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EXECUTIVE SUMMARY

1.0 PROJECT FACT SHEET

1.1 Project Information

Project Name : NLEX-C5 (Segment 8.2) North Link Project
Nature of Project . Roads (new construction)
Project Location: . Brgys. West Fairview, Holy Spirit, Matandang Balara,

Culiat, Sauyo, Talipapa, Bagbag, Pasong Tamo, UP
Campus, and Pansol, Quezon City and Brgy. Ugong,
Valenzuela City

1.2 Profile of the Proponent

Name of Proponent . NLEX Corporation
Office Address . NLEX Compound, Balintawak, Caloocan City
Contact Person : Mr. Raul L. Ignacio

Chief Operating Officer
Tel. No./ Fax No :  +632 580 8900

1.3 Profile of the EIS Preparer

EIS Preparer : Gaia South, Inc., Environmental Consultants

Office Address . 7" Floor Montepino Bldg., Adelantado cor. Gamboa St.,

Legaspi Village, Makati City

Contact Person . Ebert T. Bautista

Project Director

Tel. No./ Fax No . +63 2 8935661 (tel.) / +63 2 8935657 (fax)

1.4 Project Size

ES1. Summary of the proposed project components and requirements
Parameter Unit | Size Description

Length km 11.5 Total project length
Travel Time Min 8 Class 1 at 80 kph
Min 11 Class 2 & 3 at 60 kph

GAIA SOUTH INC.
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Parameter Unit | Size Description
Right-of-Way m 90 ROW from Mindanao Ave. to
Regalado Ave.

60m is intended for the expressway
while 30m is allotted for the
proposed relocation site.
m 60 ROW from Regalado Ave. to C.P.
Garcia.
Construction:
Sourced from MERALCO and
Power Source generator sets.

KWh 169,520 Operation:
per year Sourced from MERALCO.
Domestic Water Source Construction:
Water utilized by the workers during
the construction period will be
sourced from Maynilad/MWSS for
civil work activities and domestic
requirements of the laborers.

Operation:
Water supply during operation will
be sourced from Maynilad/MWSS.
Water Requirement m?3 per 220 Operation:
month Water usage is limited to domestic
use only.
Fuel requirement L per 500 Operation:
month Service vehicles
Workers 1130 Construction
Workers 60 Operation
Project Cost PhP 8.1 billion

Manpower requirements

1.5 Project Components

The proposed NLEX Segment 8.2 will have a total length of 11.5-kilometer expressway linking
the existing NLEX Segment 8.1 (Mindanao Avenue Link) to CP Garcia Avenue and
Commonwealth Avenue. Project development will be divided into two sections: Section 1 from
Mindanao Avenue to Luzon Avenue and Section 2 from Luzon Avenue to C.P. Garcia.

1.5.1 Major Components

The expressway is initially designed as combination of at-grade carriage road way,
interchanges at Mindanao, Regalado and Commonwealth Avenue waterway bridge at
Tullahan River, overpass bridges over Quirino, Sauyo and Chestnut Road, viaduct along
Luzon Avenue and Katipunan, subgrade foundation structures, tollway facilities and other
support facilities.

NLEX Segment 8.2 Section 1
The proposed project begins at the end of Segment 8.1 in Mindanao Avenue the alignment

will traverse the 90-m ROW (approximate) going towards Regalado Ave. The expressway will
utilize 60 meter of the ROW while the remaining 30 meters is intended for the proposed
relocation site. Major intersections will be provided with vehicular crossings, including at
Quirino Ave., Sauyo Road and Chestnut Road. Service road will be provided to serve local
traffic that need to access properties adjacent to the expressway. The expressway is 6.3 km
at-grade expressway from Regalado Avenue to Luzon Avenue.
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NLEX Segment 8.2 Section 2
Section 2 is the part of the expressway from Luzon Avenue to C.P. Garcia, where the proposed

project ends. The alignment will traverse the 60-m ROW. From the junction of Regalado
Avenue to C.P. Garcia, the 5.2-km expressway will be elevated.

This section includes the proposed Commonwealth Interchange, the proposed on-ramp in
front of the MWSS Compound and the proposed off-ramp in C.P. Garcia.

2.0 PROCESS DOCUMENTATION

2.1 The Environmental Impact Assessment (EIA) Report

The EIA as defined in the Revised Procedural Manual of DAO 03-30, is a “process that
involves predicting and evaluating the likely impacts of a project on the environment during
construction, commissioning, operation and abandonment”. The project is a new construction
of an expressway of road length more than 10 km with viaducts and elevated roads. EMB
Memorandum Circular 2005-14 “The Revised Guidelines for Coverage Screening and
Standardized Requirements under the Philippine EIS System” classifies the proposed project
as Category A or Environmentally Critical Projects (ECP). The ECC application of a new and
single project under Category A shall be applied at the EMB Central Office (CO) and the EIS
as its documentary requirement.

The EIS shall contain the following:

e Project Description

e Analysis of Environmental Impacts

¢ Environmental Management Plan

¢ Environmental Risk Assessment & Emergency Response Policy and Guidelines

e Social Development Plan & Information, Education, and Communication Framework
e Environmental Compliance Monitoring

Decommissioning/Abandonment/Rehabilitation Policy
¢ Institutional Plan for EMP Implementation

NLEX Corp. contracted the services of Gaia South Inc. as the third-party environmental
consultancy firm that will prepare the EIS report. To guide both the proponent and its preparer
in the conduct of the Environmental Impact Assessment (EIA), a Technical Scoping meeting
was conducted on August 20, 2019 at the EMB Central Office. The EMB Casehandlers,
Review Committee members, NLEX Corp., and Gaia South Inc. representatives agreed on
the coverage of the Technical Scoping Checklist (Annex ES 1), which will serve as a guide in
the preparation of the EIS report.

2.2 Limitations of the Study

The Technical Scoping Checklist serves as a guide for the information needed in the EIA.
Experts from different fields of interest prepared this EIS based on the primary data gathered
through the actual fieldwork and secondary data sourced from the barangays and city
government units and government agencies such as the National Mapping and Resource
Information Authority (NAMRIA), Philippine Institute of Volcanology and Seismology
(PHIVOLCS), Philippine Atmospheric, Geophysical and Astronomical Services Administration

GAIA SOUTH INC. ES-3
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(PAGASA), Bureau of Soils and Water Management (BSWM), and Mines and Geosciences
Bureau (MGB), among others.

The site condition during the actual field visit is the basis of the assessment for the conduct of
the EIA. The Technical Scoping Checklist enumerates all the parameters and the
recommended methodologies; however, some of the information may not be available.

2.3 The Project Team

The EIA was conducted by the experts listed on Table ES2. Attached as Annexes ES 3 and
4 are the Accountability Statements of NLEX Corp. and Gaia South, respectively.

Table ES2. List of EIA team members and their respective field of expertise
Consultant/Researchers Expertise

Ebert T. Bautista Project Director/Technical Reviewer

Liezyl S. Liton-Relleta Senior Environmental Consultant/Project
Manager

Neil James E. Duran Senior I_Environmental Consultant/
Terrestrial Ecology/Land Use

Emmanuel G. Ramos, PhD Geology/Geological Risk Assessment

Erwin Kim Mercado Hydrology/Flood Modeling

Danica Dela Rosa Water Quality

Patricia Erika Lim, EnP Air Quality/Senior Technical Associate

Merlyn Carmelita Rivera, PhD | Socio-economics & Public Health

Alfredo Guab llI Mapping Specialist

Thelma Dela Cruz Environmental Risk Assessment

Kristine Lasmarias Research Associate

Kervin Alarcon Field Assistant foe Air and Water Quality

2.4 The EIA Study Schedule and Area

The proposed project will pass through 11 barangays: West Fairview, Holy Spirit, Matandang
Balara, Culiat, Sauyo, Talipapa, Bagbag, Pasong Tamo, UP Campus, and Pansol, Quezon
City, and Barangay Ugong, Valenzuela City.

||||||||||||||||||||||||||
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Table ES3. EIA study schedule
Activity \ Period

. February 1 to 8, 2019
Pre-scoping study March 14 to 18, 2019

Public Scoping Meeting July 24, 2019
Technical Scoping Meeting August 20, 2019
Environmental and social fieldwork Sg%ember 30 to October 18,
Draft EIS Report writing October to December 2019
Submission of EIS to EMB for Procedural
S . February 2020

creening

2.5 The EIA Methodology

Various studies for land, water, air as well as the social aspects were conducted in such a way
that all the technical, environmental and regulatory requirements dictated in the Technical
Scoping Checklist were satisfied. Furthermore, this report is a product of the professional and
scientifically acceptable methodologies and procedures by the DENR. Table ES4 provides
the summary of the EIA methodology.

Table ES4. The EIA methodolog
Module | Description

e Use of Comprehensive Land Use Plan of Quezon City (2011-2025),
Land Use Valenzuela City Ecological Profile 2019, and Valenzuela City Updated
Comprehensive Land Use Plan 2019-2028,

e Conduct of field survey and use of available reports, geology literature and

Geology and information to describe site’s existing condition; Use of geological and

Geomorphology seismological data lifted from publicly available international and local
sources.

e Use of Quezon City Ecological Profile 2015, Comprehensive Land Use

Pedology Plan of Quezon City (2011-2025), and Valenzuela City Comprehensive

Land Use Plan 2019-2028.

e Reconnaissance survey was done to identify the general characteristics,
features and composition of the proposed project area. No sampling plots
or transects were established since the project area is already devoid of
its former natural vegetation due to site clearing while majority of the
project area was occupied by informal settlers. In cases where the species

Terrestrial Flora cannot be identified in the field, pictures were taken using high resolution
digital camera to ascertain and validate their genus and/or species.

e The conservation status of all identified species was determined/
confirmed using DENR Administrative Order 2017-11 (DAO 2017-11) and
2017 International Union for the Conservation of Nature (IUCN) Red List
of Threatened Species.

e Survey for terrestrial fauna was also conducted together with the study on
terrestrial vegetation. A reconnaissance survey was done to identify the
species in the proposed project area. No sampling plots or transects were
established. In cases where the species cannot be identified in the field,
pictures were taken using high resolution digital camera to ascertain and
validate their genus and/or species.

e Use of Valenzuela City Ecological Profile 2019 and Quezon City Ecological
Profile 2015 to discuss drainage systems.

¢ Use of meteorological data sourced from the PAGASA Science Garden.

Terrestrial Fauna

'\H/I)(/)%rglllionggy/Flood e Flood modeling was conducted using Direct Rainfall Model (DRM) an
integrated hydrological and hydraulic modeling computation that directly
applies rainfall on the catchment to generate runoff which is
simultaneously routed downstream across the topographic 2D grid.

Water Quality e Collection of two (2) water samples from Tullahan River (upstream and

@GAU\ SOUTH INC. | ES-5 |
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Module

\ Description

downstream for the analysis of the three (3) parameters: pH, Total
Suspended Solids (TSS), and oil and grease.

Methodology for conducting the water quality assessment study in the
project area was based on the Water Quality Monitoring Manual issued by
the Environment Management Bureau (EMB). The procedure for field
assessment, site selection, sampling and analysis are specified in the said
reference.

Use of DAO 2016-08 (Water Quality Guidelines and General Effluent
Standards of 2016) as reference.

Meteorology

Use of meteorological data sourced from PAGASA Science Garden.
Other relevant information gathered from PAGASA is the climate and
typhoon frequency maps and the 2020 and 2050 climate projection
(Climate Change in the Philippines, 2011).

Air Quality

Eleven stations were identified and sampling at each station has an
averaging time of one (1) hour for four (4) parameters: Total Suspended
Particulates (TSP), particulates with diameter <10 microns (PM10),
nitrogen dioxide (NOz), and sulfur dioxide (SOz).

The ambient air quality at the Project site was assessed according to the
DENR Administrative Order (DAO) 2000-81 or the Implementing Rules
and Regulations (IRR) of the Clean Air Act of 1999.

Noise

Noise levels were measured in each of the 11 ambient air stations using a
non-integrating type 2 sound level meter.

Sixty-four instantaneous noise readings were taken at each station. The
minimum, maximum, mean, and median noise values were determined
from the readings. The median noise level at each station was compared
to applicable noise standards.

People

Use of Barangay-level data from barangay profiles, city-level data from
CLUP, Community Development Plan (CDP), and ecological profiles of
Quezon City and Valenzuela City.

Conduct of Perception Survey, Focus Group Discussions (FGD), and Key
Informant Interview (KII) for the 11 impact barangays.

2.6 Public Participation

The new guidelines pursuant to DAO 2017-15 or the “Guidelines on Public Participation Under
the Philippine Environmental Impact Statement (EIS) System” entail projects under the
Philippine Environmental Impact Statement System (PEISS) to conduct meaningful public
participation in the various stages of the EIA process. The process is participated by
stakeholders from the following impact barangays: Barangays Culiat, Holy Spirit, Pasong
Tamo, Fairview, Sauyo, Bagbag, Talipapa, Old Balara, Pansol, and U.P. Campus in Quezon
City; and Brgy. Ugong in Valenzuela City.

Pre-scoping activities were conducted on February 1 to 8 and March 14 to 18, 2019. The
activities include the initial stakeholder identification, conduct of Information, Education, and
Communication (IEC), and pre-scoping survey which were conducted in each of the affected
areas. A survey was conducted for the affected barangays, including the project affected
families that will be relocated. The documentation of the activities is presented in Annex ES
5. The documentation includes the results of the survey conducted as well as the key issues
that emerged during the FGDs conducted.

The Public Scoping Meeting was held on July 24, 2019 at the Covered Multi-purpose Court of
Barangay Holy Spirit, Quezon City. The registration started at 8:00am while the activity
formally started at 9:40am. Interest groups invited for the Public Scoping were identified

||||||||||||||||||||||||||
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following DAO 2017-15. The meeting documented the issues and concerns of the proposed
project by sector: Land, Water, Air, and People. The Public Scoping Report, which includes
the analysis of the issues raised during the Public Scoping Meeting, is presented as Annex
ES 6.

2.7 Delineation of Impact Areas

The direct impact areas (DIA) that will cover the ROW of the project will have an approximate
width of 60m (with additional 30m allotted as relocation site of the project affected families) for
the project area and total length of 11.5km. In terms of the socio-economic impacts, the DIA
are the host barangays that are considered as project beneficiaries for employment, livelihood,
relocation, taxes, and other benefits from the decongestion of the roads. The identified direct
impact barangays based on the alignment include the 10 barangays located in Quezon City:
West Fairview, Holy Spirit, Matandang Balara, Culiat, Sauyo, Talipapa, Bagbag, Pasong
Tamo, UP Campus, and Pansol, and Brgy. Ugong in Valenzuela City.

3.0 EIA SUMMARY

3.1 Summary of Baseline Characterization

The summary of the baseline characterization is presented as Table ES5.

Table ES5. Summary of the environmental and socioeconomic profile
Module | Description

e The proposed site is situated in a residential area with major roads,
cemetery, commercial, industrial, and institutional uses.

e The actual land use shows that the planned road development has
residential, industrial, commercial, and institutional uses.

¢ Informal settlers have occupied the proposed project site.

e Proposed project site is already included in the city’s future development
and is intended for road projects.

o Daily solid waste per capita generation in Quezon City is 0.88 kg.

e The major geologic structure in Metro Manila is the Valley Fault System,
which consists of the West Valley Fault and the East Valley Fault. The West
Valley Fault extends from Bulacan in the north to Cavite and Laguna in the
south and passes through several cities of Metro Manila.

e Metro Manila is geomorphologically divided into three (3) major units: (1)
Central Plateau; (2) Coastal Lowland; and (3) Marikina Valley.

e The alignment of the proposed Project is underlain by Diliman Tuff, which
consists of tuff, pyroclastic breccias, and tuffaceous sandstones.

e The recorded earthquakes from 1970 to 2012 originated from the PFZ,
Manila Trench, East Zambales Fault, East Laguna Fault, Casiguran Fault,

Geology and and the East Luzon Trench.

Geomorphology e The western endpoint of the proposed project is about 7.5km from the
West Valley Fault while the eastern endpoint is about 1.1km from the West
Valley Fault. PHIVOLCS earthquake hazard assessment states that the
project alignment is approximately 1Tkm west of the West Valley Fault.

e Ground rupture hazard is not expected at the project site considering that
the nearest active fault is located about 1.1km to the east of the eastern
endpoint of the project alignment. PHIVOLCS recommends a distance of
at least 5m from active faults to avoid ground rupture hazard.

e Majority of the project site is not susceptible to liquefaction hazard, except
the segment crossing Tullahan River which has moderate susceptibility to
liguefaction hazard.

Land Use

@ GAIA SOUTH INC.
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e The possibility of occurrence of earthquake induced landslides is low since
the project site is in a relatively flat to gently undulating terrain.

e The project alignment is located far from the coast and therefore has low
susceptibility to tsunami hazard.

e Sections of Tullahan River in Valenzuela and Quezon City are prone to
flooding and should be considered in the design of the proposed
expressway project.

e The predominant soil type in Quezon City is of the Novaliches Loam
series, commonly known as adobe and mainly characterized by its
hardness and compactness. The project area is characterized by the
following: Novaliches Urban Land Complex 5-15% Slope, Novaliches clay
5-8% slope and slightly eroded, San Luis clay 2-5% slope and slightly
eroded.

e The section in Brgy. Ugong is characterized by Gently Undulating
Moderate Dissected Tuff Lower Piedmont.

Pedology

e Atotal of 61 morphospecies representing 52 genera and 24 families was
recorded during the assessment.

e Most of the species belongs to Moraceae (figs), Poaceae (bamboo and
grasses), and Fabaceae families. Majority of the species are common
species typical in urban habitat habitat most of which are planted for
ornamental purposes or as fruiting tree.

¢ Only five (5) out of 61 were Philippine endemics and most of the species
were categorized as exotic plants or introduced to the Philippines such as

Terrestrial Flora Albizia saman, Manggifera indica, Swietenia macrophylla and Gliricidia
sepium. Other species of flora surveyed at the site were indigenous or
resident species — plants known to occur in the Philippines but can be
found naturally elsewhere.

e Based on the latest version of the International Union for Conservation of
Nature and Natural Resources (IUCN), two (2) of the listed plants was
included in the Red List of Threatened Species, classified as Vulnerable:
Narra (Pterocarpus indicus) and Is-is (Ficus ulmifolia), although here in the
Philippines, Is-is is a very common plant.

e There were ten bird species belonging to ten families observed during the
assessment.

e There were ten bird species belonging to ten families observed during the
assessment.

e Most of the avian species commonly observed were the insectivorous bird
like Eurasian Tree Sparrow (Passer montanus) and the frugivorous Yellow-
vented Bulbul (Pycnonotus goiavier). Other species of birds commonly
observed were Philippine Pied fantail (Rhipidura nigritorquis) and barn
Swallow (Hirundo rustica). As indicated, most of the species observed
were insectivorous species which is typical in urban habitat.

