 Social Development Framework for the North South Commuter Rail Project

Concern

Responsible Community
Member/ Beneficiary

Government Agency/
Non-Government
Agency and Services

Proponent

Indicative Timeline

Source of Fund

Preparation of Resettlement {Bar angay chfDOTC Tf1DOTCPMO fDetailed EfPart of D
Action Plan (RAP) and TNHA Design (DB Consultan
fPresidents |TLGU Af ter cong
Homeowner s Parcel |l ary
Associati on
Relocation of informal fBarangay cp1DOTC fDOTCP MO fPr-@éonstruc IDOTC
settlers and TNHA Stage ITNHA
fPresidents TLGUHousing fSite deve
Homeowners | TDSWD cost and
Associati onYDPWH facilitie
included
budget
Gender Responsive fBarangay CHYLGU Livel i fDOTC PMO TAfter ECC|TLGU Livel
Livelihood Training Program| 1B a r alngﬁy 53 Oof fice Of fice
. Livel: ood; TDSWD fTESDA
ﬂf(';'n'sltfui[?:):ﬂpresidents TTESDA
‘ﬂSk|IIs trai| Homeowners
andicraft | Asspcmmtdlor
ﬂSk|IIs traMﬂOff'CfarS Pf
prepaeation organi zati @
Formation of/Support fBarangay chpfiDOTC 1fDOTC PMO fPrior to RYLGU Livel
toVendors Organizations and 1DTI | mpl ement g Office
fLeaders of TLGU
Organi zati g
Health and Safety fBarangay cnfCity Heal tfDOTC PMO ﬂPr—@onstruc_ﬂLGU HeOd If ti
and If1DSWD,; and Constructi
fBarangay KgfBarangay H Operation
Health and Centers

Table 51 Social Development Framework for the North South Commuter Rail Project
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Responsible Community CIETITE) A EENE C —
Concern Member/Beneficiary Non-Government Proponent Indicative Timeline Source of Fund
Agency and Services
Environment an®anitaton | {Bar angay chTLGU and CEfDOTC PMO fPr-@nstruc fLGU CENRC
and and Construct.i
6 fBarangay KgTDENR Regi o Operation
Environment NCR
Sanitation
Peace and Order fBarangay cHfLGU If1DOTC PMO fPrr-Gonstruc fLGU&PNP
fBarangay KgfPNP Constructi
7 Peaacred Or de Operation
fHomeowner s
Associ ati-on
a-Ar ms
Spiritual fBarangay chnfParish PrifDOTC PMO ﬂPr—Céonstruc_ﬂLGU
fParish Past TLGU Constryctl
8 fPresident H Operation
Association
fLeaders of
religious ¢

Source: JICA Study Team
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Table 5.2 Information, Education and Communication Framework for the North South Commuter Rail Project
Target Sector Major Topics IEC Scheme/Strategy Information Medium Indicative Timelines Indicative
Methods and Frequency Cost
LGUs along railway fPresentation of prT1Group MeetfSlIlide Pre fQuarterly (P60, 00
alignment SC fMi nutmeesetoil Det ai |l ed K
Design (DE
needed
fPresentation of Worl Group Mee(fSIide Pref Monthly duf P40, 00
fMi nutes o
Affected Sectors: fPresentati oniDEDPr ¢fGroup MeetTAudViosual |[fAt the onsfP50, 00
' Consul tant Presentat updating o
1.Barangay Chs iSlide Pre| Resettl eme
Projaéddtect ed Pl an, at I
mont hs pOi
WAcCcqui si ti
2Ll ACs fPresentation of PrcIGroup MeetSlide Pre|fDuring updfP120, 0
' fPresentation of val fMul-steict ora RAP and ev
next st@WsAdopui sRi ti Cluster m|{ thereatiéer
compl et-O-Wn
Acqui sitio
fPresentation of Pr ¢fGroup MeetfSlide Pre|fDuring updfP120, 0
3Land and StrﬂPresentation of wval fMul-steict or a RAP and ev
next st@WsAdoui Riti Cluster mj{ thereafter
compl et-O-Wn
Acqui sitio
4Vendor s fPresentation of Pr¢fGroup MeetfSlide Pre{fDuring updfP100, 0
' fMulsteict ord RAPand eve
Cluster m{ thereatidéer
i mpl ement ¢
51 nfor mal Set'ﬂPresentation of Pr qgfGroup MeetSlide Pre|{fDuring updfP100, 0
' fMulsteict or a RAPand eve
Cluster m|{ thereafter
i mpl ement e

Source: JICA Study Team
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6 ENVI RONMENTALAROMPMONI TORI NG

6.1 Self-Monitoring Plan

The SelfMonitoring Plan shows the monitoring that ne&al$e accomplished with regaral
NSCR compliace to the environmental lawsERSS, Air Quaity, Water Quality and Sial
Waste Management). The S#fonitoring Report shalbe submitted to EMB as in accordance
with DAO No. 200327, on a quarterly basis.