Terrestrial Fauna e There were no endangered, threatened or vulnerable species observed in
the project area. In terms of endemicity, there are three (3) wildlife species
observed in the area that is endemic to the Philippines such as Pygmy
Woodpecker (Picoides maculatus) and Philippine Pied Fantail (Rhipidura
nigritorquis). Majority of the wildlife species observed were resident
species such as Yellow-vented Bulbul (Pycnonotus goiavier) and Zebra
Dove (Geopelia striata). These species are found in the country but can
also be found in other countries or continent. A migratory species was also
observed, the Brown Shrike (Lanius cristatus).

e The birds observed are disturbance tolerant species such as sparrows and
swiftlets thus impact of the project on wildlife is insignificant.

e Quezon City is drained by four (4) principal river basins: San Juan-San
Hydrology/Flood Francisco River, Marikina River, Tullahan River, and Meycuayan River.

Modelling e The San Juan-San Francisco River traverses the central and southern
sections of the city. Marikina River traverses along the eastern boundary
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Module

\ Description

discharge to the Pasig River. Tullahan River traverses the Novaliches area
and discharges to Tenejeros River in Malabon. The creeks at the
northwestern portion drain to the Meycauayan River. These river systems
drain to the Manila Bay.

The northeastern and eastern parts of Valenzuela City drain to
Meycauayan River. The southern part drains to Tullahan. The
northwestern and western parts of the city go directly to Manila Bay.

The simulated maximum flood depth including portions of the floodplain for
a 100-year return period. The model shows the general trends of floodplain
inundation. Most of the floodwaters are confined in the main rivers and
tributaries, with some patches of inundation visible near the riverbanks
indicating overflows and those isolated areas representative of depression
storages in the catchment.

The modeling predicts that in the vicinity of the existing and proposed
NLEX Segment 8.2 road networks, there are areas that are moderately
prone to overland floods for both simulations of baseline and year 2050
flood scenario.

High flood events occur at the main channels which are potential hotspots
for erosion of riverbanks, which in some sections reach more than 6
meters per second. Also, inundation areas are concentrated within the
riverbanks and adjoining areas, including depression areas especially
those located in the downstream and midstream portions of the catchment.
Under the baseline scenario, the flood peak for a 100-year rainfall event is
about 494.20m3/s while the flood peak is predicted to increase by
579.41m3/s for 2050 projections.

When the proposed project is operational, the most critical portion of the
NLEX Segment 8.2 is at the area crossing the Tullahan River in terms of
flooding.

Water Quality

pH and TSS are within the limit set for Class C; however, the TSS value in
WQ1 (31mg/L) is higher than WQ2 (66mg/L).

Domestic and industrial wastes from the residential, commercial and
industrial areas located within the catchment of river may have also
contributed to the high TSS values both in WQ1 and WQ2.

In terms of oil and grease, the result shows that the water sample collected
in WQ2 have a value of 4.9mg/L which is higher than the maximum
allowable limit of 2.0mg/L. The level of oil and grease in WQ1 is high but
still within the maximum allowable limit. The increased level of oil and
grease may be attributed to the wastewater that drains from the residential,
commercial and industrial.

Meteorology

The climate in Quezon City and Valenzuela City is typical of a Type |
climate.

Over the 30-year period, the average temperature is 27.7°C. The highest
temperature is experienced during the month of April (35°C) while the
lowest during January (20.8°C). The temperature difference at the site is
at 14.2°C.

The average annual rainfall measured at the synoptic station is 2,574.4
mm. The month with the lowest recorded precipitation is during February
(14.6mm) while the highest recorded precipitation is during August
(504.2mm). Rainy days range from 3 to 23 days in a month. The total
number of rainy days is 153 or 41.91%. On average, Metro Manila receives
16.83mm of rain daily.

The annual relative humidity is 78%. Monthly, it ranges from 67% in April
to 84% in August and September.

The wind data from PAGASA Synoptic Station in Science Garden shows
that the prevailing wind direction is North. Wind speeds of 1 to 4mps
dominate the area. Average windspeed at the site is 1.78mps and ranges
from 0 to 7mps.
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Module

Air Quality

\ Description

e Concentrations of TSP, albeit below the NAAQGYV, are still significant in
most of the stations. The activities of the people in the area may have
contributed to the high concentrations of PM in the stations. Also, stations
near roads have effect in the particulate levels due to mobile emissions.

e As combustion by-products, SOz and NO:z are normally emitted by
stationary and mobile sources. NO2 is present in relatively low
concentrations while SOz is undetected.

Noise

e Daytime noise levels in all stations exceeded the standards applicable to
their land use. Activities of the locals, students and/or passing vehicles
contributed to the noise levels in the area.

People

City

e Quezon City is a landlocked highly urbanized city in the National Capital
Region (NCR). Its population based on the 2015 Census was 2,936,11,
representing 22.80% of the total population in NCR. Population density
was computed at 17,666 inhabitants per square kilometer. Quezon City
has 142 barangays.

e Valenzuela City is a landlocked highly urbanized city in NCR. Its population
based on the 2015 Census was 620,422 representing 4.82% of the total
population in NCR. The population density was computed at 13,195
inhabitants per square kilometer. Valenzuela has 33 barangays.

Perception Survey (Section 1)

e Majority of the respondents in all the eight (8) barangays were the mothers
of the family at 389 or 69.46%

e Majority of the respondents or 51.97% are considered young (15-19 years
old to 40-44 years old).

e Majority (61.25%) of the respondents from all the barangays have resided
in their locality for more than 10 years.

e The various places of origin of the respondents who were not born in the
area have originated from Manila (6.79%), Bicol Region (7.86%), and
Samar (8.75%).

e The most common given was because of family intentions as mentioned
by respondents in Bagbag (46.15%), Sauyo (40.50%), and Talipapa
(42.31%). On the other hand, the most common reason given by the
respondents in Culiat (45.45%), Fairview (45.61%), Holy Spirit (57.89%),
and Matandang Balara (39.62%) was due to the presence of livelihood
opportunities. Other less mentioned reasons were due to the pursuit of
education and relocation by the government.

e Majority of the respondents in Bagbag (61.54%), Culiat (60%), Holy spirit
(57.89%), Pasong Tamo (50%), and Talipapa (92.31%) mentioned of the
good governance in their barangay. Majority (57.89%) of the respondents
in Barangay Holy Spirit indicated that there are many who have income
opportunities in their community.

e Majority of the women in Bagbag (52.31%) encounter some issues or
problems in their barangay while majority of the respondents in Culiat
(72.73%), Fairview (59.65%), Holy Spirit (83.16%), Matandang Balara
(86.79%), Pasong Tamo (55.68%), Sauyo (66.94%), and Talipapa
(84.62%) indicated that women in their respective communities do not
encounter any difficulty.

e The most pressing issue was the lack of livelihood opportunities
specifically indicated by 43.18% of the respondents in Pasong tamo. The
other problems, though of less magnitude, were early pregnancy, being
victims of abuse and rape, rumor mongering, multitude of loans, financial
difficulty, addiction to vices such as gambling and alcohol.

e The most mentioned youth activity as indicated by the respondents was in
sports involvement (40.36%).

e Education was still seen as a contribution the youth can give for the
betterment of society.
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The most common ilinesses that have been encountered by the
respondents were cough (370 or 66.07%), colds (371 or 66.25%), fever
(292 or 52.14%), and influenza (153 or 27.32%).

Medical activities encountered were from the activities initiated by the
health centers, Philhealth, PCSO, Department of Health, local government
and from the Department of Social Welfare and Development (DSWD).
Maijority of the respondents in Bagbag (49 or 75%) and Sauyo (75 or
61.98%) indicated heart attack as a common cause of death.

Most of these notable environmental changes were clean and maintained
surroundings (19.29%), increased number of population and houses
(16.07%), wider roads (10.71%), decreased in the number of illegal drug
dependents (7.14%), more lighted streets (9.46%), cemented roads
(5.89%), increased traffic (5.71%), and cleaner and spacious marketplace
(4.46%).

The reasons given for the environmental changes observed over the past
five (5) years were due to barangay clean up drives, good governance,
imposition of curfew, increased barangay patrol efforts, police visibility,
road cleaning and widening, and strict implementation of city ordinances,
among others.

The most mentioned problem regarding water is on the shortage of supply,
poor quality of water, insufficient supply vis a vis increased demand
(18.39%) while another was due to the repairs in the water pipes.
Problems on land include animal excreta (0.89%), increased waste
generation (1.43%), floods (0.54%), communities/man-made (1.43%),
roads full of potholes (0.36%), muddy roads (0.89%), dirty canals (1.96%),
relocation (0.36%), no space for plants (12.32%), road construction
(0.18%), and ownership (4.64%).

On the other hand, there were 90 or 16.07% respondents who felt that air
pollution in their community poses a challenge in their area. Furthermore,
dusty or dirty air according to 49 or 8.75% was a problem since foul odor
permeates in their community. This issue was stated by Culiat (20%),
Fairview (15.79%), Holy Spirit (2.11%), Pasong Tamo (2.27%), Sauyo
(10.74%), and Talipapa (19.23%).

The reasons given for the bad experiences they have regarding air were
basically the presence of numerous vehicles plying the roads (20.54%)
and air pollution (5.71%).

A few other additions to the environmental problems encountered were
noise pollution (0.18%), dirty canals (0.71%), blocked/clogged canals
(0.54%), smoke in the air (0.18%), traffic congestion (0.36%), animal
waste everywhere (0.36%), presence of a lot of dengue-causing
mosquitoes (1.61%), and improper waste disposal by neighbor (0.18%).
Majority (465 or 83.04%) of all the respondents in the eight (8) barangays
were aware of NLEX Corp. as a company.

Maijority of all respondents from the eight (8) barangays were aware of the
NLEX Segment 8.2 project.

Majority of the respondents from Bagbag (60%), Culiat (65.45%), Holy
Spirit (90.53%), Pasong Tamo (76.14%), and Talipapa (80.77%) got their
information about the NLEX Segment 8.2 project from the barangay
officials.

Many of the respondents in Brgys. Bagbag (66.15%), Culiat (70.91%),
Fairview (63.16%), Holy Spirit (70.63%), Pasong Tamo (71.59%), Sauyo
(71.90%), and Talipapa (84.62%) stated that there are positive effects to
be expected from the NLEX project Segment 8.2.

The most mentioned positive effect of the proposed project is the decrease
in traffic (23.75%) resulting to reduced travel time.

Maijority of the respondents (83.75%) in all barangays stated that they did
not anticipate any benefits or assistance from the Segment 8.2 project.
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To make more improvements and enhance the positive impacts of the
project, there were various suggestions given by the respondents:
provision of relocation and financial assistance (35.72%), provision of jobs
(4.11%), fast-paced construction activities (5.0%), information
dissemination activities (5.0%), to name a few.

The identified detrimental consequences of the project as perceived by the
respondents include loss of houses by the affected families, change in the
place of residence of the involved families, becoming distant from their
place of work and schools attended by their children, demolition activities,
and loss of livelihood.

The suggestions given to mitigate the negative impacts of the proposed
project include the awarding of sufficient relocation facilities to those who
will be relocated, unified and cooperative efforts of concerned agencies
over the proposed project, planting of trees and plants along the roadside,
conduct of meetings to provide information to the community members,
imposition of speed limits, coordination with affected people, acceleration
in the construction of the proposed project, provision of livelihood
opportunities, establishing the project where there will be minimal effect on
the residential areas, avoidance of demolition, provision of adequate
signages to avoid accidents, setting up of neighboring relocation sites, and
strict monitoring of environmental parameters to avoid pollution.

Maijority of the respondents in all barangays stating that the proposed
project will greatly provide benefits to the communities.

There was 12.86% of the respondents who strongly agree towards the
project while 45.54% agree to the project.

Section 2 including Brgy. Ugong

Maijority of the respondents were the mothers in the families.

Maijority of the respondents may be considered as long-time residents and
not mere transients.

For those who were not born in the barangays, many of them came from
NCR which is generally the Metro Manila Area. The reason given for
migrating to the respective barangays was primarily because of work and
family.

Most mentioned positive attribute of their respective barangays was the
good governance practiced by its officials.

The problem encountered by women as indicated by majority of the
respondents was lack of income opportunities.

Majority (82.69%) of the respondents believed that the youth can
contribute to community development.

The top three (3) common causes of morbidity were cough, colds, and
fever. The other common causes although not always present in all the
barangays were influenza, measles, tuberculosis, dengue, heart attack,
high blood, headache, leptospirosis, diabetes, and pneumonia. It should
be noted that there was no case of measles, dengue, tuberculosis, heart
attack, high blood, headache, leptospirosis, diabetes, and pneumonia
reported by the respondents from Brgy. Pansol.

The most common causes of mortality were heart attack, hypertension,
dengue, stroke, and cancer. The less mentioned causes include asthma,
accidents, diabetes, tuberculosis, leptospirosis, old age, pneumonia,
kidney stone, alcoholism, and suicide.

The predominant change as mentioned by respondents from UP Campus
(31.03%) and Ugong (25.93%) was the occurrence of cleaner
surroundings. On the other hand, there were 31.82% of the responses in
Pansol that stated the widened roads in their vicinities.

The prevalent reasons given for having those environmental changes were
due to good governance of the local government, implementation of the
city/barangay ordinances, wider roads, increase in population, and others.
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For those who encountered problems, the common ones faced were
decrease in harvest and the problem of space to plant crops or ornamental
plants. The reasons given for such problems were due to the construction
of more residential and commercial places, which limited the space that
could have been planted to trees, crops or other ornamental plants.
Respondents mentioned shortage in water supply, defective water pipes,
and flooding.

The increase in garbage (15.38%), sporadic citing of animal manure in the
streets (8.33%), muddy road (0.64%) and non-ownership of the land
(0.64%) were reported to be their problems. The reasons given for the
incidence of the problems were due to the improper disposal of waste
(13.46%), neglect of pets especially for barangays UP Campus (12.07%),
and Pansol (13.64%) road repairs (UP Campus, 1.72%), and flooding
(Ugong, 3.7%)

There were 33 of the responses on polluted air as a problem while there
were five (5) responses for foul odor. The reasons given for the problems
include the increased number of vehicles plying the streets, dirty and foul-
smelling canals, garbage disposed of or left everywhere, increased
number of factories and flooding which bring in the smell and pollution.
Majority of the respondents in UP Campus (56.90%), Ugong (81.48%),
and Pansol (63.64%), were aware of NLEX Corp. as a company.

The sources of information about the company, for those who were
knowledgeable about the NLEX Corporation, predominantly came from
the radio/TV and newspaper.

As far as the NLEX Segment 8.2 Project is concerned, majority of the
respondents from UP Campus (51.72%), Ugong (53.70%), and Pansol
(63.64%) were not aware of the said project.

When the respondents were asked whether they see positive impacts as
a result of the project, majority of all the respondents (107 or 68.59%) in
the three (3) barangays perceived that there will be some beneficial effects
on the community. These include shorter travel time for commuters
(21.79%), relief from traffic congestion (30.13%), employment generation
(14.10%), and wider roads (2.56%). The wider roads though were not
anticipated by the respondents from Ugong.

To enhance the positive effects of the project, the respondents
suggestions include the provision of acceptable resettlement sites and
packages for those affected families (28.85%), hiring of locals for job
opportunities (8.33%), intense dissemination of information about the
project (7.69%), cooperation with the project management (7.05%),
meticulous and detailed project study (6.41%), speedy and efficient
construction process (3,85%), and provision of financial assistance to
affected families (1.28%).

Foremost of the negative impacts of the project were the demolition and
displacement of families, loss of jobs, pollution and destruction of trees
and plants. There was however, no respondent from Brgy. Pansol who
mentioned loss of jobs as a negative impact. On the other hand, no
respondent from Brgy. Ugong indicated pollution to be an effect of the
project while no one from Ugong and Pansol stated that trees and plants
will be negatively affected.

The predominant recommendations forwarded by the respondents to
mitigate the perceived negative impacts brought about by the project
include the provision of acceptable relocation sites and packages to
affected families, pursue the repair of roads instead of road widening,
cooperation among everyone involved and affected by the project,
construct the project somewhere where there will be no one affected,
speedy and efficient construction process, intense information
dissemination, meticulous project study, provision of jobs, and financial
support to affected families.
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e Majority of all the respondents in Brgys. Ugong (77.78%) and Pansol
(59.09%), and a minority in UP Campus (46.55%) perceived that the NLEX
Segment 8.2 project will immensely benefit the community and its
residents.

e More respondents (60 or 38.46%) tended to agree to the NLEX Segment
8.2 project coming into being compared to those who strongly agreed (24
or 15.38%).

3.2 Summary of Alternatives
3.2.1 Expressway Alignment and Viaduct Structure Options

From the boundary of Segment 8.1, the alignment from Mindanao Avenue will traverse the 90-
m ROW towards Regalado Avenue. The section from Regalado Avenue to C.P. Garcia has
been identified primarily in terms of observed utilities and ROW acquisition.

The design of the elevated viaduct structure is also considered due to the following:
e Existing MWSS aqueduct;
e Katipunan Road open to local traffic along C5 road; and
o Potential conflict on existing Luzon Flyover structure crossing Commonwealth with
DPWH-proposed UP-Miriam-Ateneo viaduct.
The elevated viaduct will follow the existing alignment while taking note of the following:
e After passing the Congressional junction, the alignment will run parallel to the west of
the existing Luzon Flyover due to the following reasons:
o Space occupied by Informal Settlers Families (ISFs) can be utilized as entry
and exit ramps to and from Commonwealth Avenue;
o Notable establishments will be affected if the alignment is placed on the east
side; and
o Alignment of existing MWSS aqueducts, which is located on the east, shall be
avoided whenever possible.
e A provision for extension across Aurora Boulevard of the mainline.