Table 6.1Table 6.1shows the SelMonitoring Plan for the North South Commuter Rail
Project during the Pr€onstruction, Construction, and Operational Phases of the project.
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Table 6.1 Environmental Monitoring Plan (EMoP) for the North South Commuter Rail Project

Key
Environmental
Aspects per

Potential Impacts per
Environmental Sector

Parameter to be
Monitored

Sampling Methodology and Measurement Plan

Lead Person

Annual Estimated
Cost

Environmental Quality Performance Levels

(EQPL) Management Scheme

! EQPL Range Management Measures
Project Phase
Method Frequency Location Alert ‘ Action ‘ Limit Alert ‘ Action ‘ Limit
. PRE-CONSTRUCTION PHASE
THE PEOPLE
Land Displacement o Compensation for | Consultation Meeting Monthly Affected barangays DOTC PMO To be determined |N.A. N.A.
acquisition for |residents and feyaffected land, and Survey with PAP| until ROW is and finalized during
ROW and commercial structures and fully the RAP updating
involuntary establishments  alorn improvements acquired in theDetailed
Resettlement |the proposed alignmen Engineering Design
forPAPs Phase
Improvement of living Resettlement of Consultation Meeting Semk Affected barangays DOTC To be determined | N.A. N.A.
conditions Informal Settlers | and/or Survey with | annually PMO,NHA and finalized during
Families (ISFs) to |the PAPs until the end the RAP updating
the relocation sites of livelihood in the Detailed
restoration Engineering Design
program Phase
. CONSTRUCTION PHASE
THE LAND
Earthworks Soil contaminatiordue | Oil spill Ocular inspection Weekly All constructionsites PCO of the To beincluded in | N.A. N.A. N.A.
(excavations fol to oil on lubricantspill Immediately Contractorand engineering cost
foundations; cu after the DOTC PMO
and fill; land spills
grading, etc.)
Worker and community Proper removal and Checking compliance N.A. Meycauayan dumpsite | PCO of the PhP 200,000 POSTECC N.A. POSTECC Agreement
exposure tdealth and | disposal of to RA 9003i and RAMCAR battery |Contractorand Agreement between between DOTC, Contractd
safety hazards due to | excavated soil (fron| Ecological Solid site DOTC PMO DOTC, Contractor and EMBas indicated in
working in areas with | Meycaucyan dump | Waste Management and EMB, as Annex 220 of the RPM for
excavation of such soil site and RAMCAR | Act and RA 6969 indicated in Annex 2 DAO 200330
(Meycauayan dumpsite battery site Toxic and Hazardous 20 of the RPM for
and RAMCAR battery Substances DAO 200330
site)
Construction/ | Generation of solid Proper waste Checking compliance Weekly All constructionsites PCO of the To beincluded in |POSTECC N.A. POSTECC Agreement
Civil Works/ waste; Land and water, management and |to RA 9003i Contractorand engineering cost | Agreement between between DOTC, Contractd
Liquefaction/ | contamination; aesthet disposal Ecological Solid DOTC PMO DOTC, Contractor and EMBas indicated in
Ground impacts; spread of Waste Management and EMB, as Annex 2-20 of the RPM for
Subsidence/ |diseases Act and RA 6969 indicated in Annex 2 DAO 200330
Ground Toxic and Hazardous 20 of the RPM for
shaking/ Substances DAO 200330
Ground rupture
Ground Subsidence |Levelof ground Measurement dgvel | Monthly Valenzuela Depot PCO of the To beincluded in | N.A. N.A. N.A.
subsidence Contractorand engineering cost
DOTC PMO
Removal ol Narra trees alongthe |[ANumber (¢ Ocular inspection Number of Designated tree plantin PCO of the To be determined |POSTECC 85-90% survival rate 0 POSTECC Agreement
trees and othe alignment form cut trees cti and| site and/or reforestatic Contractorand and finalized Agreement between| thetrees planteds between DOTCContractor
vegetation Caloocan to Tutuban [ANumber ( replaced, area designated by tIDOTC PMO implementation of |DOTC, Contractor |prescribed by the DENR-EMB Region Ill and
during the and at the Valenzuela| r epl aced Survival rate DENR-EMB Region I the project based ot and EMB, as DENR-EMBRegion Ill | NCR
clearing depot site may be ASurvival of the specieland NCR current prices of indicated in Annex |and NCR
operation affectedandremoved | t he spec introduced seedlings 2-20 of the RPM for
during the clearing Nariant r o { Monthly. DAO 200330
operation AProvisio Provision of
Other treessuchasfru correspo number  of
bearing treealong the number tree