For the viaduct from Congressional Avenue to CP Garcia, two (2) options are considered:

Option 1
a. Assuming that the UP-Miriam-Ateneo Flyover will not be implemented, the viaduct will

be at second level;

b. The Commonwealth Interchange will have a half-diamond design with the south
section as the entry and exit ramps without toll plazas to and from Commonwealth
while the north section will have toll plazas; and

c. On Katipunan, off-ramp will extend across C.P. Garcia and on-ramp will be located
after C.P. Garcia without blocking access to UP Town Center and MWSS compound.

Option 2
a. Assuming that the UP-Miriam-Ateneo Flyover will not be implemented, the viaduct at

Katipunan Avenue will be at third level,

||||||||||||||||||||||||||
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b. Commonwealth Interchange will have a four-level interchange for traffic access on all
directions and toll plazas for all traffic will be located at the northbound edge of
Commonwealth Avenue; and

Since the viaducts are at the third level, the ramps are identified in consideration of the

6% slope, and the off-ramp will extend to the widened section along Katipunan Avenue
before C.P. Garcia and on-ramp will be located after crossing the existing access road
to MWSS compound.

Alternative Options

Table ES6. Comparison of viaduct alternatives
Option 1 Option 2

Second-level viaduct
Diamond design
Interchange

of Commonwealth

Third-level viaduct

Four-level interchange

Ramps are identified in consideration of
the six percent slope

Natural Environment

Protected area

No Protected Area along the alignment

No Protected Area along the alignment

Biodiversity

Flora and fauna typical of urban area

Flora and fauna typical of urban area

Flooding risk

Tullahan River is prone to flooding

Tullahan River is prone to flooding

Pollution Prevention

Water pollution

Oil & grease discharge and increase in
TSS during construction.

Oil & grease discharge and increase in
TSS during construction.

Air pollution

Operation of construction machinery and
vehicles during construction is expected to
generate air pollutants.
Passing vehicles  will air
pollutants during operation.

generate

Operation of construction machinery and
vehicles during construction is expected to
generate air pollutants.
Passing vehicles  will air
pollutants during operation.

generate

Noise & vibration

Operation of construction machinery and
vehicles during construction is expected to
generate noise and vibration.

The source of noise during operation will
be passing vehicles.

Operation of construction machinery and
vehicles during construction is expected to
generate noise and vibration.

The source of noise during operation will
be passing vehicles.

Social Environment

Land acquisition

Less land to acquire compared to Option 2.

More lands to acquire compared to Option
1 particularly in Luzon Avenue.

Affected households

Less affected households compared to
Option 2.

More affected households compared to
Option 1 particularly in Luzon Avenue.

Historical/cultural
heritage

No historical/cultural heritage along the
alignment

No historical/cultural heritage along the
alignment

Indigenous
people/ethnic minorities

Does not pass through Ancestral Domain

area

Does not pass through Ancestral Domain
area

3.2.2 Structure Design Option

Interchange Schemes

Regalado Interchange

Six interchange schemes were considered for Regalado Interchange;

Option 1: Trumpet-type with semi-directional interchange

Option 2: Modified Option 1 wherein the overpass is aligned to the existing road
Option 3: Trumpet-type with semi-directional interchange and third-level overpass
Option 4: Same as Option 1 but the toll booths are based on MNTC tolling scheme
Option 5: Modified Option 4 to reduce Row acquisition

Option 6: Diamond-type

Option 6 was chosen as the scheme for Regalado Interchange.

nnnnnnnnnnnn
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Mindanao Avenue Interchange
Two options were initially studied for the Mindanao Interchange:
e Option 1: Half clover leaf to be located at the northeast quadrant
e Option 2: On-grade diamond-type with elevated U-turn for Mindanao-NLEX bound
traffic

Option 2 was initially chosen because it is less extensive than the first option. Overpass profile
studies based on ideal speed limits confirm the feasibility of the Mindanao Overpass rather
than the Expressway Overpass as the former has least volume of embankment and a minimal
effect to the proposed Tullahan Bridge near the location of the Mindanao Interchange;
however, the preferred option is the Expressway Overpass to eliminate the need for the
elevated U-turn structure and minimize the disturbance on Mindanao Avenue.

Table ES7. Comparison of Regalado Interchange design alternatives

| Option 1 Option 2 Option 3 Option 4 Option 5 Option 6

Alternative Trumpet- Modified Trumpet- Same as Modified Diamond-
Options type with Option 1 type with Option 1 but | Option 4 to type
semi- wherein the | semi- the toll reduce Row
directional overpass is | directional booths are acquisition
interchange | aligned to interchange | based on
the existing | and third- MNTC
road level tolling
overpass scheme
Natural Environment
Protected area No No No No No No
Protected Protected Protected Protected Protected Protected
Area along Area along Area along Area along Area along Area along
the the the the the the
alignment alignment alignment alignment alignment alignment
Biodiversity Flora and Flora and Flora and Flora and Flora and Flora and
fauna fauna fauna fauna fauna fauna
typical of typical of typical of typical of typical of typical of
urban area urban area urban area urban area urban area urban area
Flooding risk Tullahan Tullahan Tullahan Tullahan Tullahan Tullahan
River is River is River is River is River is River is
prone to prone to prone to prone to prone to prone to
flooding flooding flooding flooding flooding flooding
Earthquake No No No No No No
Protected Protected Protected Protected Protected Protected
Area along Area along Area along Area along Area along Area along
the the the the the the
alignment alignment alignment alignment alignment alignment
Pollution Prevention
Water pollution Oil & grease | Oil & grease | Oil & grease | Oil & grease | Oil & grease | Oil & grease
discharge discharge discharge discharge discharge discharge
and and and and and and
increase in increase in increase in increase in increase in increase in
TSSduring | TSSduring | TSSduring | TSSduring | TSSduring | TSS during
construction | construction | construction | construction | construction | construction
Air pollution Operation of | Operation of | Operation of | Operation of | Operation of | Operation of
construction | construction | construction | construction | construction | construction
machinery machinery machinery machinery machinery machinery
and vehicles | and vehicles | and vehicles | and vehicles | and vehicles | and vehicles
during during during during during during
construction | construction | construction | construction | construction | construction
is expected | is expected | is expected | is expected | isexpected | isexpected
to generate | to generate | to generate | to generate | to generate | to generate
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| Optionl | Option2 | Option3 Option 4 Option 5 Option 6
air air air air air air
pollutants. pollutants. pollutants. pollutants. pollutants. pollutants.
Passing Passing Passing Passing Passing Passing
vehicles will | vehicles will | vehicles will | vehicles will | vehicles will | vehicles will
generate air | generate air | generate air | generate air | generate air | generate air
pollutants pollutants pollutants pollutants pollutants pollutants
during during during during during during
operation. operation. operation. operation. operation. operation.

Noise & Operation of | Operation of | Operation of | Operation of | Operation of | Operation of

vibration construction | construction | construction | construction | construction | construction
machinery machinery machinery machinery machinery machinery
and vehicles | and vehicles | and vehicles | and vehicles | and vehicles | and vehicles
during during during during during during
construction | construction | construction | construction | construction | construction
is expected | is expected | is expected | is expected | isexpected | is expected
to generate | to generate | to generate | to generate | to generate | to generate
noise and noise and noise and noise and noise and noise and
vibration. vibration. vibration. vibration. vibration. vibration.
The source | The source | The source | The source | The source | The source
of noise of noise of noise of noise of noise of noise
during during during during during during
operation operation operation operation operation operation
will be will be will be will be will be will be
passing passing passing passing passing passing
vehicles. vehicles. vehicles. vehicles. vehicles. vehicles.

Social Environment

Land acquisition | Highest Same as Second Same as Same as Least land
land areato | Option 1 highest land | Option 1 Option 1 to be
be acquired to be acquired

acquired

Affected Highest Same as Second Same as Same as Least

households number Option 1 highest Option 1 Option 1 households
households number of affected
to be households
affected to be

affected

Historical/cultura | No No No No No No

| heritage historical/ historical/ historical/ historical/ historical/ historical/
cultural cultural cultural cultural cultural cultural
heritage heritage heritage heritage heritage heritage

Indigenous Does not Does not Does not Does not Does not Does not

people/ethnic pass pass pass pass pass pass

minorities through through through through through through
Ancestral Ancestral Ancestral Ancestral Ancestral Ancestral
Domain Domain Domain Domain Domain Domain
area area area area area area

3.2.3 Resource Options

The use of resources (e.g., supplies and materials, water, power, and fuel) during

construction is extensive; however, the contractors will be responsible in providing the
needed resources during the said phase. They could prioritize local dealers and service
providers to fulfill the resource requirements of the project.

Aggregates and borrow sources will come from one of the three options: Monterock
Aggregates Corporation Quarry Site in Rodriguez, Rizal, Batong Angono Aggregates Quarry

Site in Angono, Rizal, and Hard Rock Aggregates Quarry Site in Antipolo, Rizal.

nnnnnnnnnnnn
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However, during the operation phase, the proposed project will not require significant power,
water, and materials. Similar to the construction phase, the expressway operator will source

the water, power, and internet requirements from local utility service providers at the tollways
and interchanges.

3.2.4 No Project Option

At the current state of the road traffic in Metro Manila, development of Segment 8.2 is
imperative; however, if the proposed Project will not push through, rapid increase of motor
vehicles will cause further traffic congestion, which in turn, affects the country’s economic
growth. In addition, the environment in the area will deteriorate due to the traffic congestion
and air pollution.

3.3 Summary of Impacts and Mitigation

Chapter 2 of this report discussed the potential impacts of the projects and the corresponding
mitigating measures based on the analysis of the environmental, socio-economic and public
health profiles of the proposed project area. The proposed mitigating measures were
integrated into an Impacts Management Plan presented as Table ES8 while the target
efficiency for each mitigating measure is presented in Table ES9. An Environmental
Monitoring Plan was formulated and presented as Table ES10 to ensure that the measures
are effective, and the project complies to the environmental standards. Residual impacts are
defined as the impacts that remain after the proposed mitigation measures are implemented.
The findings are summarized in Table ES11.

..........................
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Project Phase/
Environmental Aspect

PRE-CONSTRUCTION PHASE

Environmental
Component Likely to be
affected

Potential Impact

Table ES8. Impacts Management Plan

Options for
Prevention or
Mitigation* or
Enhancement

Responsib
Entity

le

Guarantee/
Financial
Arrangements

and other concerned
stakeholders and

Completion of required People e Social acceptance and Information, o NLEX Corp. e Part of the MOA’s, Non
MOAs, endorsements support for the project Education, and RAP Cost commencement
and clearances Communication of  construction
(IEC) on the project until full
to inform, respective compliance and
institutions, completion of
agencies, offices, required
bodies and endorsements
organizations for and clearances
providing their
respective
endorsements
and/or clearances.
Land acquisition Land use and | e Incompatibility with the Identify future land | ¢ LGUs e Part of the N/A
classification Existing Land Use use of surrounding RAP Cost
areas that will result
to a significant
increase of
transportation-
oriented
developments in
cooperation with
urban planners of
LGUs to adopt in the
future
developments.
People e Displacement of Prepare and | e Department e Part of the Non
residents and few implement of Public RAP Cost commencement
commercial Resettlement Action Works and of segment/
establishments along Plan (RAP) in Highways phases
the Right-Of-Way coordination with (DPWH) construction until
(ROW) National Housing NLEX has full
Authorities  (NHA), authority over the
LGUs, lot owners project area MOA

@GAM SOUTH INC.
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Project Phase/
Environmental Aspect

Environmental

Component Likely to be
affected

Potential Impact

Options for
Prevention or
Mitigation* or

Responsible
Entity

Guarantee/
Financial
Arrangements

Enhancement
agencies to address

the issue on land
acquisition and
relocation of

individuals/families.

Resettlement for affected | People e Improvement of living IEC on the project DPWH e Part of the | ¢ Resettlement
families/individuals conditions  due to regarding the NHA RAP Cost Action Plan
resettlement/relocation activities on Local Inter- .
resettlement and agency e Non
packages for project Committee commencement
affected individuals/ (LIAC) of  construction
families. until stakeholders
were
Prepare and compensated or
implement RAP relocated
including packages e Accomplishment
and livelihood Report
programs. .
Clearing of existing Terrestrial ecology (flora) | e Vegetation removal Conduct 100% NLEX Corp. | o Part of the | e Apply necessary
vegetation along the inventory of the Contractor Construction permits for tree
ROW affected trees along Local Cost cutting and
the alignment to Government earthballing

determine the total
count, category, and
characteristics of
affected trees and
minimize  removal
particularly in areas
adjacent to
vegetation of higher
conservation
significance as much
as possible.
Native/endemic/
indigenous species
of trees, shrubs and
grasses will be
specified.

Units (LGUs)

@GAM SOUTH INC.
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Options for

Project Phase/ Enwronmental . Prevention or Responsible Gu.arant.ee/
Envi Component Likely to be Potential Impact T ; Financial
nvironmental Aspect Mitigation* or Entity
affected Arrangements
Enhancement
e Limit clearing of
vegetation.
CONSTRUCTION PHASE
e Demolition and In-migration e Increased number of | ¢ Plan and implement | ¢ NLEX Corp. e Part of the | ¢ TOR between
resettlement illegal settlers construction e NLEX Corp. Construction NLEX Corp. and
schedule to shorten Contractor Cost contractors
time between the | ¢ NHA  MOA between
preconstruction and | ¢« |LGUs NLEX, LGU and
construction as NHA
much as possible.
e |Install perimeter

fence and dispatch
security guards at
the proposed project
site to restrict the
public from entering

the ROW.
e In migration to Basic Services/ ¢ Increased demand on e Prepare and | e« NLEX Corp. e Part of the | ¢ Resettlement
relocation site Resources public infrastructure, implement RAP in | ¢ NLEX Corp. RAP Cost Action Plan
¢ Degradation on consideration of Contractor e Social
livelihood relocation site to be | ¢ LGUs Development Plan
sufficiently covered | « NHA (SDP)
the expected
demand of Dbasic
services and
resource and social
programs at

relocation sites in
coordination with
LGUs.

e Prepare and
implement Social
Development  Plan
(SDP) in
coordination with the
host LGUs, NHA and
other related
agencies to align

@GEHAIA SOUTH INC.

vironmental Consuitants




NLEX-C5 (Segment 8.2) North Link Project

NLEX CORPORATION MPZTC NLEX

METROPACIIC TOLLWAYS | CORFORATION

Chapter 3 Environmental Management Plan

Project Phase/

Environmental Aspect

Environmental

Component Likely to be
affected

Potential Impact

Options for
Prevention or
Mitigation* or

Responsible
Entity

Guarantee/
Financial
Arrangements

Enhancement
projects or programs
to their development
plans.

Employment of locals | Gender and children e Generation of Prepare and | e« NLEX Corp. e Part of the e RAP
livelihood opportunities implement RAP to | ¢ NLEX Corp. RAP Cost e Livelihood
ensure that gender Contractor programs
equality and needs | ¢ NHA
of vulnerable groups
are well addressed.
Employ workers in
consideration to
gender equality.
Include gender
sensitive  livelihood
and skills training
program in the SDP
with due
consideration to
vulnerable group.
Rerouting of roads Traffic ¢ Increase in traffic Plan for construction | ¢ NLEX Corp. e Part of the | e« TOR between
and blocking of volume sites/facilites ~ and | ¢ NLEX Corp. Construction NLEX Corp. and
access roads access route in Contractor Cost contractors
consideration to | ¢ NLEX Traffic o Traffic
Delivery of health and safety of Enforcers management plan
construction materials local communities. and Marshall ¢ MOA between
Schedule transport of | ¢ MMDA and NLEX, LGU and
Influx of commuters raw materials, LGU Traffic MMDA
due to additional structures and heavy Enforcers
construction equipment during
workforce period when there

are fewer vehicles on
the road and posting
of appropriate traffic

signage and
warnings.
Disseminate
information to the

general public, host
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Project Phase/
Environmental Aspect

Environmental

Component Likely to be
affected

Potential Impact

Options for
Prevention or
Mitigation* or

Responsible
Entity

Guarantee/
Financial
Arrangements

Enhancement
barangays and
LGUs on the
potential impact of
the project to the
existing access.

IEC on rerouting
schemes
e Operation of heavy Threat to health and e Degradation of public Assign safety | ¢ NLEX Corp. e Part of the | ¢ TOR between
equipment around safety of the community health officers to monitor | ¢ NLEX Corp. Construction NLEX Corp. and
construction areas ¢ Increase in accident the health and safety Contractor Cost contractors
involving local of the local | ¢ LGUs o Traffic
communities community. o NLEX Safety management plan
Regular conduct of Officer e EHS Program
trainings, toolbox e ERP
meeting and
orientations on
safety
Install perimeter
fence at the
construction site,

provision of safety
sighage and posters,
and guarding of the
access point to
prevent public entry
and avoid untoward
accidents.

Plan and implement
social development
plan including health
and safety of local
community.
Implement ERP and
Health and Safety
Management Plan.
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Project Phase/ ; : Prevention or Responsible : .
. Component Likely to be Potential Impact T ; Financial
Environmental Aspect Mitigation* or Entity
affected Arrangements
Enhancement
Clearing of vegetation Terrestrial Ecology e Vegetation removal e Prior to any clearing | ¢ NLEX Corp. e Part of the | ¢ Complete tree
(Flora) and loss of habitat activity, clearly mark | ¢ NLEX Corp. Construction inventory
e Threat to existence the ROW to avoid the Contractor Cost e Tree cutting permit
and/or loss of unnecessary e NLEX ¢ Re-vegetation
important local species removal of trees not Forester plans and
e Threat to abundance, ess.entlal to the programs
frequency and project.
distribution of important | ¢ For every naturally
species grown tree felled,

NLEX shall replace it
with 100 seedlings,
while for each tree
that is planted a total
of 50 seedlings shall
be replaced.
Whenever possible,
small trees and
saplings shall be
earth-balled and
relocated along other
portions that will be
not be included in the
site development.

¢ Landscaping of open

spaces and
easement
e Site preparation Hydrology ¢ Flooding and e Minimize the | « NLEX Corp. e Part of the | ¢ TOR between
inundation by sediment removal of | ¢« NLEX Corp. Construction NLEX Corp and
e [Excavation run off, siltation, vegetation and Contractor Cost contractors
drainage overflow, alteration of | ¢ LGUSs
e Commencement of clogging topography if the | « MMT
construction activities area is not essential.

e |Install soil erosion
control  measures
such as protection of
slope and bank silt
traps to minimize
siltation of
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Options for

. Environmental ; : Guarantee/
Project Phase/ ; : Prevention or Responsible : .
. Component Likely to be Potential Impact T ; Financial
Environmental Aspect Mitigation* or Entity
affected Arrangements
Enhancement

waterways as
required.

e Strictly implement
construction  plan,
operating
instructions and
solid waste / soil
management plan,

which include
minimization of
waste/soll
generation,

segregation, and
proper disposal by
contractor in
accordance to RA
9003.

e Regular inspection
and prompt
maintenance of the
drainage system, all
installed structures
and facilities and
improve/  enhance
capacity when

e possible.

Earthworks including Land Value e Generation of | e Strictly implement | ¢ NLEX Corp. | e Part of the | e Solid waste
excavation activities and excavated materials solid waste Contractors Construction programs and
improper handling and management plan | ¢ PCO Cost schedule of
disposal of domestic and e Devaluation of land and proper disposal | e Multi-Partite disposal
hazardous wastes value as a result of by contractor in Monitoring
including disposal of improper solid waste accordance with RA Team (MMT)
excavated soil, leftover management 9003.
concrete by excavation e Conduct IEC
activities (Excavated Soil) campaign on waste

management to the

communities.
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. Environmental Opt|on_s for . Guarantee/
Project Phase/ ; : Prevention or Responsible : .
. Component Likely to be Potential Impact T ; Financial
Environmental Aspect Mitigation* or Entity
affected Arrangements
Enhancement
e Place excavated
materials on

appropriate  dump
sites or spoils area
and with adequate
containment.

e Strictly  implement e Hazardous Waste
hazardous waste Generators ID
disposal in e Hazardous Waste
accordance with RA Management Plan
6969. e Disposal plan of

DENR-accredited
waste transporter

o Certificate of
Hazardous Waste
Treatment
Earthworks (excavation, Geology/Geomorphology | e Liquefaction, ground e Monitoring of | ¢ NLEX Corp. | ¢ Part of the | ¢« Emergency
backfilling, stockpiling) subsidence, etc. excavation is Contractors Construction response Program
recommended in Cost e Disaster
order to identify Preparedness
geologic structures Program for
that may exist on Impact areas
site. e Equipment
e Establish adequate deployment
foundation depth in schedule
compliance with the
national building
code.
e Comply with the
recommended

seismic design to
minimize the impact
of ground shaking to
the proposed project.
e Geotechnical
investigation should
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Options for

. Environmental ; . Guarantee/
Project Phase/ ; : Prevention or Responsible : .
. Component Likely to be Potential Impact T ; Financial
Environmental Aspect Mitigation* or Entity
affected Arrangements
Enhancement

be done to determine
presence of

interbedded soil or
clay in areas where
pier foundation will
be placed.

e Layers with loose
sediments should be
removed and pier
foundations should
be constructed on
competent soil or
rock layer.

e Ensure that footings
of pier foundations

are built on
competent rock or
soil layers.

e Appropriate
engineering

measures to prevent
loss of soil bearing
capacity that can
induce  settlement
should be in place.

e Compacting and
grouting of
foundations should
be done to minimize
loss of soil strength.

e Provision of
adequate drainage
system within the
project alignment will
minimize the threat

of flooding.
e Covering up of any
natural drainage
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. Environmental Opt|on_s for . Guarantee/
Project Phase/ ; : Prevention or Responsible : .
. Component Likely to be Potential Impact T ; Financial
Environmental Aspect Mitigation* or Entity
affected Arrangements
Enhancement
channels is not
recommended.
e Embankment should
be constructed

around pier footings
to minimize flood
hazard.

e Proper inspection of
all installed and

constructed /
ongoing construction
structures and
facilities.

e Coordinate with the
Philippine Institute of
Volcanology and

Seismology
(PHIVOLCS) during
earthquake and

volcanic events to
adjust  construction
schedule.

e Conduct earthquake
drills for workers.

Water Quality o Degradation of surface | e Place excavated | ¢ NLEX Corp. e Part of the | o Silt fence
water material in temporary | ¢ NLEX Corp. Construction installation plan
e Siltation staging area with Contractor Cost e TOR between
provision for silt | ¢ PCO NLEX Corp and
traps/ siltation pond | ¢« MMT contractors
to avoid silt draining
to waterways,
degradation of

surface water quality
and clogging of
waterways, if
necessary.

e Spoils area shall be
proposed by the

@GAM SOUTH INC. C3-28




NLEX-C5 (Segment 8.2) North Link Project

NLEXCORPORATION |  MPTC NL
Chapter 3 Environmental Management Plan o | SeRranawe

Options for
Prevention or Responsible
Mitigation* or Entity
Enhancement

Contractor to store
wastes from removal
of 46,000 m? existing
pavement and 1,200
m? existing island
and other countable
items in the bill of
quantities

¢ Installation of
drainage traps. The
estimated dimension
of the drainage trap
is 0.7m Hx 0.7m W.

e Conduct quarterly
ambient surface
water quality and
effluent monitoring.

Guarantee/
Financial
Arrangements

Project Phase/ Environmental

Environmental Aspect

Component Likely to be Potential Impact
affected

e Generation of dust Terrestrial Ecology e Threat to abundance, e Prepare and | ¢ NLEX Corp. e Part of the | ¢ Contract between
and noise, vibration, (Fauna) frequency and implementatreeand | ¢« PCO Construction NLEX Corp. and
and illumination distribution of vegetation e NLEX Corp. Cost contractor to show
pollution. important species management plan as Contractor contingency

part of the measure for noise
construction plan abatement
considering the

significant impact to
to avian fauna such
as installing buffer
zone, greenbelts in
the periphery.

e Plant fruit-bearing
trees and other tree
species that can
provide food
resource for wildlife
in the future, as part
of the compensation
of the trees to be
felled.
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. Environmental Opt|on_s for . Guarantee/
Project Phase/ ikelv to be Potential Impact Prevention or Responsible Financial
Environmental Aspect Crinipees Ly : P Mitigation* or Entity ' '
affected Arrangements
Enhancement
¢ Movement of vehicles | Air quality e Generation of dust e Minimize vegetation | ¢ NLEX Corp. e Part of the | ¢ TOR between
and equipment e Exhaust emissions removal. e NLEX Corp. Construction NLEX Corp. and
from heavy equipment, | ¢ Conduct proper Contractor Cost contractors
including standby inspection and | ¢ PCO e Construction
generators preventive e MMT schedule
e Increase in  Noise maintenance of e Deployment plan
Levels heavy  equipment, of heavy
e Increase in Vibration machineries, and equipment to
Levels service vehicles to include sprinkling
meet the DENR truck schedule
Emission Standard. e Perimeter fence
e Control vehicle and wind barrier
movement plan
maintaining the e PTO's for air
speed limit within the pollution  source
construction site to installations
<10kph and
minimize vehicle
transport by

maximizing the use
of site generated
materials.

e Monitor air quality at
identified nearby
sensitive  receptors

regularly and
evaluate
effectiveness of the
air pollution
reduction measures
provided.

e Contractors must
also be required to
put tarpaulin covers
on trucks loaded with
construction
materials
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Project Phase/

Environmental Aspect

Environmental

Component Likely to be
affected

Potential Impact

Options for
Prevention or
Mitigation* or

Responsible
Entity

Guarantee/
Financial
Arrangements

Enhancement
Provision of tire
baths

Application of permit
to operate for air

pollution source

installation for

covered standby

generator sets
Accidental spills of Pedology e Degradation of soil Proper  inspection | ¢« NLEX Corp. | e Part of the TOR between
fuels /lubricants from quality (soil and maintenance of Contractors Construction NLEX Corp and
construction vehicles contamination) machines and | ¢ PCO Cost contractors
& machineries/ equipment. e MMT Discharge permit
hazardous chemicals. Strictly  implement for oil and water

solid waste separators
Generation and management  plan Top soll

improper
handling/disposal of
domestic wastes

Generation and
improper
handling/disposal of
hazardous wastes.

and proper disposal
by contractor in
accordance with RA
9003.

Installation and
operation of oil and
water  separators,
The approximate
dimensions of such
installation is 0.25m
Hx 0.30m W
Installation of bund
walls and oil traps
along fuel tanks and
depots..

Strictly  implement
waste management
plan and proper
disposal by
contractor in
accordance with RA
6969.

management plan
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Options for
Prevention or
Mitigation* or

Guarantee/
Financial
Arrangements

Project Phase/ Environmental

Environmental Aspect

Responsible
Entity

Component Likely to be
affected

Potential Impact

Enhancement
Conduct soil quality
monitoring in case of
any occurrence of

spillage and

contamination.
Discharge of Water Quality o Degradation of surface Conduct  quarterly | e« NLEX Corp. e Part of the | e« TOR between
wastewater, from water surface water quality | ¢ NLEX Corp. Construction NLEX Corp. and
construction sites e Siltation and effluent Contractor Cost contractors
Accidental spills of monitoring. e PCO e Water quality
fuels and lubricants Install  wastewater | ¢ LGUs sampling plan

from construction
vehicles and
machineries, as well
as other hazardous
chemicals like paints
and solvents.
Generation and
improper handling
and disposal of
construction,
domestic and
hazardous wastes.

treatment facility if
necessary, provision
of portable sanitary
toilets (20 portalets)
at construction sites.
Wastewater

treatment plant shall
have dimensions of
57m L x 3.4m W x
43m H with an
average volume of
83.33 cu.m.

Wastes from
portable toilets shall
be collected by
registered hauler for
proper treatment
prior to disposal.
Once the toilet has
been emptied, it will
be rinsed a few times
to clean it, refilled

with a suitable
disinfectant, if
necessary, and

returned to strategic
locations within the
project area.

Discharge permits
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Guarantee/
Financial
Arrangements

Environmental OJAHEILS {fols
Project Phase/ Prevention or Responsible

Environmental Aspect Mitigation* or Entity
Enhancement

e Conduct proper
inspection and
regular maintenance
of construction
machineries,
equipment, vehicles
and wastewater
treatment equipment
and faciliies with
appropriate measure
to correct  any
leakage or
uncontrolled
discharge to a
receiving body of
water

e Comply with
environmental
permitting
requirements for the
storage, transport,

Component Likely to be Potential Impact
affected

handling, and
treatment of
hazardous material/
wastes and

contaminated soil in
accordance with RA
6969 and solid waste
/ soil management
plan, which include

minimization of
waste/soil
generation,
segregation, and
proper disposal
including the

temporary  storage
by contractor in
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Guarantee/
Financial
Arrangements

Environmental OJAHEILS {fols
Project Phase/ Prevention or Responsible

Environmental Aspect Mitigation* or Entity
Enhancement

accordance with RA

9003.

e Commencement of Climate change Exhaust emissions | e Conduct proper | e« NLEX Corp. e Part of the | e« TOR between
construction from equipment inspection and | ¢ NLEX Corp. Construction NLEX Corp. and

preventive Contractor Cost contractors

e Movement of vehicles maintenance of | ¢« PCO e Construction
and equipment heavy  equipment, schedule
machineries and
service vehicles to
meet the DENR
Emission Standard.

e Use electric or fuel-
efficient equipment,
machineries and
vehicles and
maximize its
operation if possible.

¢ Installation of
pollution control
device

Construction activities Occupational health e Increase risk of | ¢ Prepare and | e« NLEX Corp. . e TOR between
accidents at implement e Safety NLEX Corp. and
construction sites occupational Health Officers contractors

e infectious disease of and Safety | ¢ NLEX Corp. e Occupational
workers Management Plan. Contractor Health and Safety

e Provide safe and Management Plan
clean water for e BOSH Training
drinking, appropriate
sanitary facilities
such as portable
toilets and waste
bins.

e Implement
construction plan
including storage of
equipment and
machinery, and
access route  of
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Environmental OJAHEILS {fols
Project Phase/ Prevention or Responsible

Environmental Aspect Mitigation* or Entity
Enhancement

heavy vehicle
considering  health
and safety of
workers.

e Provide appropriate
personal protective
equipment (PPE) to
all construction
workers, particularly
to the personnel
working on heights,
heavy and electrical
equipment.

e Conduct of BOSH
training as required

Guarantee/
Financial
Arrangements

Component Likely to be Potential Impact
affected

by DOLE
OPERATION PHASE
Employment of locals Local economy e Generation of | ¢ Close coordination | ¢ NLEX Corp. e Part of | e Social
employment with the host LGUs | ¢ ComRel operation Development Plan
opportunities (barangay level) Officer and e Operation and
regarding the hiring | ¢ LGUs maintenance Maintenance Cost
of workers to ensure cost

that the workers
being considered are
legitimate residents
in the area. Those
affected by the

Project  will be

prioritized for

employment.
Operation of the In Migration e Influx of Informal | ¢ Install fencing and | e« NLEX Corp. e Part of | e« Operation and
expressway Settlers Families (ISFs) provide guards to | ¢ ComRel operation Maintenance Cost

prevent the Officer and

settlement of ISFs | ¢ LGUs maintenance

along the ROW. cost
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Options for Guarantee/

Financial
Arrangements

Environmental

Project Phase/ Prevention or Responsible

Component Likely to be Potential Impact

Environmental Aspect affected

Mitigation* or Entity
Enhancement
o Installation of safety

sighage and public

reminders in
strategic areas
Air quality e Generation of dust e Conduct proper | e« NLEX Corp. e Part of | e« Operation and
e Exhaust emissions inspection and | ¢« PCO operation Maintenance Cost
from equipment preventive e MMTForester and e Environmental
e Increase in  Noise maintenance of maintenance Guarantee Fund
Levels heavy  equipment, cost
e Increase in Vibration machineries and
Levels service vehicles to

meet the DENR
Emission Standard.
e Regulate vehicle

movement and
enforce the speed
limit.

e Quarterly monitoring
air quality at
identified nearby
sensitive  receptors

regularly and
evaluate
effectiveness of the
air pollution
reduction measures
provided.

e Provision of effective
height of noise
barriers if necessary
on each side of the
ROW especially on
areas with sensitive
receptors such as
school, hospital,
residential area.
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Options for
Prevention or
Mitigation* or
Enhancement

e Establishment of tree
lanes and greenbelts
if necessary

Threat to Health and e Degradation of public | ¢ Provide safety | ¢ NLEX Corp. o Part of | e Traffic

safety of the community health officers to monitor | ¢ LGUs operation management plan

e Increase in accident the health and safety | o« Safety and e SDP
involving local of the local Officers maintenance | ¢ ERP
communities community. cost e Operation and

¢ Install fencing of the Maintenance Cost
construction site,
provision of signage
and posters, and
guarding of the
access point to
ensure that the area
is not accessible to
the public.

e Plan and implement
social development
plan including health
and safety of local
community.

e Implement
Emergency
Response Plan and
Health and Safety
Management Plan.

Guarantee/
Financial
Arrangements

Environmental
Component Likely to be
affected

Project Phase/

Responsible

Potential Impact Entity

Environmental Aspect

Occupational health

Increase

accidents

risk of

Infectious disease of

employees

Prepare and
implement

Occupational Health
and Safety
Management Plan.
Provide safe and
clean water for
drinking, appropriate
sanitary facilities
such as portable

NLEX Corp.
LGUs
Safety
Officers

Part of
operation
and
maintenance
cost

Occupational
Health and Safety
Management Plan
ERP

Operation and
Maintenance Cost
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. Options for
. Environmental ; . Guarantee/
Project Phase/ ; : Prevention or Responsible : .
Environmental Aspect component Likely to be Potential Impact Mitiaation* or Entit Financial
p g y
affected Arrangements
Enhancement
toilets and waste
bins.
Traffic e Increase in traffic Prepare and | « NLEX Corp. Part of | e Traffic
volume implement Traffic | ¢ LGUs operation management plan
Management Plan. e NLEX Traffic and e Operation and
Create a committee Enforcers maintenance Maintenance Cost
that will ensure ease | ¢ LGU Traffic cost ¢ MOA between
of circulation and Marshalls NLEX, LGU and
implement  loading and MMDA MMDA
and unloading areas. Traffic
Enforcers
Generation and Land value e Devaluation of land Strictly  implement | e« NLEX Corp. Part of | e Waste
improper handling and value as a result of solid waste | ¢ PCO operation management
disposal of domestic and improper solid waste management plan | ¢ NLEX and program
hazardous wastes management and proper disposal HazWaste maintenance | e Operation and
by contractor in Treater cost Maintenance Cost
accordance with RA Contractor e Environmental
9003, hazardous Guarantee Fund
waste disposal in e Certificate of
accordance with RA Treatment
6969. e MOA with a DENR
accredited
HazWaste Treater
e Discharge of Water quality e Degradation of water Comply with | e NLEX Corp. Part of | « Operation and
wastewater quality environmental e PCO operation Maintenance Cost
permitting and e Environmental
¢ Accidental spills of requirements for the maintenance Guarantee Fund
fuels and lubricants storage, transport, cost
handling, and
e Generation and treatment and
improper handling disposal of
and disposal of hazardous material/
domestic and wastes in

hazardous wastes

accordance with RA
6969.
Conduct
inspection

proper
and
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Options for
Prevention or Responsible
Mitigation* or Entity
Enhancement

prompt maintenance
of the installed
wastewater
treatment facilities.

e Compliance to RA
9275 including but
not limited to
securing of
discharge permit.

e Conduct proper
inspection and
regular maintenance
of drainage system
and treatment
facility.

e Conduct of quarterly
water quality
monitoring.

Guarantee/
Financial
Arrangements

Environmental
Component Likely to be Potential Impact
affected

Project Phase/

Environmental Aspect
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Table ES9. Target efficiency of project mitigating measures

Project/Activity Impacts Mitigating Measures Target Efficiency

Pre-Construction Phase

Completion of
required MOAs,

endorsements and

clearances

Social acceptance and
support for the project

Information,
Education, and
Communication
(IEC) on the project
to inform, respective
institutions,

agencies, offices,
bodies and
organizations for
providing their
respective
endorsements and/or
clearances.

90% of the of the
PAFs are
knowledgeable about
the project.

Land acquisition

Incompatibility with the
Existing Land Use

Identify future land
use of surrounding
areas that will result

to a  significant
increase of
transportation-
oriented
developments in
cooperation with

urban planners of
LGUs to adopt in the
future developments.

80% of land use will
be identified.

Displacement of
residents and few
commercial
establishments along
the Right-Of-Way
(ROW

Prepare and
implement
Resettlement Action
Plan (RAP) in
coordination with
National Housing
Authorities  (NHA),
LGUs, lot owners and
other concerned
stakeholders and
agencies to address
the issue on land
acquisition and
relocation of
individuals/families.