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Table 6.1 Environmental Monitoring Plan (EMoP) for the North South Commuter Rail Project
Key Potential Impacts per | Parameter to be Sampling Methodology and Measurement Plan Lead Person | Annual Estimated Environmental Quality Performance Levels
Environmental | Environmental Sector Monitored Cost (EQPL) Management Scheme
Aspects per
Project Phase EQPL Range Management Measures
Method Frequency Location Alert ‘ Action Limit Alert ‘ Action ‘ Limit
alignmentwill be seedling seedlings:
removed. Monthly
Development o] Loss of small swampy | Seasonal bird count OcularSurvey Quarterly Adjacent offsetwetland DOTC PMQ The | To be detained in |POSTECC N.A. POSTECC Agreement
Depot site area used for a few of the Valenzuela depot Society forthe preparatiorof Agreement between between DOTC and EMB
migratory and resident Conservation of |Restoration Plan. |DOTC, Contractor as indicated in Annex-20
birds Philippine (Note:monitorig |and EMB, as of the RPM for DAO 2003
Wetlands (SCPW, cost is R0,000.00) |indicated in Annex 30
2-20 of the RPM for
DAO 200330
THE WATER
Demolition, Increase in suspend pH, DO, Oil & Water Sampling in | Quarterly At sampling locations in| PCO of the Total sampling cost| POSTECC For CIl ass |POST-ECC Agreement
excavation ani(solid of receiving water| Grease, BOD, Feca accordance with the Guiguinto River, Santol | Contractorand shall be determined Agreement between freshwater between DOTC, Contractd
bore piling Coliform/ Total prescribed procedure (Balagtas) River, Bocau DOTC PMO during DOTC, Contractor |pHT 6.5t0 8.5 EMB, and PMO as
activities Coliform, and TSS |described in DAO 34 River, Marilao River, implementation of |and EMB, as DO 5.0 mg/L indicated in Annex 220 of
1990 and EMB Meycauayan River, the project (Note: |indicated in Annex |Oil & Grease 2.0 the RPM for DAO 20030
Domestic Pollution of receiving DENR Manual for Valenzuela Depot, sampling cost per |2-20 of the RPM for | mg/L
wastewater water bodies Ambient Water Tullahan River, and monitoring sation | DAO 200330 BOD71 7.0 mg/L
generation. Quality Monitoring Estero de Maypajo.(8 P50,000.00) TSSi not more than
Fuel and oi|lPollution of receiving Volume | points) 30g/L increase
leaks from water bodies.
vehicles an(
other equipmen
THE AIR
Aarthmoving, | Generation of dusts ar TSP, PM,s, PM, | Air Quality sampling Quarterly. | At sampling locations at PCO of he Total sampling cost POSTECC TSP POSTECC Agreement
demolition ang particulate matter, anNO,, SO, using the following: | Immediately | Malolos, Bocaue, Contractorand shall be determined Agreement between| 24 hri 2 3 0 ¢ / |between DOTC, Contractg
earthballing gas emissions. 1. TSP i High| based ol Guiguinto, Valenzuela, | DOTC PMO during DOTC, Contractor |PMys and EMB,as indicated in
MOperation o Volume complaints | Caloocan and Manila, implementation of |and EMB, as 24hri 75 €/ NcAnnex 220 of the RPM for|
equipment, Gravimetric Solis and Tutuban using the project (Note: |indicated in Annex |PMy DAO 200330
machineries an Method; the same sampling Cost P5,000.00 per|2-20 of the RPM for| 24hri 150 ¢/ |
service vehicles 2. PMysT High stations of the baseline monitoring station) | DAO 200330 SO,
Volume w/2.5 air quality surveys. 24hri 180 ¢/ N
micron particle NO,
size iblet, 24hri1 50 ¢/ N
Gravimetric
3. PMyT High
Volume w/ 10
micron particle
size inlet,
Gravimetric
4. SO0
Pararosaniline
Method;
5. NO, i1 Griess
Saltzman Reactiol
Aarthmoving, | Noise pollution Noise level Noise Level Monthly Residential area PCO of the Total sampling cost| POST-ECC Forfi A Adategorized | POSTECC Agreement
demolition ang monitoring using a | Immediately | including noisesensitive | Contractorand shall be determined Agreement between| areas (general areas) | between DOTC, Contractd
earthballing noise level meter based ol receptorsn the vicinity |DOTC PMO during DOTC, Contractor | Morning and EMBas indicated in
Moperation o complaints | of the construction site implementation of |and EMB, as (0500:0900H)i 45 BB | Annex 220 of the RPM for
equipment, the project (Note: |indicated in Annex |Daytime DAO 200330
machineries an sampling cost 2-20 of the RPM for | (0800-1800H)i 50 dB
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Table 6.1 Environmental Monitoring Plan (EMoP) for the North South Commuter Rail Project