80% of PAFs will
receive appropriate
settlement packages.

Resettlement for

affected

families/individuals

Improvement of living
conditions due to

resettlement/relocation

IEC on the project

regarding the
activities on
resettlement and

packages for project
affected individuals/
families.

80% of PAFs are
knowledgeable about
the resettlement and
packages for project
affected individuals/

families.

Prepare and
implement RAP
including packages
and livelihood
programs.
Clearing of existing Vegetation removal Conduct 100% | 100% inventory of the

vegetation along the

ROW

inventory of the
affected trees along

affected trees along
the alignment
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Project/Activity Impacts Mitigating Measures Target Efficiency
the alignment to

determine the total
counts, category, and
characteristics of
affected trees and
minimize removal
particularly in areas
adjacent to
vegetation of higher
conservation
significance as much
as possible.
Native/endemic/
indigenous  species
of trees, shrubs and

grasses  will be
specified.
e Limit clearing of
vegetation.
Construction Phase
Demolition and Increased number of | ¢ Plan and implement 80% of PAFs will
resettlement illegal settlers construction relocate in identified

schedule to shorten | resettlement areas.
time between the
preconstruction and
construction as much
as possible. Install
fencing and guarding
of the proposed
project to restrict the
public from entering

the ROW.
In migration to new Increased demand on | e Prepare and 80% of PAFs will
relocation site public infrastructure, implement RAP in | relocate in identified
consideration of | resettlement areas.
Degradation on relocation site to be
livelihood sufficiently  covered

the expected demand
of basic services and
resource and social

programs at
relocation sites in
coordination with
LGUs.

e Prepare and
implement Social

Development  Plan
(SDP) in coordination
with the host LGUs to
align  projects or
programs to their
development plans.

Employment of locals | Generation of e Prepare and | 80% of PAFs will be
livelihood opportunities implement RAP to part of skills and
ensure that gender livelihood training
equality and needs of program.

vulnerable group are
well addressed.
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Project/Activity Impacts Mitigating Measures Target Efficiency
e Employ workers in
consideration to
gender equality.

¢ Include

gender
sensitive  livelihood
and skills training
program in the SDP
with due
consideration to
vulnerable group.

Generation of
employment
opportunities

Close coordination
with the host LGUs
(barangay level)
regarding the hiring of
temporary workers to
ensure that the

workers being
considered are
legitimate residents in
the area. Those

affected by the Project
will be prioritized for
employment.

80% of affected
legitimate residents
will be part of the
manpower.

Rerouting of roads
and blocking of
access roads

Delivery of
construction materials

Influx of commuters
due to additional
construction
workforce

Increase in traffic
volume

Plan for construction
sites/facilities and
access route in
consideration to
health and safety of
local communities.

Schedule transport of

heavy structures
during period when
there are  fewer

vehicles on the road
and posting of

appropriate traffic
signage and
warnings.
Disseminate

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

80% of construction
area are free from
traffic and with ease
of access.

Operation of heavy
equipment around
construction areas

Degradation of public
health

Increase in accident
involving local
communities

Provide safety
officers to monitor the
health and safety of
the local community.
Install fencing of the
construction site,
provision of signage
and posters, and
guarding of the
access point to
ensure that the area
is not accessible to
the public.

80% of construction
area are fenced and
with signages.
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Project/Activity Impacts Mitigating Measures Target Efficiency
e Plan and implement

social development
plan including health
and safety of local
community.
Implement ERP and
Health and Safety
Management Plan.

Clearing of vegetation

Vegetation removal
and loss of habitat

Threat to existence
and/or loss of
important local species

Threat to abundance,
frequency and
distribution of
important species

Prior to any clearing
activity, clearly mark
the ROW to avoid the

unnecessary
clearance of tree
cutting.

Naturally growing
trees requires

planting of 100
seedlings while one
tree that is planted
will require
compensation of 50
seedlings. Whenever
possible, small trees
and saplings shall be
balled-out and
relocated along other
portions that will be
not be included in the
site development.

100% of affected
trees/vegetation in
construction area will
be replaced.

Site preparation, land
clearing, removal of
vegetation

Excavation

Flooding and
inundation by
sediment run off,
siltation, drainage
overflow, clogging

Minimize the removal
of vegetation and
alteration of
topography as much
as possible.

Install soil erosion
control such as
protection of slope
and bank silt traps to
minimize siltation of
waterways as
required.  Structure
that may be
potentially  affected
by erosion is
Tullahan Bridge as it
is situated in a river
crossing. To ensure
foundation will not be
affected by erosion,
its abutments are
located further
beyond the river
cross section, and
are provided with
slope protection
works with sufficient
embedment.

90% of affected trees
will be replaced.

100% compliance to
RA 9003 and RA
6969
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Project/Activity Impacts Mitigating Measures Target Efficiency

Strictly  implement
construction plan,
operating
instructions and solid
waste / soil
management  plan,
which include
minimization of
waste/soil
generation,
segregation, and
proper disposal by
contractor in
accordance to RA
9003.

Regular  inspection
and prompt

maintenance of the
drainage system, all

installed  structures

and facilites and

improve/ enhance

capacity when

possible.
Earthworks including Soil erosion/Loss of e No civil work 90% of soil in
excavation activities topsoil/overburden activities, even | construction area will
and improper handling minimal, should be | be contained and/or
and disposal of carried out outside used as filling

domestic and
hazardous wastes
including disposal of
excavated soil,
leftover concrete by
excavation activities
(Excavated Soil)

the alignment.
Overburden soil must
be contained and/or
used as filling
materials to uneven
surfaces along the
road alignment.

material.

e Generation of
excavated materials

e Devaluation of land
value as a result of
improper solid
waste management

Strictly implement
solid waste
management plan

and proper disposal
by contractor in
accordance with RA
9003.

Conduct IEC
campaign on waste
management to the
communities.

Place excavated
materials on
appropriate dump
sites or spoils area
and with adequate
containment.

100% compliance to
RA 9003

e Strictly implement | 100% compliance to
hazardous waste RA 6969
disposal in
accordance with RA
6969.
@ GAIASQUTH NG
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Earthworks Liquefaction, ground ¢ Monitoring of | 100% compliance to
(excavation, subsidence, etc. excavation is building code and
backfilling, stockpiling) recommended in recommended

order to identify seismic design.

geologic  structures
that may exist on site.

e Establish adequate
foundation depth in
compliance with the
national building
code. Based on
geotechnical
recommendations,
elevated  structures
will be supported on
bored piles with
depths varying
between 15-m and
20-m. These depths
and related
recommendations
shall be  further
validated prior to
construction.

e Comply with the
recommended
seismic design to
minimize the impact
of ground shaking to
the proposed project.
In  view of this,
Seismic acceleration
of 0.5 is adopted
based on the seismic
map from DPWH
LRFD Bridge Seismic
Design Specifications
in accordance with
DPWH Department
Order No. 45, Series
of 2016

e Geotechnical
investigation should
be done to determine
presence of
interbedded soil or
clay in areas where
pier foundation will be
placed.

e Layers with loose
sediments should be
removed and pier
foundations  should
be constructed on
competent soil or rock
layer.

e Ensure that footings
of pier foundations
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Project/Activity Impacts Mitigating Measures Target Efficiency
are built on
competent rock or soil
layers.
e Appropriate
engineering

measures to prevent
loss of soil bearing
capacity that can
induce settlement
should be in place.

e Compacting and
grouting of
foundations  should
be done to minimize
loss of soil strength.

e Provision of
adequate drainage
system within the
project alignment will
minimize the threat
of flooding. The
methodology
adopted for the
drainage/hydrological
design is in full
compliance with the
Design Guidelines,
Criteria and
Standards prepared
by the DPWH
Bureau of Design
(BOD).

e Covering up of any
natural drainage
channels is not
recommended.

e Embankment should
be constructed
around pier footings
to minimize flood

hazard.

e Proper inspection of
all installed and
constructed / ongoing
construction
structures and
facilities.

e Coordinate with the
Philippine Institute of

Volcanology and
Seismology

(PHIVOLCS) during
earthquake and

volcanic events to
adjust  construction
schedule.

e Conduct earthquake
drills for workers.
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Earthworks e Degradation of e Place excavated | 100% compliance to
(excavation, surface water material in temporary RA 9275
backfilling, stockpiling) | e Siltation staging area with
(cont...) provision for silt traps/

siltation pond to avoid
silt draining to
waterways,

degradation of
surface water quality
and clogging of
waterways, if
necessary.

e Spoils area shall be
proposed by the
Contractor to store
wastes from removal
of 46,000 m? existing
pavement and 1,200
m?Z existing island and
other countable items
in the bill of quantities

¢ Installation of
drainage traps. The
estimated dimension
of the drainage trap is
0.7mHx 0.7m W.

e Conduct quarterly
ambient surface
water quality and
effluent monitoring.

Generation of dust e Threat to e Prepare and 5% of the
and noise, vibration, abundance, implement a tree and | construction area will
and illumination frequency and vegetation serve as buffer zone.
pollution. distribution of management plan as
important species part of the | 90% of affected trees
construction plan will be replaced.
considering the

significant impact to
to avian fauna such
as installing buffer
zone, greenbelts in
the periphery.

¢ Plant fruit-bearing
trees and other tree
species that can
provide food resource
for wildlife in the
future, as part of the
compensation of the
trees to be felled.

Earthworks Generation of dust e Minimize vegetation 90% compliance to
removal. RA 8749 and PD 984
Movement of vehicles | Exhaust emissions | ¢ Conduct proper
and equipment from equipment inspection and
preventive
Increase in  Noise maintenance of
Levels heavy  equipment,
machineries and
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Increase in Vibration
Levels

service vehicles to
meet the DENR
Emission Standard.
Control vehicle
movement
maintaining the
speed limit within the
construction site to
<10kph and minimize
vehicle transport by
maximizing the use of
site generated
materials.

Monitor air quality at

identified nearby
sensitive  receptors
regularly and
evaluate

effectiveness of the
air pollution reduction
measures provided.

Movement of vehicles
and equipment

e Generation of dust

e Exhaust emissions
from heavy
equipment,
including
generators

e Increase
Levels

¢ Increase in Vibration
Levels

standby

in Noise

Minimize vegetation
removal.

Conduct proper
inspection and
preventive
maintenance of
heavy equipment,
machineries, and
service vehicles to
meet the DENR
Emission Standard.
Control vehicle
movement
maintaining the
speed limit within the
construction site to
<10kph and minimize
vehicle transport by
maximizing the use of
site generated
materials.

Monitor air quality at
identified nearby
sensitive  receptors
regularly and
evaluate
effectiveness of the
air pollution reduction
measures provided.
Contractors must
also be required to
put tarpaulin covers
on trucks loaded with
construction
materials

Provision of tire baths

100% compliance to
RA 8749
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e Application of permit
to operate for air
pollution source
installation for
covered standby
generator sets

e Use electric or fuel-
efficient equipment,
machineries and
vehicles and
maximize its
operation if possible.

¢ Installation of
pollution control
device

Accidental spills of Degradation of soil | ¢ Proper inspection | 100% compliance to
fuels /lubricants from quality (soil and maintenance of RA 9003 and RA
construction vehicles contamination) machines and 6969
& machineries/ equipment.
hazardous chemicals. e Strictly implement
solid waste
Generation and management plan
improper and proper disposal
handling/disposal of by contractor in
domestic wastes accordance with RA
9003.

¢ Installation and
operation of oil and
water separators,
The approximate
dimensions of such
installation is 0.25m H
x 0.30m W

¢ Installation of bund
walls and oil traps
along fuel tanks and
depots..

Generation and e Strictly implement

improper waste management

handling/disposal of plan and proper

hazardous wastes. disposal by
contractor in
accordance with RA
6969.

e Conduct soil quality
monitoring in case of
any occurrence of
spillage and
contamination.
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Discharge of
wastewater, from
construction sites

Accidental spills of
fuels and lubricants
from construction
vehicles and
machineries, as well
as other hazardous
chemicals like paints
and solvents.

Generation and
improper handling and
disposal of
construction, domestic
and hazardous
wastes.

Degradation of surface
water

e Conduct

quarterly
surface water quality
monitoring.

Install wastewater
treatment, portable
sanitary facilities (20
portalets) at
construction sites.
Wastes from portable
toilets shall be
collected by
registered hauler for
disposal. Once the
toilet has been
emptied, it will be
rinsed a few times to
clean it, refilled with a
suitable disinfectant,
if appropriate, and
returned to its usual
location.

Conduct proper
inspection and
regular maintenance
of construction
machineries,
equipment, vehicles
and wastewater
treatment equipment
and facilities with
appropriate measure
to collect any
leakage. The
wastewater  system
shall be sufficient to
serve at least 1,100
labor workers at site.
Comply with
environmental
permitting
requirements for the
storage, transport,
handling, and
treatment of
hazardous material/
wastes and
contaminated soil in
accordance with RA
6969 and solid waste
/ soil management
plan, which include
minimization of
waste/soil
generation,
segregation, and
proper disposal
including the
temporary storage (5

100% compliance to
RA 9275
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tons kg capacity
based on average
generated per capita
for a construction
duration of 10
months) by contractor
in accordance with
RA 9003.

General construction
activities

Increase risk of
accidents at
construction sites

infectious disease of
workers

Prepare and
implement
occupational Health
and Safety
Management Plan.
Provide safe and
clean water  for
drinking, appropriate
sanitary facilities
such as 20 portable

toilets and waste
bins.

Implement
construction plan
including storage of
equipment and
machinery, and
access route of heavy
vehicle considering

health and safety of
workers.

Provide appropriate
personal protective
equipment (PPE) to
all construction
workers, particularly
to the personnel
working on heights,
heavy and electrical
equipment.

100% safe days

100% of workers will
be required to wear
PPEs

Operation Phase

Employment of locals

Generation of
employment
opportunities

Close coordination
with the host LGUs
(barangay level)
regarding the hiring of
workers to ensure
that the workers
being considered are
legitimate residents in

the area. Those
affected by the
Project will be
prioritized for
employment.

80% of affected
legitimate residents
will be part of the
project as manpower
and/or have livelihood
opportunities.
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Operation of the Influx  of Informal | e Install fencing and 90% of highway
expressway Settlers Families provide guards to | length will be fenced.

(ISFs) prevent the

settlement of ISFs
along the ROW.

Flooding (during rainy | ¢ Conduct proper 90% of operation
season) inspection and | schedule, especially
prompt maintenance | during rainy season,
of the installed will be flood-free.
drainage system, and
improve/ enhance

capacity when
possible.
Generation of dust e Conduct proper | 100% compliance to
inspection and | RA 8749 and PD 984
Exhaust emissions preventive
from equipment maintenance of
heavy equipment,
Increase in  Noise machineries and
Levels service vehicles to
Increase in Vibration meet the DENR
Levels Emission Standard.
e Control vehicle
movement
maintaining the
speed limit.

e Monitor air quality at
identified nearby
sensitive  receptors
regularly and
evaluate
effectiveness of the
air pollution reduction
measures provided.

e During operation, 3m
high noise barriers
will be installed on top
of the parapet at each
side of the elevated
structure along Luzon
Ave., considering that
said  structure is
situated adjacent to
areas with sensitive
receptors such as
school, hospital,
residential area. This
will be made up of
acrylic  panel/sheet
that shall meet the
performance
requirements  when
tested in accordance
with the associated
ASTM method
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Operation of
expressway (cont...)

Degradation of public
health

in accident
local

Increase
involving
communities

e Provide safety
officers to monitor the
health and safety of
the local community.

¢ Install fencing of the
project site, provision
of signage and
posters, and guarding
of the access point to
ensure that the area
is not accessible to
the public.

e Plan and implement
social development
plan including health
and safety of local
community.

e Implement
Emergency
Response Plan and
Health and Safety
Management Plan.

90% of highway
length will be fenced
and with signages
installed.