Key
Environmental
Aspects per
Project Phase

Potential Impacts per
Environmental Sector

Parameter to be
Monitored

Sampling Methodology and Measurement Plan

Method Frequency

Location

Lead Person

Annual Estimated
Cost

Environmental Quality Performance Levels
(EQPL) Management Scheme

EQPL Range Management Measures

Alert

‘ Action

Limit Alert ‘ Action ‘Limit

service vehicleg

P10,000.00 per
monitoring station)

DAO 200330

Evening
(1800-2200H)i 45 B
Night Time
(2200:0500H)i 40 B
Forfi A dategorized
areas (general areas)
Morning
(0500:0900H)i 50 B
Daytime
(0800-1800H)i 55 B
Evening
(1800-2200H)i 50 B
Night Time
(2200:0500H)i 45 B
Forfi B éategorized
areas (general
commercial areas)
Morning
(0500:0900H)i 60 B
Daytime
(0800-1800H)i 65 B
Evening
(1800-2200H)i 60 B
Night Time
(2200:0500H)i 55 Db
Forfi C dategorized
areas (lightindustrial
areas)

Morning
(0500:0900H)i 65 B
Daytime
(0800-1800H)i 70 B
Evening
(1800-2200H)i 65 B
Night Time
(2200:0500H)i 65 Db

A arthmoving,
demolition ang
earthballing

Moperation o
equipment,

machineries an
service vehicleg

Increase in ground
vibrationlevel due to
operation of heavy
equipment and
machineries

Vibrationlevel

Vibrationlevel
monitoring using a
vibrationlevel meter

Quarterly
Immediately
based on
complaints

Residential area
including sensitive
receptorsn the vicinity
the construction site

PCO of the
Contractorand
DOTC PMO

Total sampling cost
shall be determined
during
implementation of
the project (Note:
Monitoring cost
P10,000.00 per

sampling station)

POSTECC

Agreement between
DOTC, Contractor

and EMB, as

indicated in Annex
2-20 of the RPM for

DAO 200330

Vibrationlevel VL -
55dB

POST-ECC Agreement
between DOTC, Contractd
and EMBas indicated in
Annex 220 of the RPM for|
DAO 200330
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Table 6.1Environmental Monitoring Plan (EMoP) for the North South Commuter Rail Project

Environmental Quality Performance Levels

Ke .
Environr¥1ental POtEm'?I Impacttsl Per parameter to be Sampling Methodology and Measurement Plan e Annual Estimated (EQPL) Management Scheme
Aspectsper nVIrsoer::r::)?n a Monitored ead Ferson Cost EQPL Range Management Measures
Project Phase Method Frequency Location Alert ‘ Action ’ Limit Alert | Action | Limit
Ill. OPERATIONAL PHASE
THE LAND
Passengers Land and water Proper waste Checking ompliance Weekly All 10 Stations DOTCPMO N.A N.A N.A N.A
Movement contamination; managementand [to RA 9003 i
(Solid/domestic | aesthetic impacts; disposal Ecological Solig
waste} spread of diseases Waste Managemel
Act and RA 69691
Toxic and Hazardou
Substances
Maintenance Soil contamination Proper waste Compliance to RAWeekly Depot DOTCPMO N.A N.A N.A N.A
Works at theresulting from leaks ojmanagementand 9003 1 Ecological
Depot site lubricants agents and| disposal Solid Waste
used oil. Management Act an
RA 69691 Toxic and
Hazardous
Substances
Movement of Ground Subsidence |Levelof ground Measurement of leve Quarterly Depot DOTCPMO N.A N.A N.A N.A
trains subsidence
Development o/Loss of habitat fo| Restoratiorstatusof |Ocular Survey Quarterly Adjacent offset site ¢ DOTC PMQ The| To be detained in POSTECC N.A POSTECC Agreement
Depot Site migratory and resider replacement site the Valenzuela depot | Society for the | preparatiorof Agreement between DOTC and EMB as
birds seasonal bird count Conservation of | Restoration Plan. between DOTC, indicated in Annex 20 of the
Philippine P20,000.00 Contractor and RPM for DAO 200330
Wetlands EMBas indicated
(SCPW) in Annex 220 of
the RPM for
DAO 200330
Removal of trees | Nara trees along the |Number of trees Tree count Biannual Tree planting site DOTC PMO P20,0@.00 POSTECC 85-90% survival rate |POSTECC Agreement
and other alignmentfrom surviving designated by DENR Agreement of thetrees planteds |between DOTC, Contractor,
vegetation Caloocan to Tutuban Region Il and NCR between DOTC, |prescribed by the DENR-EMB Rayion 11l and
andat the Valenzuela Contractor and |DENR-EMBRegion |NCR
depot sitemight be EMBas indicated| Il and NCR
affectedand removed in Annex 220 of
during the clearing the RPM for
operation. DAO 200330
Other trees such as
fruit bearing trees
along the alignment
will be removed.
THE WATER
Maintenance Pollution of receiving pH, Oil & Grease DAO35 S.90 Revise(Monthly Effluent of wastewater DOTC PMO Total sampling cost |N.A Effluent standardsef |N.A
activities in the water bodes BOD, Total Effluent Regulations treatment plant in shall be determined inland waters.
railway  stations Coliform, and TSS |of 1990 Valenzuela Depot during ForCl ass @AC
and depot implementation of freshwater
the project (Note: pHT 6.5t0 9.0
Domestic P20,000.0Gampling Oil & Greasei 5.0
wastewater costpersampling mg/L
sensation site) BOD 50 mg/L
TSSi70mg/L
Total Coliform 7