Increase risk of | e« Prepare and 100% safe days
accidents implement

Occupational Health
Infectious disease of and Safety
employees Management Plan.

e Provide safe and

clean  water for

drinking, appropriate

sanitary facilities

such as portable

toilets and waste

bins.
Increase in traffic | ¢ Prepare and 90% of highway
volume implement Traffic length will be free

Management Plan.
e Create a committee
that will ensure ease

from heavy traffic.

of circulation and

implement  loading

and unloading areas.
Generation and Devaluation of land | e Strictly implement | 100% compliance to
improper handling and | value as a result of solid waste RA 9003 and RA
disposal of domestic improper solid waste management plan 6969
and hazardous management and proper disposal
wastes by contractor in

accordance with RA

9003, hazardous

waste disposal in

accordance with RA

6969.
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Discharge of Degradation of water | ¢ Comply with | 100% compliance to
wastewater quality environmental RA 9003 and RA

permitting 6969
Accidental spills of requirements for the
fuels and lubricants storage,  transport,
handling, and
Generation and treatment and
improper handling and disposal of hazardous
disposal of domestic material/ wastes in
and hazardous accordance with RA
wastes 69609.
e Conduct proper
inspection and

prompt maintenance
of  the installed
wastewater treatment
facilities to serve
workers at site.

e Compliance to RA | 100% compliance to
9275 including but not RA 9275
limited to securing of
discharge permit.

e Conduct of regular
water quality
monitoring.
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Key
Environmental
Aspects per
Project Phase

Potential Impacts per
Environmental
Sector

PRE-CONSTRUCTION PHASE

Parameter to be
Monitored

Method

Table ES10. Proposed Environmental Monitoring
Sampling & Measurement Plan

Frequency

Location

Lead Person

Annual

Estimated

Cost

Plan (EMoP

EQPL Range

Action

EQPL Management Scheme
Management Measure

Limit

Alert

Action

Clearing of Vegetation removal e Number of Inventory Monthly Project NLEX Part of pre- Post-ECC Agreement between NLEX Corp, Obtain tree-cutting/ balling permit prior to removal of any
existing trees cut/ ROW Corp. construction Contractor and DENR-EMB trees
vegetation transferred Contractor | cost
along the ROW e Number of
trees replaced
Land Displacement of e Compensation Consultation Monthly Affected Department | Included in Not applicable Not Not applicable | Complaints Resolve 100%
acquisition residents and few for the meetings until full barangays of Public the applicable complaints compensation
commercial affected land, Survey with acquisition Works and | RAP cost prior to
establishments along structures and affected families | ° ROW Highways displacement by
the ROW improvements (DPWH) DPWH/NHA
Involuntary Improvement of living | ¢ Resettlement Consultation Monthly Affected DPWH Included in Not applicable Not Not applicable | Complaints Resolve 100%
resettlement for | conditions due to of affected meetings until full ISF | barangays National the applicable complaints resettlement by
affected resettlement/relocation persons Survey with relocation Housing RAP cost DPWH/NHA
families affected families Authority
/individuals (NHA)
Local Inter-
agency
Committee
(LIAC)
e Livelihood Consultation Quarterly Affected National Included in Not applicable Not Not applicable | Complaints Resolve Livelihood
programs meetings until end of | barangays Housing the applicable complaints trainings
Survey with livelihood Authority RAP cost
. restoration
e Number of affected families program (NHA)
participants Livelihood Local Govt.
trainings/seminars Units
(LGUs)
Completion of Social acceptance and | e« Number of Consultation As needed Affected NHA Part of pre- Not applicable Not Not applicable | Not applicable Not applicable Not applicable
required support for the project participants meetings barangays LGUs construction applicable
MOASs, e MOAS, cost
endorsements permits,
and clearances endorsements
and
clearances
CONSTRUCTION PHASE
LAND
Earthworks Generation of e Volume Ocular inspection | Daily visual | Construction NLEX Included in Post Environmental Compliance Certificate Post ECC Agreement between NLEX Corp, Contractor
including excavated materials « Disposal Regular reporting | inspection area Corp the (ECC) Agreement between NLEX Corp., and DENR-EMB
excavation method Contractor | construction Contractor and Department of Environment and
activities ,r\gcp))rc:'rt]ihlg cost Natural Resources- Environmental Management
and Bureau (DENR-EMB)
meeting
Construction Generation of solid e Volume Ocular inspection | Daily visual | Areas of NLEX Included in Foul odor from | Sighting of Spread of Review of Pest eradication | Domestic wastes
activities waste ¢ Disposal Regular reporting inspection construction, Corp. the waste pest such disease to housekeeping Immediate should be
method temporary Contractor | construction disposal site asrats and | surrounding practices when | clean-up of the | contained.
Monthly facilities and cost roaches areas pests are temporary Whenever
reporting disposal site .
and present at the storage site and | necessary,
meeting holding areas disposal compost pit
accumulated should be covered
wastes

||||||||||||
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Key

Sampling & Measurement Plan

EQPL Management Scheme

: Potential Impacts per Annual
Environmental . Parameter to be ; EQPL Range Management Measure
Aspects per Environmental Monitored Method Frequency Location Lead Person Estimated . — :
. Sector Cost Action Limit Alert Action
Project Phase
Use of
environmentally
friendly materials
Operation and | Generation and ¢ Quantity e Ocular inspection | Daily visual | Areas of | ¢ NLEX Included in Incident of spillage Continuous collection, treatment and disposal by DENR-
maintenance of | accidental spills of e Occurrence of |e Regular reporting | inspection | construction, Corp. the accredited hazwaste treater
construction hazardous wastes accidental temporary e Contractor | construction
equipment, spills Monthly facilities cost
o reporting
machineries ¢ Condition of and
and vehicle equipment meeting
and
machinery
Clearing of Soil erosion o Rate of e Ocularinspection | Daily visual | Construction | ¢ NLEX Included in Presence of Presence of | Occurrence of Construction of | Implementation | Installation of
vegetation erosion  Regular reporting | inspection area Corp. the several gullying severe erosion, | drainage canal | of slope gabions and
e Contractor | construction erosion along | along soil creep and to divert storm stabilization engineering
mggtr?ilr?g cost cleared areas | cleared landslide run-off techniques techniques to
and areas control severe
meeting erosion
Loss of flora e Inventory Frequency count, One-time Construction | ¢ NLEX Included in Post ECC Agreement between NLEX Corp., Post ECC Agreement between NLEX Corp, Contractor
diameter at breast inventory area Corp. the Contractor and DENR-EMB and DENR-EMB
height (dbh) e Contractor | construction
measurement cost
WATER
Increase Flooding (during rainy | ¢ Occurrence of |e Ocular inspection | Daily during | Construction | ¢ NLEX Included in Flooding Flooding Flooding Identification of | Temporarily halt | Stop construction
demand onthe | season) flooding  Regular reporting | rainy area Corp. the occurrence occurrence | occurrence at areas prone to | construction and resume only
Drainage e Time for season e Contractor | construction onceina at least least once a frequent when corrective
floodwater to cost month twice a week flooding Clearing of measures were in
recede month drainage place
Floodwater Floodwater obstruction
recede in an Floodwater | recede in more
hour recede in than two hours
less than
two hours
Excavation, Increase in suspended | e Dissolved ¢ Grab sampling Quarterly Surface e NLEX Included in e TSS:70 e TSS:75 | ClassC: Identification of | Establishment of | Establishment of
piling sediments in receiving Oxygen (DO) and laboratory water Corp. the e pH:6-9.5 areas prone to | silt pond and additional silt
work water e Total analysis established | | contractor | Environmental e TSS: 80 run-off checkdams pond, silt fences
Suspended zgggggg e MMT Monitoring downstream of and diversion
Solids (TSS) e Third party Fund (EMF) the quarry area canals
e pH firm
o Turbidity
Wastewater Degradation of e Color e Grab sampling Quarterly Surface e NLEX Included in e TSS:70 e TSS:75 | ClassC: Identification of | Establishment of | Establishment of
generation Surface e TSS and laboratory water Corp. the EMF e Temp:2°C | e Temp: e TSS:80 areas prone to | silt pond and additional silt
I ; Water Quality o pH analysis estab:!shed e Contractor change 25°C e pH:6-95 run-off and checkdams pond, silt fences
:;L;?(sand o e Temperature zg?gr:gg e MMT e Color: 140 change e Temp: 3°C erosion downstream of and diversion
from ¢ DO e Third party e BODS5: 2 e Color: change construction canals
construction « Biological firm e Fecal 145 Color: 150 | Installation of | area
equipment Oxygen Coliform: e BOD5: |e BODS5:3 oil & water
Demand 300 25 o Fecal separator
(BODS5) e 0&G: 4 e Fecal Coliform:400
e Oil and Coliform: | ¢ O&G: 5
grease 350
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Key

Sampling & Measurement Plan

EQPL Management Scheme

: Potential Impacts per Annual
Environmental . Parameter to be ; EQPL Range Management Measure
Aspects per Environmental Monitored Method Frequency Location Lead Person Estimated : _ :
. Sector Cost Action Limit Alert Action
Project Phase
o 0O&G:
4.5
Quiality of effluent e pH e Grab sampling Quarterly Discharge e NLEX Included in e Temp:2°C | e« Temp: Class C: Installation of Temporarily halt | Stop construction
discharge o Temperature and laboratory point Corp. the EMF change 25°C e pH:6-9.5 oil & water construction and resume only
e DO analysis e Contractor e Color: 140 change e Temp: 3°C separator and do when corrective
e BOD5 e MMT e BODS5: 2 e Color: change corrective measures were in
e Fecal Coliform e Third party e Fecal 145 e Color: 150 Identification of | measures place
e Total Coliform firm Coliform: e BODS: e BOD5: 3 possible
¢ Oil and 300 25 e Fecal causes
grease e 0&G: 4 e Fecal Coliform:400
Coliform: | ¢ 0&G: 5
350
o 0O&G:
45
AIR
Construction Degradation of Air e Total e TSP, PM1o: High Quarterly Established | e NLEX Included in e SO« 145 e SOx 163 | DENR Identification of | e Temporarily e Stop
works; Quality; Suspended Volume; monitoring Corp. the EMF Hg/Ncm pg/Ncm | Standard Limit | possible source halt construction
Movement of | Generation of dust; Particulates Gravimetric stations |, contractor e NOx e NOx as stipulated in | of pollutant construction and resume
‘égﬁ'i;';zrﬁ‘t”d E;‘Ef‘”“ emissions (TSP) method o Ve e MMT 120pg/Nem | 136 the IRR of and do only when
equipment o Particulate e PMzs: e-sampler, sites e Third party e TSP: 185 pg/Nem | Clean Air Act corrective corrective
Matter (PMuo) gravimetric firm Hg/Ncm e TSP: measures measures were
e PMzs e SO2, NO2, CO, e PMuo: 120 208 * SOx 180 in place
e SOz Os: grab Hg/Nem ug/Nem Hg/Ncm e Conduct of
e NO2 sampling; e PMio: e NOx: 150 maintenance | ¢ Replace
e CO absorbing solution 136 Hg/Necm of equipment that
e O3 pg/Ncm | o TSP: 230 equipment/ emits high
Hg/Ncm machinery concentration
e PMao: 150 identified as of pollutants or
pg/Nem the source of use better fuel
pollution
e Increase
e Increase frequency of
frequency of water spraying
water
spraying
Earthmoving, Increase in Noise e Noise Level e Direct Quarterly Established e NLEX Included in e 3dBless e 2dB e 1dBless o Identification | ¢ Maintenance, | ¢ Change of
Operation of Levels reading/Sound monitoring Corp. the EMF than limit less than than limit of possible adjustment equipment or
equipment level Meter stations e Contractor limit source of or noise
and machinery Including . L
sensitive e MMT noise replacement minimization
receptors e Third party e Issuance of of mufflers device
firm ear plugs and
installation of | e Limit
noise operations
reduction during daytime
apparatus hours
Increase in Vibration e Vibration e Vibrometer Monthly Established | ¢ NLEX Included in Post ECC Agreement between NLEX Corp., Post ECC Agreement between NLEX Corp., Contractor
Levels Level monitoring Corp. the EMF Contractor and DENR-EMB and DENR-EMB
stat|oqs e Contractor
Including
sensitive * MMT
receptors e Third party
firm
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Sampling & Measurement Plan

EQPL Management Scheme

: Potential Impacts per Annual
Environmental Envi o Parameter to be Lead Person Estimated EQPL Range Management Measure
Aspects per Avironmen Monitored Method Frequency Location . . :
. Sector Cost Action Limit Alert Action
Project Phase
PEOPLE
Vehicle access | Threat to Health and e Number of e Survey Regular Affected e NLEX Part of Post ECC Agreement between NLEX Corp., Post ECC Agreement between NLEX Corp., Contractor
around safety of the accidents occurrence of monitoring, | barangay Corp. construction Contractor and DENR-EMB and DENR-EMB
construction community involving accidents with in case of o Contractor | cost
areas - accidents,
communities affected report
¢ Degradation communities immediately
of livelihood
Construction Occupational health Working e BWC- Quarterly Project site e NLEX Part of Post ECC Agreement between NLEX Corp, Post ECC Agreement between NLEX Corp, Contractor
activities Environment OSHC/NIOSH Corp. construction | Contractor and DENR-EMB and DENR-EMB
(l\\/l;/eéﬁ/lu)rement method e Contractor | cost
Infectious e Survey trend of Monthly Project site e NLEX Part of Post ECC Agreement between NLEX Corp, Post ECC Agreement between NLEX Corp, Contractor
disease epidemic disease | throughout Corp. construction | Contractor and DENR-EMB and DENR-EMB
. construction e Contractor | cost
Degradation of e Health Check-up phase
health condition of workers
of workers
Number of e Occurrence of Weekly, Project site e NLEX Part of Post ECC Agreement between NLEX Corp, Post ECC Agreement between NLEX Corp, Contractor
Accident accidents related | In case of Corp. construction Contractor and DENR-EMB and DENR-EMB
to construction accidents, e Contractor | cost
work immediately
e Documentation
Employment of Number of locals | Survey status of Quarterly Project site e NLEX Part of Post ECC Agreement between NLEX Corp, Post ECC Agreement between NLEX Corp, Contractor
locals hired including employment Corp. construction Contractor and DENR-EMB and DENR-EMB
affected families, e Contractor | cost
ISFs, women
Resettlement, Degradation of SDP Interview with Quarterly Affected e NLEX Part of RAP Post ECC Agreement between NLEX Corp, Post ECC Agreement between NLEX Corp, Contractor
construction employment implementation | residents of affected barangay Corp. Contractor and DENR-EMB and DENR-EMB
activities Record barangay, e Contractor
IEC _ relocatees Barang_ay of
Implementation relocation
Record sites
Participants list
Access roads Increase in traffic Traffic Survey traffic Weekly Main e NLEX Part of Post ECC Agreement between NLEX Corp, Post ECC Agreement between NLEX Corp, Contractor
volume congestion volume monitoring | intersection Corp. construction Contractor and DENR-EMB and DENR-EMB
Increase of _ Actual traffic of near e Contractor | cost
construction Traffic volume observation and trafflq_ construction
vehicles . condition area
documentation
OPERATION PHASE
WATER
Increase Flooding (during rainy | ¢ Occurrence of |e Ocular inspection | Daily during | Construction | ¢ NLEX Included in Flooding Flooding Flooding Identification of | Clearing of Drainage subject
demand onthe | season) flooding o Regular reporting rainy area Corp. the occurrence occurrence | occurrence at areas prone to | drainage to renovation
Drainage o Time for season e Contractor | construction onceina at least least once a frequent obstruction
floodwater to cost month twice a week flooding
recede month
Floodwater Floodwater
recede in an Floodwater | recede in more
hour recede in than two hours
. less than .
two hours
[ ]
Wastewater Degradation of e Color e Grab sampling Quarterly Surface e NLEX Included in e Temp:2°C | e Temp: Class C: Installation of Implementation | Implementation of
generation Surface e TSS and laboratory water Corp. the EMF change 2.5°C e pH:6-9.5 oil & water of corrective corrective
Water Quality o pH analysis established | | coniractor e Color: 140 change |e Temp:3°C | separator measures measures
e Temperature Zgﬂgggg o MMT e BODS5: 2 change including including
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EQPL Management Scheme

: Potential Impacts per Annual
Environmental . Parameter to be ; EQPL Range Management Measure
Aspects per Environmental Monitored Method Frequency Location Lead Person Estimated . — :
. Sector Cost Action Limit Alert Action
Project Phase
e DO e Third party e Fecal e Color: e Color: 150 Identification of | maintenance of | maintenance of
e BODs firm Coliform: 145 e BODS5: 3 possible wastewater wastewater
e Fecal Coliform 300 e BODS: e Fecal causes treatment plant treatment plant
e Total Coliform o 0&G: 4 25 Coliform:
o Nitrate e Fecal 400
e Phosphate Coliform: | O&G: 5
e Oil and 350
grease o O&G:
e Surfactants 4.5
AIR
Expressway Degradation of Air e TSP e TSP, PMio: High Quarterly Established | e NLEX Included in e SOy 1445 | e SOx DENR Identification of | e« Conduct of e Replace
operation Quality; e PMo Volume; monitoring Corp. the EMF Hg/Ncm 162.5 Standard Limit | possible source maintenance equipment that
Generation of dust; . PMas Gravimetric stations e Contractor e NOx 120.5 ug/Ncm | as stipulated in | of pollutant of emits high
Exhaust emissions near active . )
from vehicles e SOz method construction | © MMT ug/Nem e NOx the IRR of equipment/ concentration
e NO2 e PMzs: e-sampler, sites e Third party e TSP:184.5 135.5 Clean Air Act machinery of pollutants or
e CO gravimetric firm pg/Nem ug/Ncm identified as use better fuel
e O3 e SOz, NO2, CO, PMaio: 120.5 e TSP: e SOx 180 the source of | e Increase
Os: grab pg/Nem 207.5 pg/Ncm pollution frequency of
sampling; pg/Necm | o NOx: 150 e Increase water spraying
absorbing PMio: 135.5 Hg/Nem frequency of
solution Hg/Nem e TSP: 230 water
pg/Nem spraying
PMio: 150
pHg/Ncm
Increase in Noise o Noise Level e Direct Quarterly Established | ¢ NLEX Included in e 3dBless e 2dB e 1dBless e Identification | ¢ Maintenance, | ¢ Change of
Levels reading/Sound monitoring Corp. the EMF than limit less than than limit of possible adjustment equipment or
level Meter Isrtliltll,lodr;z e Contractor limit source of or noise
sensitivg e MMT noise replacement mm?mlzatmn
receptors e Third party of mufflers device
firm and
installation of | e Limit
noise operations
reduction during daytime
apparatus hours
Increase in Vibration e Vibration e Vibrometer Monthly Established | ¢ NLEX Included in Post ECC Agreement between NLEX Corp, Post ECC Agreement between NLEX Corp, Contractor
Levels Level monitoring Corp. the EMF Contractor and DENR-EMB and DENR-EMB
statlons e Contractor
Including
sensitive * MMT
receptors e Third party
firm
PEOPLE
Operation of Health and safety e Increase in ¢ Monitoring and Regularly Project site e NLEX Included in Post ECC Agreement between NLEX Corp, Post ECC Agreement between NLEX Corp, Contractor
expressway issues of the accident documentation Corp. the operation | Contractor and DENR-EMB and DENR-EMB
community involving and
communities maintenance
e Degradation cost
of livelihood of
local
communities
Traffic Increase in traffic e Traffic ¢ Monitoring and Regularly Project site e NLEX Included in Post ECC Agreement between NLEX Corp, Post ECC Agreement between NLEX Corp, Contractor
management volume congestion management Corp. the operation | Contractor and DENR-EMB and DENR-EMB
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Phase/Environmental

Aspect & Component
Affected

PRE-CONSTRUCTION PHASE

Table ES11. Residual impacts of the

Residual Impact

proposed

Nature of Impact
(Adverse, Beneficial,
or Negligible)

project

Significance (Minor,
Moderate, Major)

Employment of locals

economic activity

Terrestrial Ecology (Flora) Vegetation removal Negligible -
Clearing of existing
vegetation along the ROW
Land-use and classification | Transport-oriented Beneficial Major
Land acquisition development due to
future land use
People Improvement of living Beneficial Major
Involuntary resettlement for conditions due to
affected families/individuals resettlement/relocation
CONSTRUCTION PHASE
Land Value Waste generation Adverse Moderate
Generation and improper
handling and disposal of
excavated soil, leftover
concrete by excavation
activities (Excavated Soil)
Geology/Geomorphology Occurrence of natural Adverse Major
Earthworks, (excavation, hazards
backfilling, stockpiling)
and natural hazards
Pedology Soil erosion/Loss of Adverse Minor
Clearing and removal of topsoil/overburden
vegetation, stripping of soil
cover, excavation of
underlying rock, grading or
construction of
embankments.
Pedology Degradation of soil Adverse Minor
Accidental spills of fuels quality
/lubricants from construction
vehicles & machineries/
hazardous chemicals.
Terrestrial Ecology (Flora) Planting of trees for Beneficial Minor
Clearing of existing every tree cut
vegetation along the ROW
Terrestrial Ecology (Fauna) | Threat to abundance, Adverse Minor
Generation of dust and noise, | frequency and
vibration, and illumination distribution of important
pollution species
Hydrology Flooding Adverse Minor to Major
Construction activities
Water Quality Degradation of surface Adverse Minor to Major
Construction activities water
Siltation
Climate change Emissions from Adverse Minor
Construction works construction activities
Meteorology/climatology Disruption and delay in Adverse Moderate to Major
Climate Risk construction activities
due to increased rainfall
and flooding
Air quality Generation of dust Adverse Minor to Moderate
Construction works Increased noise and
vibration
Gender and children Livelihood opportunities, Beneficial Moderate to Major
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Project

Phase/Environmental Nature of Impact

Significance (Minor,

Aspect & Component ez ozl i peret (Adverse, Bepeﬁmal, Moderate, Major)
Affected or Negligible)
In-migration Increased number of Adverse Major
Clearing of the proposed illegal settlers along the
project area constructed ROW
Resettlement
Traffic Delays in travels due to Adverse Minor to Major
Construction activities additional traffic volume
including delivery of
construction materials, re- Safety issues associated
routing, and road blocking with movement of heavy
equipment
Occupational Health Occurrence of accidents Adverse Minor to Major
Construction works and infectious diseases
OPERATION PHASE
Land Value Waste generation Negligible -

Generation and improper
handling and disposal of
excavated soil, leftover
concrete by excavation
activities (Excavated Soil)

Hydrology Flooding Negligible -
Operation of the expressway

Water Quality Degradation of surface Negligible -
Discharge of wastewater water

Accidental spills of fuels and

lubricants

Air Quality Generation of dust Adverse Minor to Moderate

Operation of the expressway Exhaust emissions from
vehicle plying the

expressway
Increased noise and
vibration
Local economy Livelihood opportunities, Beneficial Moderate to Major
Employment of locals economic activity

3.4 Summary of Risks and Uncertainties

The operation of the proposed project is not expected to present significant risk to land, air,
and water components. While some were identified during the construction phase, these are
temporary in nature. The proponent and its contractor will implement the environmental
management and monitoring plans to mitigate the foreseen negative impacts while enhance
the positive impacts.