10,000 MPN/100ml
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Table 6.1Environmental Monitoring Plan (EMoP) for the North South Commuter Rail Project
Key _ Environmental Quality Performance Levels
Environmental POténtl.al Impacttsl Per " parameter to be Sampling Methodology and Measurement Plan P Annual Estimated (EQPL) Management Scheme
Aspectsper nwg;r;r;ern a Monitored ead rerson Cost EQPL Range Management Measurs
Project Phase Method ‘ Frequency ‘ Location Alert | Action Limit Alert | Action | Limit
THE AIR
Operation ol Occurrence of highe Noise level Noise Level Quarterly Noise sensitive DOTCPMO Total sampling cost |N.A Daytime: 60 LAeq. N.A
Trains noise level monitoring using a |Immediately | receptors withirb0 m shall be determined Night: 55LAeq.
noise level meter based or distance from the during For sensitive receptor,
complaints alignment implementation of night: 50 LAeq.
the project (Note:
P200,000.00
sampling cost for the
seven samplingites)
Operation ol Generation o Vibration level Vibration level Quarterly Sensitive recepis DOTCPMO Total sampling cost |- Vibrationlevel VL - -
Trains vibration monitoring using a | Immediately | (schools, hospitals) shall be determined 55dB
vibrationlevel meter | based ol within 50 m distance during
complaints from the alignment implementation of
the project (Note:
P200,000.00
sampling cosper
sampling site)
Note:
PMO'i Project ManagemerDfficer
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Presented inTable 6.2 are the maximum noise for construction activities and allowable
working hours per area in accordance with the National Pollution Control Commission
(NPCC) Circular No. 002 (May 12, 1980). The values indicated in the Table shall serve as the
basis of mortbring during implementation of the project.

Table 6.2 Maximum Noise Standards for Construction Activities & Allowable Working Hours

per Area
Class of Activity Maximum Noise Level Woéllli?']véal-kl)l)eurs Areas
Class 1 90dBA 7:00 ami 7:00 pm AA A, B
Class 2 85dBA 7:00 ami 7:00 pm AA A B
Class %4 75dBA 7:00 ami 9:00 pm AA A'B
Source: NPCC Memorandum Circular No. 002, May 12, 1980

Note:

AA T Area which requires quietness such as areas within 100 m. from schools, hospitals and
homes for the aged

AT Residential area
B i Commercial area

Class 1 Work which requires pile drivers (excluding manual type), file extractors, riveting
hammers or comhation thereof. This classification does not include work in
which pile drivers are used in combination with earth augers.

Class 2 Work which requires rock drills or similar equipment like jack hammers or
pavement breakers

Class 3 Work which requires air ampressor (limited to those compressors which use
power other than electric motors with a rated output of 15 KW or more in excludes
air compressors powering rock drills, jack hammers and pavement breakers)

Class 4 Operation involving batching plant (lineid to those with a mixer capacity of 0.5
or more cubic meters) and/or asphalt plants (limited to those with mixer capacity of
200 KG or more). Batching plants for the making or mortar are excluded.

6.2 Third Party Monitoring

As agreed in the Technical Scopifag the NSCR Project, instead of creating the MMT, the
proponent may hire a Third Party Monitoring entity to undertake the validation monitoring in
accordance with DAO 030 Section 2.3 (Monitoring, Validation & Evaluation/Audit
Procedures).

In line with this, the specific roles and responsibilities of the Third Party Monitoring entity
will be:

- Validate project compliance with the conditions of ECC and the EMP
-Validate the propmnmtaingg s conduct of self

Prepare validation reports faubmission to proponent, EMB and for documentation to
stakeholders
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6.3 Environmental Monitoring Fund (EMF)

The EMF is supposed to be established to support the MMT but since the proponent will
utilize the services of a Third Party Monitoring entity, the prognt (DOTC) will allocate a
specific annual budget (EMF) for the monitoring expenses and services of the Third Party
Monitoring entity.

6.4 Environmental Guarantee Fund (EGF)

The EGFshall be established for NSCR for the following purposes:

Rehabibftateas affected by damages to the en

of environment al qguality as a direct consequc¢

Just compensation of parties an comneucnti ti es

Conduct of research studi es rel ated to the

rehabilitation of accident and/ or environmen!H

Contingenpyacteanti es, environment al enhance
[

programs and ys oxeiaslured
to the project.

ncl-wdii Indi nd& Ca atnidv ictair

The draft MOA between DOC and EMB for the establishment of the EGF is in Annex I.
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f EMERGENCY RESPONEE RND GENERI C
GUI DELI NES

7.1 Obijective

During the Detailed Engineering Design Stage, the Department of Transportation and
Communications, through the PM@iill establish @ Emergency Response PIEERP)in order to

define actions in preventing the occurrence of accidents and response procedure in case of accidents,
fire and natural hazardBor the construction phase, the contractor is required to prepare the ERP.

During the operational phase, the DO&ad PMO operator of NSCR should also prepare a specific
ERP for its operations.

This will be aligned with the policy of the Department of Transportation and Communications
mandating the strict implementation of precautionary, safety and security mdasemeare safe, fast,
efficient and reliable transportation services.

Emergency Risk Management and Emergency Response Program

Possible causes of emergency situations due temaate and natural hazards should be considered in
the Detailed Design teeduce the chance of their occurrence. There are a number of design standards
and codes that DOTC PMO will have to comply with and incorporate in its performance
specifications. These standards are part of the requirements of the local agencies canoeteetbi

grant permits and licenses to DOTC.