The identified nearest active fault, the Western Valley Fault, to the western endpoint of the
project site (end of existing NLEX/Mindanao Avenue Segment) is 7.5 kilometers while the
distance is 1.1 kilometers to the eastern endpoint (along Katipunan Avenue, near UP Town
Center). PHIVOLCS earthquake hazard assessment states that the proposed project is
approximately one (1) kilometer west of the West Valley Fault. Despite the proximity to an
identified fault, the risk associated to the proposed project will be taken into consideration
through engineering interventions. Identified geologic hazards such as subsidence,
liquefaction, landslides, and mud/debris flow are not expected or will be minimal should it
occur.
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Vegetation in the project site consists mostly of species typical in urban habitat. Most of which
are planted for ornamental purposes or as fruiting tree. There were no endangered,
threatened, or vulnerable fauna species observed in the project area although there were
records of three (3) endemic wildlife species Pygmy Woodpecker (Picoides maculatus) and
Philippine Pied Fantail (Rhipidura nigritorquis). A migratory species was also observed, the
Brown Shrike (Lanius cristatus). The birds observed are disturbance tolerant species such as
sparrows and swiftlets thus impact of the project on wildlife is insignificant.

The proposed project site, particularly sections of Tullahan River in Valenzuela and Quezon
City, is prone to flooding. Flood at the baseline conditions are confined in the main rivers and
tributaries. The modeling predicts that in the vicinity of the existing and proposed NLEX
Segment 8.2 road networks, there are areas that are moderately prone to overland floods for
both simulations of baseline and year 2050 flood scenario. The most critical portion of the
NLEX Segment 8.2 is at the area crossing the Tullahan River in terms of flooding. In areas of
interchanges and on-ramps where natural topography may be altered due to the project,
application of appropriate engineering interventions (storm drains, culvert, etc), and potential
impacts on existing flooding situations in the area are expected to be minimal.

Air emissions are expected but will be minimal. Impacts due to climate change will be mitigated
by implementing a climate change adaptation and disaster risk management plan. Indirectly,
the project will generate greenhouse gas with the use of electricity and the number of vehicles
used in the construction and plying the road during operations. Currently, NLEX is
implementing a greening program that aims to reduce pollution and GHG emissions in the
existing projects. One mitigation measure implemented is the inclusion of trees and other
vegetation existing in the project site in the design of the expressway. This reduces the
possible emissions due to vegetation clearing.

The major concern of the proposed project is the acquisition of road right-of-way (RROW) that
will result to dislocation of affected persons/ families, loss of livelihood, structures and
properties, and threat or uncertainty of resulting economic well-being. The acquisition,
however, rests on DPWH. The Resettlement Action Plan (RAP) that will be used by the DPWH
is currently being drafted and the construction of resettlement area is also being planned. The
RAP contains the eligibility criteria for Project Affected Persons (PAPs) and modes of
compensation that will be offered. It also indicates the participation and consultation process,
as well as the grievance redress mechanisms, to ensure that the PAPs are compensated and
their living conditions are not significantly affected by the proposed project.

GAIA SOUTH INC. ES-63
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1 PROJECT DESCRIPTION

This Environmental Impact Statement (EIS) was prepared in compliance with the
requirements of the Environmental Management Bureau (EMB) for the Environmental
Compliance Certificate (ECC) application of North Luzon Expressway (NLEX) Corporation for
the proposed NLEX-C5 (Segment 8.2) North Link Project. This chapter presents the pertinent
information of the proposed project including the location, components, process/technology,
size, and requirements.

1.1 PROJECT LOCATION AND AREA
1.1.1 Background

The Build! Build! Build! Program is the administration’s comprehensive infrastructure
development program launched in April 2017 under the ten-point Socio-Economic Agenda
that outlines the reforms of the government with the goal of economic growth, job creation,
and improvement in the lives of the Filipinos. One of the outlined reforms is the acceleration
of annual infrastructure spending with public-private partnership playing a key role. The
program identified 70 infrastructure flagship projects, 19 of which are located in Mega Manila.

The proposed NLEX-C5 (Segment 8.2) North Link Project (“Segment 8.2”) forms part of
the C5 Northern Arc portion of the Manila North Tollways Project (MNTP) Phase 2, which will
link Carlos P. Garcia Avenue to Segment 8.1 at Mindanao Avenue (Figure 1.1). Phase 2 is
composed of the development of two (2) road sections: Section 1 from Barangay Ugong,
Valenzuela City, passing through Barangay Bagbag to Luzon Avenue and Section 2 from
Luzon Avenue to C.P. Garcia Avenue. The affected portions were grouped into Sections 1
and 2. Section 1 already has Detailed Engineering Design, inclusion to the Local Inter-Agency
Committee (LIAC), pre-Resettlement Action Plan (RAP), and timeline of social preparation
activities. Section 2, on the other hand, already has a conceptual engineering design.

The project will use a portion of the existing Republic Avenue alignment Right-of-Way (ROW)
and the Luzon Avenue within the ROW of the Metro Manila Waterworks and Sewerage System
(MWSS) ROW. When completed, the expressway will connect the North Luzon Expressway
(NLEX) to Eastern Metro Manila.

1.1.2 Location

Segment 8.2 is part of the High Standard Highways Metro Manila Masterplan. The proposed
project is vital in decongesting Metro Manila by providing vehicles an alternative route towards
C5. Segment 8.2 is intended to link C.P. Garcia Avenue in Diliman, Quezon City to Segment
8.1 at Mindanao Avenue in Novaliches, Quezon City. The 11.5 km highway will pass through
11 barangays. Ten of these barangays are located in Quezon City: West Fairview, Holy Spirit,
Matandang Balara, Culiat, Sauyo, Talipapa, Bagbag, Pasong Tamo, UP Campus, and Pansol.
The remaining barangay, Brgy. Ugong, is in Valenzuela City. Figure 1.2 shows the location
map of the proposed project. The geographical coordinates of the project are shown in Table
1.1.

GAIA SOUTH INC. C11
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Table 1.1. Geographical coordinates of the project

Latitude Longitude
0+000 14°41'36.57"N 121° 0'47.58"E
0+100 14°41'37.00"N 121° 0'50.94"E
0+200 14°41'36.97"N 121° 0'54.27"E
0+300 14°41'36.91"N 121° 0'57.61"E
0+400 14°41'36.84"N 121° 1'0.95"E
0+500 14°41'36.77"'N 121° 1'4.30"E
0+600 14°41'36.70"N 121° 1'7.64"E
0+700 14°41'36.63"N 121°1'10.98"E
0+800 14°41'36.57"N 121°1'14.32"E
0+900 14°41'36.56"N 121° 1'17.66"E
1+000 14°41'36.15"N 121° 1'21.01"E
1+100 14°41'36.14"N 121° 1'24.37"E
1+200 14°41'36.54"N 121°1'27.70"E
1+300 14°41'36.54"N 121° 1'31.04"E
1+400 14°41'36.60"N 121° 1'34.38"E
1+500 14°41'36.76"N 121° 1'37.71"E
1+600 14°41'36.94"N 121° 1'41.05"E
1+700 14°41'37.05"N 121° 1'44.40"E
1+800 14°41'37.06"N 121° 1'47.74"E
1+900 14°41'37.06"N 121° 1'51.09"E
2+000 14°41'37.06"N 121° 1'54.42"E
2+100 14°41'37.06"N 121° 1'57.77"E
2+200 14°41'37.06"N 121° 2'1.10"E
2+300 14°41'37.06"N 121° 2'4.45"E
2+400 14°41'37.06"N 121° 2'7.79"E
2+500 14°41'37.06"N 121° 2'11.13"E
2+600 14°41'36.66"N 121° 2'14.48"E
2+700 14°41'37.06"N 121° 2'17.82"E
2+800 14°41'37.06"N 121° 2'21.16"E
2+900 14°41'37.06"N 121° 2'24.50"E
3+000 14°41'37.06"N 121° 2'27.85"E
3+100 14°41'37.06"N 121° 2'31.20"E
3+200 14°41'36.65"N 121° 2'34.53"E
3+300 14°41'37.06"N 121° 2'37.87"E
3+400 14°41'37.06"N 121° 2'41.22"E
3+500 14°41'37.05"N 121° 2'44.56"E
3+600 14°41'37.05"N 121° 2'47.90"E
3+700 14°41'37.05"N 121° 2'51.25"E
3+800 14°41'37.05"N 121° 2'54.59"E
3+900 14°41'37.05"N 121° 2'57.93"E
4+000 14°41'37.05"N 121° 3'1.27"E
4+100 14°41'37.05"N 121° 3'4.63"E
4+200 14°41'37.05"N 121° 3'7.96"E
4+300 14°41'37.05"N 121° 3'11.30"E
4+400 14°41'37.05"N 121° 3'14.64"E
4+500 14°41'36.64"N 121° 3'17.99"E
4+600 14°41'37.05"N 121° 3'21.33"E
4+700 14°41'37.05"N 121° 3'24.67"E
4+800 14°41'37.04"N 121° 3'28.01"E
4+900 14°41'37.04"N 121° 3'31.36"E
5+000 14°41'37.04"N 121° 3'34.70"E
5+100 14°41'37.04"N 121° 3'38.05"E
5+200 14°41'37.04"N 121° 3'41.39"E
5+300 14°41'37.04"N 121° 3'44.73"E
5+400 14°41'37.04"N 121° 3'48.07"E
5+500 14°41'37.04"N 121° 3'51.41"E
5+600 14°41'36.63"N 121° 3'54.76"E
5+700 14°41'37.03"N 121° 3'58.10"E
5+800 14°41'36.77"'N 121° 4'1.46"E
5+900 14°41'35.78"N 121° 4'4.67"E
6+000 14°41'33.98"N 121° 4'7.50"E
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Point Latitude Longitude

6+100 14°41'31.50"N 121° 4'9.72"E
6+200 14°41'28.56"N 121° 4'11.21"E
6+300 14°41'25.33"N 121° 4'11.83"E
6+400 14°41'22.07"N 121° 4'11.91"E
6+500 14°41'18.81"N 121° 4'11.87"E
6+600 14°41'15.56"N 121° 4'11.73"E
6+700 14°41'12.31"N 121° 4'11.52"E
6+800 14°41'9.06"N 121° 4'11.29"E
6+900 14°41'5.82"N 121° 4'11.07"E
7+000 14°41'2.57"N 121° 4'10.85"E
7+100 14°40'59.32"N 121° 4'10.62"E
7+200 14°40'56.08"N 121° 4'10.40"E
7+300 14°40'52.83"N 121° 4'10.18"E
7+400 14°40'49.59"N 121° 4'9.95"E
7+500 14°40'46.34"N 121° 4'9.73"E
7+600 14°40'43.09"N 121° 4'9.51"E
7+700 14°40'39.85"N 121° 4'9.28"E
7+800 14°40'36.60"N 121° 4'9.06"E
7+900 14°40'33.35"N 121° 4'8.83"E
8+000 14°40'30.11"N 121° 4'8.61"E
8+100 14°40'26.85"N 121° 4'8.39"E
8+200 14°40'23.62"N 121° 4'7.86"E
8+300 14°40'20.49"N 121° 4'6.96"E
8+400 14°40'17.31"N 121° 4'6.41"E
8+500 14°40'14.08"N 121° 4'6.38"E
8+600 14°40'10.83"N 121° 4'6.57"E
8+700 14°40'7.58"N 121° 4'6.76"E

1.1.3 Impact Area

The direct impact area (DIA) will cover the ROW of the project and the additional 100m both
sides based on noise impact during the operation. Indirect impact area (ll1A) will be the host
barangays that are considered as project beneficiaries for employment, livelihood, relocation,
taxes, and other benefits from the decongestion of the roads. As presented above, the
identified barangays based on the alignment include the 10 barangays located in Quezon City:
West Fairview, Holy Spirit, Matandang Balara, Culiat, Sauyo, Talipapa, Bagbag, Pasong
Tamo, UP Campus, and Pansol, and Brgy. Ugong in Valenzuela City. Figure 1.3 shows the
identified impacts areas of the project.

@ GAIA SOUTH INC.
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Figure 1.2. Location map of the proposed NLEX-C5 (Segment 8.2) North Link Project.
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1.2 PROJECT RATIONALE

According to the 2014 report of Japan International Cooperation Agency (JICA) and National
Economic Development Authority (NEDA), the traffic demand is at 12.8 million vehicle trips in
Metro Manila. On the average, 367,728 vehicles traverse EDSA, Metro Manila’s most
congested road. The daily commute time takes 90 to 150 minutes. The current traffic volume
has already exceeded the capacity of most urban roads. The traffic congestion in Metro Manila
has economic consequences. In the same report, it is estimated that the Philippines is losing
PhP2.4 billion in 2014, which is more than 10% of the country’s gross domestic product (GDP),
PhP3.5 billion a day in 2017 and expected to become PhP5.4 billion a day by 2035 given the
current situation of roads and infrastructures.

The rapid increase in motor vehicles is the identified root cause. At the same time, very few
infrastructures were built. Infrastructure is crucial to improve transport networks and ease
traffic congestion in the Philippines, especially in Metro Manila. The Master Plan on the High
Standard Highway Network Development in the Philippines (HSH) suggests that building more
and wider roads can solve urban congestion. The construction of the 11.5km Segment 8.2,
which is part of the HSH, is expected to reduce traffic congestion in Metro Manila as it is
expected to provide a more direct link between NLEX and Eastern Metro Manila.

Travel efficiency and economic development are the expected results of the implementation
of Segment 8.2. Availability of alternative access to NLEX through less congested and more
direct routes for motorists is one of the primary targets. The improvements in vehicular
efficiency and ease of transport will accelerate economic development in Northern and Central
Luzon as access to and from the region and Metro Manila improves. As economic activities
increase along with the reduction of travel time and costs, migration sprawl further north is
expected. This will lead to development of commercial, residential, and tourist destinations
along and near the periphery of the expressway.

1.3 PROJECT ALTERNATIVES

1.3.1 Expressway Alignment and Viaduct Structure Options

From the boundary of Segment 8.1, the alignment from Mindanao Avenue will traverse the 90-
m ROW towards Regalado Avenue. The section from Regalado Avenue to C.P. Garcia has
been identified primarily in terms of observed utilities and ROW acquisition.

The design of the elevated viaduct structure is also considered due to the following:
e Existing MWSS aqueduct;
e Katipunan Road open to local traffic along C5 road; and
e Potential conflict on existing Luzon Flyover structure crossing Commonwealth with
DPWH-proposed UP-Miriam-Ateneo viaduct (Figure 1.4).

The elevated viaduct will follow the existing alignment while taking note of the following:
e After passing the Congressional junction, the alignment will run parallel to the west of
the existing Luzon Flyover due to the following reasons:
o Space occupied by Informal Settlers Families (ISFs) can be utilized as entry and
exit ramps to and from Commonwealth Avenue;
o Notable establishments will be affected if the alignment is placed on the east side;
and
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o Alignment of existing MWSS aqueducts, which is located on the east, shall be
avoided whenever possible.
A provision for extension across Aurora Boulevard of the mainline.

For the viaduct from Congressional Avenue to CP Garcia, two (2) options are considered:

Option 1 (Figure 1.5)

a. Assuming that the UP-Miriam-Ateneo Flyover will not be implemented, the viaduct will

b.

be at second level,

The Commonwealth Interchange will have a half-diamond design with the south
section as the entry and exit ramps without toll plazas to and from Commonwealth
while the north section will have toll plazas; and

On Katipunan, off-ramp will extend across C.P. Garcia and on-ramp will be located
after C.P. Garcia without blocking access to UP Town Center and MWSS compound.

Option 2 (Figure 1.6)

a.

b.

Assuming that the UP-Miriam-Ateneo Flyover will not be implemented, the viaduct at
Katipunan Avenue will be at third level,

Commonwealth Interchange will have a four-level interchange for traffic access on all
directions and toll plazas for all traffic will be located at the northbound edge of
Commonwealth Avenue; and

Since the viaducts are at the third level, the ramps are identified in consideration of the
6% slope, and the off-ramp will extend to the widened section along Katipunan Avenue
before C.P. Garcia and on-ramp will be located after crossing the existing access road
to MWSS compound.