7.2 Concept

Procedures for each of several emergency categories shall be established. The procedures shall
specify necessary actions to be performed by appropriate personnel within a time or event sequence.
The emergency response plan shall as a minimum address, but not limited to the following categories:

T Const rruecltaitoend acci dent s

T Fire

T Bomb Threat

T Tot al Power Failure

T Structure Failure

T Train Derail ment or Col |l i sion

T Transport of Dangerous Goods

T SuicildwedyRalinjuries or Fatalities

T Cri minal Act s

T Natur al di sasters (High Wi nds, FI ood, Eart hqgt

The plan shall establish what constitutes an emergency and procedure should be developed for:

T Emergency Reporting
T Notification of PEmebgaerty Response
1T Di spatching of Emergency Response Personnel i
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T Coordination of all|l Emergency Response acti vi
T Protection of passengers/ personnel, and equi |
T Evacuation of passengers/ personnel

T Communi cat ipoans steongeelr s, empl oyees, emergency r
T Restoration of nor mal operations

Training of contractors, employees and emergency response team shall also be undertaken.
Education of the riding public with regard to emergency procedures anpgmequ as well as
required passenger emergency response will also be included. Facilities and equipment, vehicles
needed to cope effectively with emergency situations shall also be required.

7.3 Organization

The proponent through its vision shall adopt a&tiva program of pursuing a healthy, safe and
environmerdfriendly operation. Company guidelines on health and safety will be made clear to
contractors and all employees during construction and operations. An orientation briefing for
contractors and traing for employees shall be implemented.

Safety considerations during construction and operation

Construction Stage

Emergency situations that could occur during construction are construglided accidents and fire.
The Prime Contractor will set umfety measures required for the Works. This could include the
following:

T The Pri me Contractor shall provide and enfo
necessary, eye goggl es, ear protecti on, saf
equi pment for all the personnel

T The Prime Contractor shall submit for t he afj

regul ations and emergency procedures.
T Approved copies of such safety regulations a
t hemePrContractor and distributed and displ ay:

ot her document s, poster s, notices boards, or
Contractor shall revi se, replacend mahethi ke
required by | egislation.

T The Pri me Contractor shal l provi de at desi
tel ephones, suitabde t aameédpmdod stti oani, d equi p me

stretchers.
T The Prime Contr @gqtuarn ewislelr vprrcevifdoe dde protec
in accordance with the | ocal fire regulation:

Operation Stage

For the operation stage, emergency situations that could occur are as follows:
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Table 7.1 Preventive Maintenance During Emergency Situations

Emergency Situation Preventive Measures
Derailment DOTC PMO will procure emergency-railing and rescue
equipment. These are part of the depot equipment.
Fire The Fire Safety Enforcement Manual of the Bureau of Fire
Protection

Philippine Standards will be principally used as the design
criteria of this project as imposed by the laws of the
Philippines to be complied with.

Typhoon Regulations to follow for ez typhoon signal no.:
171 speed restriction for trains (60 kph max)

21 speed restriction for trains (30 kph max)

31 speed restriction for trains (30 kph max)

47 suspend operation

Flood The bridge design will be carried out for a 50 and/or 100 Y
return period high water level with a minimum safety marg
clearance of 1 m and/or 0.5 m, respectively whichever is {
greater. In addition, all drainage will be replaced, and in n
cases by a better system. DOTC PMO will conduct period
maintenancerowvhen necessary for its drainage and water
systems.

Failure of Structure DOTC PMO will comply with international and national
standards to ensure that the structures are designed and
in accordance with these safety standards.

Transport of Dangerau DOTC PMOhasno immediate plans for the transport of
Goods dangerous goods. However, DOTC PMO train crew and
emergency reail and rescue crews would receive specific
training on emergency procedures associated with the sp
types of goods carried.

Medical attention required | For every station, security guards will be equipped with fir
by passengers aid kits. During extreme emergency cases, medical servig
including ambulance would be summoned to the nearest
station by the central supervising sbati

Criminal Acts DOTC PMO will provide security services to ensure the
safety of passengers, crew and office workers.

DOTC PMO will produce an emergency procedural plan, which shall include, but not limited
to, the following:

T Policy, puampogefincap®ns

f List of participating agencies and signatur
1T Safety procedures during emergency situat.
T Purpose and operation of Centralized Train
T Purpose and mmaedatpioen @afhdca@auxiliary commanc
f Communication facilities available for wuse
T Operating manuals of all specialized rescue
T Maps and plans of complex areas of the syst
T Any additional i nf ormadarn ocmgeaemdi eatrae dq thiart e t th

pl an.

LGUs and other patrticipating agencies within the locality shall be coordinated with by DOTC
PMO to cooperate and assist depending on the nature of an emergency which would include:
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Medi cal services
Buil di hmedepar

Fire department

Police depart ment

Utility companies

Ot her transportation agenci es

Training for emergency response crew for the operation stage will be programmed. This
would include training programs:

T

=

Sponsored by eforpmbetreapfpieg etgisn g meaqui phen
the | ike

Courses being offered by some government ag
Protecti on, et c.

Evacuation of passengers from train, to a p
Evacuat i ognerosf fpraosns esnt ati ons (surface and un
Emergency procedures to be controlled from
i ncl uedirdg nad i on of participating agencies ¢
public works anedtcutility compani es,

Earthqguake, Ground Setting and Liquefaction Risks

Guideway Structures

NLRC shall perform regular inspections by routine patrol of all guideway structures and
perform maintenance and repairs. A detailed structure inspection shall be performet at lea
once per year.

The general condition of the structure as viewed from the track shall be included in the item
list of all route patrols, which are carried out on a regular basis.

All structures will be catalogued and numbered in a register of stractat records the
conditions, inspection requirements, results and any corrective actions.

Main structures such as the elevated sections of the route and other special features such as
bridge sections shall be the subject to periodic structural inspgcilitiese inspections will

be designed and performed according to general practice according to the structure types,
materials (steel or concrete), foundations and any specific examination of components such as
bearing and expansion joints.

Stations and Dmot buildings will also be inspected using route patrolling and general route
inspections. The inspections will be supplemented with fault reports made by the operational
staff and the NorthRail Project users.

Tracks

DOTC PMO shall inspect, maintain adfuand replace defective, excessively worn or broken
running rails, cross ties, special trackwork components, ballast, direct fixation fasteners, and
other track materials, related hardware and support equipment.
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DOTC PMO shall also inspect and adjust sineoothness of the alignment and levels of the
track geometry.

In addition to the patrols described above, there will be inspections for:

T Track geometry and ride quality
f Turnouts (which may be combined with regul a

T Ul tsromd <t itng of rail joints and turnout comp
annual test in each of the first two years
initial resul ts.

Should periodic inspection detect signs of ground movement, sesliafisbe suspended or

be run at reduced speed. If services are allowed to continue, detailed monitoring of the site
would be instigated. If services shall be suspended, passengers woulttdiradkat the next
available station stop. Detailed investigat into the improvements required would be
undertaken before services are recommenced or speed restrictions be lifted and such works
would be put in hand as soon as reasonably.
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ZATIGOWMI/S DIEANI NG /
TATIOYN POLI C

8 DEMOBI

L |
REHABI LI

The demobilization/decommissioning/rehabilitation policy referred to here is the restoration
plan of the areas directly affected by the construction of the proposed North South Commuter
Rail Project.It should be noted that a more detailed rehabilitation palicpe prepared and
submitted, once the DED is completed.

Prior to abandonment of the construction areas, the Contractors must undertake and comply
the following decommissioning/demobilization activities:

- Complete restoration of affected social servititities (i.e. power and water supply, and
telecommunication lines) to their normal functions;

- Complete closure and dismantling of t he wo
construction facilities;

- Complete dismantling of the temporary samafacilities, particularly the portable toilets;

- Cleaenup and sterilization of the workerds c¢amg
are abandoned in the sites;

Remaining muck soils, construction spoils and debris are hauled and dispeied tluly
approved by the Cities of Manila, Caloocan, Valenzuela, Meycauayan, Marilao, Bocaue,
Balagtas, Guiguinto and Malolos.

- Complete restoration/reconstruction of affected public and cultural and historicalstructures.
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9I NSTI TUTI ONAAR MPH- ANMPAFL EMENTATI ON

9.1 Department of Transportation and Communications (DOTC)

The Department of Transportation and Communications (DCAE)he proponent for the
North South Commuter Rail Projects the primary policy, planning, programming,
coordinating, implementing and administrative entity of the executive branch of the
government on the promotion, development and regulation of a dependable and coordinated
network of transportation and communicati@ystems, as well as in the fast, safe, efficient
and reliable transportation and communications services.

The DOTC plays a crucial role in accelerating the country's economic development. It
provides the backbone for growth and enhances the countryfsetitwe edge by providing
effective and efficient transportation and communications infrastructure systems that narrow
the geographical and physical divide, connecting the country, its islands, and its people to the
rest of the world.

Vision

The DOTC isa world class organization, providing integrated transport, connecting people,
islands, families, communities and the nation with the rest of the world, and constantly
responding for environmentally sustainable and globally competitive transport and
commurications system.

Mission
To provide the country with efficient, effective andcwe transportation systems thomes

globally competitive, compliant with international standards and responsive to the changing times.

Sectoial and Attached Agencies

The DOTC has three (3) Sectoral Offices and fifteen Attached Agenciessetierialoffices
include the Maritime, Road and Rail Transport Offices. The latter includes the Metro Rail
Transit (MRT) Line 3 which is a Project Management Office (PMO) of the Depait

Among the attached agencies are three Railway agencies namely: Philippine National
Railways (PNR), Light Rail Transit Authority (LRTA), and North Luzon Railways
Corporation (NLRC or Northrail).

For the NSCRProject, theDOTC will create a new offie or designate one of the railway
attached agencies serve as Project Management Office.

DOTC Rolesof the IMP

TheDOTC as the Implementing Agency shall be responsible for providing overall policy and
guidance with regards to implementation of the Project under the Project Planning Bivision
Planning Service (PRPS). It shall ensure that all the necessary prosionimplementing

the Impact Management Plan (IMP) and the Environmental Monitoring Plan (EMoP),
including budgets and agreements with other concerned national and local government
agencies are included in all contracts. In accordance with D.O. 245 $€2603 and the
Social and Environmental Management System (SEMS) Operations Manual, DPWH is not
authorized to set aside an Environmental Monitoring Fund (EMF) from which honoraria for
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MMT Members may be drawn from, but the Department will shoulderdhbis of travel, food,
and other monitoring expenses.

9.2Implementation of the IMP
9.2.1 PMO

The PMO designated by thBepartment of Transportation and Communicatishall be
responsible for complying with the conditions stipulated in the Environm@uaipliance
Certificate (ECG, including the Impact Management Plaklf), which isan integral part of
this EPRMP.

The PMO will be responsible for the implementation, coordination, supervision, and
monitoring activities that will be undertaken by the €aator as part of the agreement. The
specific responsibilities of the PMO shall include:

i. Prior to bidding process, prepare the ADOT

Bid Documents to apply to the project based on the EMP and the ECC foojthet;

ii. Discuss contract environmental clauses with bidders to allow the latter to include realistic
costs of complying with contract provisions in their bids;

iii. Ensure that compliance to all conditions stipulated in the ECC are included as provisions
in the Bid Documents to be issued to prospective Contractors;

iv. Ensure that all engineering interventions in the approved EMP, RAP, and ECC issued are
included in the Terms of Reference (TOR) of the Detailed Engineering Design; and

The PMO will create an enviranental office staffed with Environmental Engineers and other
specialists, includingnvironmental consultants who wgrovide the necessary guidance and
technical asistanceand at the same timepgether with theoffice staff, implement the
conditions of the ECC and the activities laid out in the EMP.

Environmental compliance monitoring will be contracted to a professional Third Party
Monitoring Firm whichwill monitor compliance of theontractors and the PM@ith the

ECC condtions and the EMRAn accordance with the guidelines of DENR Administrative
Order (DAO) 0330. The Contractors for the Works will be tasked to implement the EMP for
the construction phase, while the PMO will implement the EMP duringgmstruction and
operational phase of the project.

TheP MO and t he imgemeritation oftthe ENBRall bein coordinationwith the
following entities:

1. EMB Central Office and Regional Offices (Region Ill and NCR)

2. DENR Forest Management Bureau and Biodiveiditynagement Bureau (for flora and fauna)
3. DOTC attached agenci&orthrail, PNR and LRTA

4. DPWH

5. Third Party Monitoring Firm

6. LGUs of Malolos, Guiguinto, Balagtas, Bocaue, Marilao, Meycauayan, Valenzuela,
Malabon, Caloocan and Manila
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This Plan shall beipdatedupon finalization of the Detailed Engineering Des{BD) for the
ProjectShown irFigure9.1is the simplified institutionadliagramfor the inplementation of the

IMP.
N
DOTC
J
N\
PMO
J
I
CONTRACTOR THIRD PARTY
(Construction MONITORING FIR
Phase) (All Phases)
Figure 9.1 Simplified Institutional Plan for Implementing the IMP
9.2.1 Third Party Monitoring Firm

The Third Party Monitoring Firm shall be tasked to undertake monitorimgrapliance with
ECC conditions as well as the BM during Preconstruction and operational phase of the
NSCR Project. The TPM Firm shall submit a semnual monitoring report for each year.

TheThird Party Monitoring Firmshall be responsible for:

Vi.

Vii.

viii.

Monitoring compliance with ECC conditions;

Overseing the implementation of theMP by the Contractds;

iii. Assising in the conduct of IEC Meetings asnumeratedn the IEC Framework of this

EPRMR
Validateprojectcompliance with the conditiorggipulated in th&CC and theMP;
ValidatePMOb6 conduct of selimonitoring;

Receivecomplaints gather relevant information to facilitate determination of validity of
complaints or concerns about the project and timely transmit to the Proponent and EMB
recommended measures to address the complaint;

Prepare, integrate and disseminate simplified wdhtion reports to community
stakeholders;

Coordinate with the Pollution Control Officer (PCO) of Contractors assigned to the
Project, to ensure that conditions stipulated in the ECCs are properly complied with,
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including the gathering of baseline data am and water quality, and subsequent
monitoring of such;

ix. Notify PMO about any act or activity by the Contractors that are deemed as violations to
the stipulations in the ECCs and amendments issued, and recommend immediate courses
of action to avoid or ntigate any violation to said stipulatioremd

x. Compile monitoring data gathered by the Contractors and supervise prepara@mi of
annualmonitoring repats to be submitted to the DENRVIB

9.2.3 The Contractor

The Contractoshall be jointly reponsible foimplementing theMP, and liable to any and all
sanctions angbenalties to be incurred by DOTI@ relation to norcompliance to conditions

set in the ECC. It shall provide the ne@gsfunds for implementing theviP, aswill be
stipulated Emi ntdremeinD@TNC Protection CA:auseso
previously state it shall be jointly (with DOT¢ responsible for msuring that all engineering
interventions in the approvedP, RAP, and ECC issued are included in the Terms of
Reference (TOR) dhe Detailed Engineering Design.
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