The impacts of expressway alignment and viaduct structure options are presented in Table
1.2. In terms of land acquisition and project affected households, Option 2 has more social
impacts compared to Option 1 due to the design of the Commonwealth Interchange.

@GMA SOUTH INC. C1-8
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Table 1.2. Comparison of Viaduct Alternatives
Option 1 Option 2

Second-level viaduct

Diamond of Commonwealth

Interchange

design

Third-level viaduct

Four-level interchange

Ramps are identified in consideration of
the six percent slope

Natural Environment

Protected area

No Protected Area along the alignment

No Protected Area along the alignment

Biodiversity

Flora and fauna typical of urban area

Flora and fauna typical of urban area

Flooding risk

Tullahan River is prone to flooding

Tullahan River is prone to flooding

Pollution Prevention

Water pollution

Oil & grease discharge and increase in
TSS during construction.

Oil & grease discharge and increase in
TSS during construction.

Air pollution

Operation of construction machinery and
vehicles during construction is expected to
generate air pollutants.
Passing vehicles  will air
pollutants during operation.

generate

Operation of construction machinery and
vehicles during construction is expected to
generate air pollutants.
Passing vehicles will air
pollutants during operation.

generate

Noise & vibration

Operation of construction machinery and
vehicles during construction is expected to
generate noise and vibration.

The source of noise during operation will
be passing vehicles.

Operation of construction machinery and
vehicles during construction is expected to
generate noise and vibration.

The source of noise during operation will
be passing vehicles.

Social Environment

Land acquisition

Less land to acquire compared to Option 2.

More lands to acquire compared to Option
1 particularly in Luzon Avenue.

Affected households

Less affected households compared to
Option 2.

More affected households compared to
Option 1 particularly in Luzon Avenue.

Historical/cultural
heritage

No historical/cultural heritage along the
alignment

No historical/cultural heritage along the
alignment

Indigenous
people/ethnic minorities

Does not pass through Ancestral Domain
area

Does not pass through Ancestral Domain

area

GAIA SOUTH INC.

Environmental Consultants




MPZC | NLEX

METROPACFC TOLLWAYE | CORFORATION

Nlex corporation

NLEX-C5 (Segment 8.2) North Link Project
Chapter 1 Project Description

Figure 1.4. Proposed UP-Miriam-Ateneo Flyover.
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Figure 1.5. Option 1 Alignment of Segment 8.2 Section 2.




NLEX-C5 (Segment 8.2) North Link Project
Nlex corporation
Chapter 1 Project Description

...........

BEG. OF PROJECT

S8.2 EXTENSION

SEGMENT 8.2 EXT.
OFF-RAMP

PROPCSED COMMONWEALTH
INTERCHANGE

Figure 1.6. Option 2 Alignment of Segment 8.2 Section 2.
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1.3.2 Structure Design Options

1.3.2.1 Interchange Schemes
Regalado Interchange

Six interchange schemes were considered for Regalado Interchange (Figure 1.7):
e Option 1: Trumpet-type with semi-directional interchange
e Option 2: Modified Option 1 wherein the overpass is aligned to the existing road
e Option 3: Trumpet-type with semi-directional interchange and third-level overpass
e Option 4: Same as Option 1 but the toll booths are based on MNTC tolling scheme
e Option 5: Modified Option 4 to reduce Row acquisition
e Option 6: Diamond-type

The impacts of the schemes of the Regalado Interchange are presented in Table 1.3. Option
6 was chosen as the scheme for Regalado Interchange.

Table 1.3. Comparison of Regalado Interchange Design Alternatives

| Optionl | Option2 | Option3 Option 4 Option 5 Option 6
Alternative Trumpet- Modified Trumpet- Same as Modified Diamond-
Options type with Option 1 type with Option 1 but | Option 4 to type
semi- wherein the | semi- the toll reduce Row
directional overpass is | directional booths are acquisition
interchange | aligned to interchange | based on
the existing | and third- MNTC
road level tolling
overpass scheme
Natural Environment
Protected area No No No No No No
Protected Protected Protected Protected Protected Protected
Area along Area along Area along Area along Area along Area along
the the the the the the
alignment alignment alignment alignment alignment alignment
Biodiversity Flora and Flora and Flora and Flora and Flora and Flora and
fauna fauna fauna fauna fauna fauna
typical of typical of typical of typical of typical of typical of
urban area urban area urban area urban area urban area urban area
Flooding risk Tullahan Tullahan Tullahan Tullahan Tullahan Tullahan
River is River is River is River is River is River is
prone to prone to prone to prone to prone to prone to
flooding flooding flooding flooding flooding flooding
Earthquake No No No No No No
Protected Protected Protected Protected Protected Protected
Area along Area along Area along Area along Area along Area along
the the the the the the
alignment alignment alignment alignment alignment alignment
Pollution Prevention
Water pollution Oil & grease | Oil & grease | Oil & grease | Oil & grease | Oil & grease | Oil & grease
discharge discharge discharge discharge discharge discharge
and and and and and and
increase in increase in increase in increase in increase in increase in
TSS during TSS during | TSS during | TSS during TSS during TSS during
construction | construction | construction | construction | construction | construction
Air pollution Operation of | Operation of | Operation of | Operation of | Operation of | Operation of
construction | construction | construction | construction | construction | construction
machinery machinery machinery machinery machinery machinery
and vehicles | and vehicles | and vehicles | and vehicles | and vehicles | and vehicles
during during during during during during
construction | construction | construction | construction | construction | construction
is expected is expected | is expected | is expected | isexpected | is expected
to generate | to generate | to generate | to generate | to generate | to generate

Environmental Consultants
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| Optionl | Option2 Option 3 Option 4 Option 5 Option 6
air air air air air air
pollutants. pollutants. pollutants. pollutants. pollutants. pollutants.
Passing Passing Passing Passing Passing Passing
vehicles will | vehicles will | vehicles will | vehicles will | vehicles will | vehicles will
generate air | generate air | generate air | generate air | generate air | generate air
pollutants pollutants pollutants pollutants pollutants pollutants
during during during during during during
operation. operation. operation. operation. operation. operation.

Noise & Operation of | Operation of | Operation of | Operation of | Operation of | Operation of

vibration construction | construction | construction | construction | construction | construction
machinery machinery machinery machinery machinery machinery
and vehicles | and vehicles | and vehicles | and vehicles | and vehicles | and vehicles
during during during during during during
construction | construction | construction | construction | construction | construction
is expected is expected | is expected | is expected | is expected | is expected
to generate | to generate | to generate | to generate | to generate | to generate
noise and noise and noise and noise and noise and noise and
vibration. vibration. vibration. vibration. vibration. vibration.
The source | The source | The source | The source | The source | The source
of noise of noise of noise of noise of noise of noise
during during during during during during
operation operation operation operation operation operation
will be will be will be will be will be will be
passing passing passing passing passing passing
vehicles. vehicles. vehicles. vehicles. vehicles. vehicles.

Social Environment

Land acquisition | Highest Same as Second Same as Same as Least land
land areato | Option 1 highest land | Option 1 Option 1 to be
be acquired to be acquired

acquired

Affected Highest Same as Second Same as Same as Least

households number Option 1 highest Option 1 Option 1 households
households number of affected
to be households
affected to be

affected

Historical/cultura | No No No No No No

| heritage historical/ historical/ historical/ historical/ historical/ historical/
cultural cultural cultural cultural cultural cultural
heritage heritage heritage heritage heritage heritage

Indigenous Does not Does not Does not Does not Does not Does not

people/ethnic pass pass pass pass pass pass

minorities through through through through through through
Ancestral Ancestral Ancestral Ancestral Ancestral Ancestral
Domain Domain Domain Domain Domain Domain
area area area area area area

Mindanao Avenue Interchange

Two options were initially studied for the Mindanao Interchange (Figure 1.8):
e Option 1: Half clover leaf to be located at the northeast quadrant
e Option 2: On-grade diamond-type with elevated U-turn for Mindanao-NLEX bound

traffic

Option 2 was initially chosen because it is less extensive than the first option. Overpass profile
studies based on ideal speed limits confirm the feasibility of the Mindanao Overpass rather
than the Expressway Overpass as the former has least volume of embankment and a minimal
effect to the proposed Tullahan Bridge near the location of the Mindanao Interchange;

GAIA SOUTH INC.
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however, the preferred option is the Expressway Overpass to eliminate the need for the
elevated U-turn structure and minimize the disturbance on Mindanao Avenue (Figure 1.8).

Option 1: Option 2:
Trumpet Type with Semi-Directional Modified Option 1
Interchange* (Overpass aligned to existing road)

Option 3:
Trumpet Type with Semi-Directional
Interchange and Third Level Overpass

Option 4:
Same as Option 1 but with Ideal Number of
Toll Booths as per MNTC Tolling Scheme

Option 5:
Modified Option 4 to reduce ROW acquisition

Optio 6:
Diamond Type
(Selected Option)

Figure 1.7. Schemes for Regalado Interchange (source: Main Technical Report, 2018).
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Partial
Cloverlea

Option 1:
Half-cloverleaf at North-east Quadrant

Elevated U-
turn

Option 2:
On-grade Diamond Type with Elevated U-turn for Mindanao-NLEX Bound Traffic
(Initially Selected Option)
Figure 1.8. Schemes for Mindanao Interchange (source: Main Technical Report, 2018).

Figure 1.9. Final Scheme for Mindanao Interchange (source: Main Technical Rport, 2018).
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1.3.3 Viaduct from Regalado Avenue to C.P. Garcia Avenue

The following options were considered for the design of the viaduct:
e Typical one-section column (Figure 1.10)
e Typical three-column section (approaching toll barrier/ramps) (Figure 1.11)
e Typical one-column section with ramps (Figure 1.12)
e Typical column section with ramps (Figure 1.13)

1.3.4 Structure crossing Commonwealth Avenue

The viaduct alignment will run parallel from Congressional Avenue towards the west side of
the existing Luzon Flyover. Due to the alignment of the MRT 7 Project, no mid-support was
proposed at the midspan of the structure crossing Commonwealth Avenue. The structure will
span 80m and will consist of steel box girders as superstructure and steel portal frames as
piers (Figure 1.14).

1.3.5 Service Roads

Along Regalado Avenue

The service road has a width of 10m to accommodate the roadway width of 6.1m, shoulder
width of 1m at each side and the remaining width for fence and slope for drainage. The area
at the south side of the expressway will potentially be the location of the housing facilities;
hence, the location of the proposed service road is adjacent to the location to serve as a road
network of the residential area and as service road access. No service roads are proposed for
the northside of the expressway so the vehicles in the vicinity may use the existing routes
leading to Quirino Avenue.

The proposed Regalado Interchange will block the existing road. A diversion road adjacent to
the Regalado Interchange ramp is proposed to be connected to Regalado Avenue. Vehicles
can pass through the proposed Chestnut Overpass going to the service road.

Along Luzon Avenue

A viaduct is proposed along Luzon Avenue to avoid the existing MWSS pipeline. The existing
roads below the proposed viaduct shall serve as service roads for vehicles that need to access
adjacent areas without going to the expressway.

@GMA SOUTH INC. C1-17
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Figure 1.12. Typical one-column section with ramps.
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Figure 1.13. Typical section with ramps.
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Figure 1.14. Proposed cross-section of structure crossing Commonwealth Ave.
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1.3.6 Resource Options

The use of resources (e.g., supplies and materials, water, power, and fuel) during construction
is extensive; however, the contractors will be responsible in providing the needed resources
during the said phase. They could prioritize local dealers and service providers to fulfill the
resource requirements of the project.

Aggregates and borrow sources will come from one of the three options: Monterock
Aggregates Corporation Quarry Site in Rodriguez, Rizal, Batong Angono Aggregates Quarry
Site in Angono, Rizal, and Hard Rock Aggregates Quarry Site in Antipolo, Rizal. The resource
sites are shown in Figure 1.15.

However, during the operation phase, the proposed project will not require significant power,
water, and materials. Similar to the construction phase, the expressway operator will source
the water, power, and internet requirements from local utility service providers at the tollways
and interchanges.

1.3.7 No Project Option

At the current state of the road traffic in Metro Manila, development of Segment 8.2 is
imperative; however, if the proposed Project will not push through, rapid increase of motor
vehicles will cause further traffic congestion, which in turn, affects the country’s economic
growth. In addition, the environment in the area will deteriorate due to traffic congestion and
air pollution.
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1.4 PROJECT COMPONENTS

The proposed NLEX Segment 8.2 will have a total length of 11.5-kilometer expressway linking
the existing NLEX Segment 8.1 (Mindanao Avenue Link) to CP Garcia Avenue and
Commonwealth Avenue. Project development will be divided into two sections: Section 1 from
Mindanao Avenue to Luzon Avenue and Section 2 from Luzon Avenue to C.P. Garcia.

1.41 Major Components

The expressway is initially designed as combination of at-grade carriage roadway,
interchanges at Mindanao, Regalado and Commonwealth Avenue waterway bridge at
Tullahan River, overpass bridges over Quirino, Sauyo and Chestnut Road, viaduct along
Luzon Avenue and Katipunan, subgrade foundation structures, tollway facilities and other
support facilities. Figure 1.16 shows the NLEX Segment 8.2 site development plan.

1.4.1.1 NLEX Segment 8.2 Section 1
The proposed project begins at the end of Segment 8.1 in Mindanao Avenue the alignment

will traverse the 90-m ROW (approximate) going towards Regalado Ave. The expressway will
utilize 60 meter of the ROW while the remaining 30 meters is intended for the proposed
relocation site. Major intersections will be provided with vehicular crossings, including at
Quirino Ave., Sauyo Road and Chestnut Road. Service road will be provided to serve local
traffic that need to access properties adjacent to the expressway. The expressway is 6.3 km
at-grade expressway from Regalado Avenue to Luzon Avenue.

The design of the elevated structures is discussed in the succeeding section. The alignment
for Section 1 of the proposed project is presented in Figures 1.17 to 1.23.

1.4.1.2 NLEX Segment 8.2 Section 2
Section 2 is the part of the expressway from Luzon Avenue to C.P. Garcia, where the proposed

project ends. The alignment will traverse the 60-m ROW. From the junction of Regalado
Avenue to C.P. Garcia, the 5.2-km expressway will be elevated.

This section includes the proposed Commonwealth Interchange, the proposed on-ramp in
front of the MWSS Compound and the proposed off-ramp in C.P. Garcia.

The design of the elevated structures is discussed in the succeeding section. The alignment
for Section 2 of the proposed project is presented in Figure 1.24.
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1.4.2 Tollway Facilities
The tollway collection system shall be open to the following classes of vehicles:

1 Class 1 — vehicles with two (2) axles and overall height of less than 1.9 m (e.g., overall
height of less than 1.9m. Car, jeep, passenger van/pickup, taxi, mega-taxi, jeepney, mini-
bus).

2 Class 2- vehicles with two (2) axles and height of more than 1.9 m (and non-aircon bus,
goods van/pickup, truck, dump truck, tanker, mixer)

3 Class 3 — truck with three (3) or more axles and height of more than 1.9 m.

The established method of payment is “stop and pay” but new transactions methods that use
remote control system for vehicle identification. The transaction is automatically recorded, and
the toll fee is debited from the user’s account. Figure 1.24 shows the layout of a typical toll
plaza.

The toll plaza shall include a toll platform, toll islands, a canopy, a toll plaza building, parking
areas, cable conduits, approach signal, canopy signaling, drainage, water supply, fences,
power supply, access for staff and lighting.
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Figure 1.24. layout of a typical toll plaza

1.4.3 Support Facilities

1.4.3.1 Traffic Safety Devices
The expressway will have adequate traffic safety devices, such as pavement markings,

traffic signs, guardrails and crash cushions.

Pavement markings

Pavement markings will delineate the carriageway and guide the motorists travelling along the
expressway. The pavement markings are reflectorized and designed in accordance with
DPWH Highway Safety Design Standards.
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Traffic Signs

Traffic signs serve as a guide for safe and orderly movement along the expressway. These
are designed in accordance with DPWH Highway Safety Design Standards. The expressway
will have the following traffic signs:

a. Regulatory signs for traffic laws and regulations.

b. Warning signs to warn the motorists of unexpected or hazardous conditions and
reduction of shoulder width.

c. Guide signs or informative signs to guide the motorists of the following: destinations
along the route, directions and distances of point of interests.

d. Signs for road works and special purposes to warn motorists of temporary conditions
that might endanger them.

Guardrails

Guardrails are the most common traffic safety system in expressway projects. It is installed
to reduce the severity of run-off-road accidents by redirecting the vehicle away from
embankment slopes or fixed objects and dissipating the energy of the vehicles.

1.4.3.2 Construction Temporary Facilities
Camp sites and other temporary facilities will be constructed during the project’s construction
phase. The location of the temporary facilities has not yet been determined.

1.4.4 Project Specification and Designs

1.4.4.1 Carriageway Design
Carriageway is the part of the road that is used by moving traffic. Shoulder is the strip of the

ground along the edge of the carriageway that is used for emergency stopping and for general
use by slow-moving vehicles. The design is necessary to carry the traffic volume efficiently
and safely. Table 1.1 shows the summary of the carriageway parameters based on the
Supplemental Toll Operations Agreement (STOA).

Table 1.4. Carriageway parameters
Component \ Criteria

Lane width 3.50m

Inner shoulder width 1.00 m

QOuter shoulder width 3.00m

Median width 3.00m

Vertical clearance 4.88 m + 0.20 m for
future overlay

Table 1.6 shows other geometric design parameters used in the design of the expressway.
The design speed refers to the speed of the motorized traffic on the new road in the design
year. This has a big influence on the highway design, especially curvature. Stopping sight
distance refers to the visibility necessary for a driver to be able to see an obstruction in time
to bring the vehicle to a halt without a collision. Passing sight distance, on the other hand,
refers to the minimum distance that will allow a driver to pass another vehicle without colliding
with a vehicle in the opposite lane. Crossfall refers to the slope of the carriageway or shoulder
that enables the water to drain away. It must be sufficient to provide good surface drainage
but not so steep as to cause problems for drivers. Super elevation is the inward tilt given to
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the cross-section of a carriageway throughout the length of a horizontal curve to reduce the
frictional requirements between the vehicles’ tires
and the road surface

Table 1.5. Other geometric design parameters
Design Standard

Description Unit Flat Rolling
Minimum \ Desired Minimum Desired

Design speed kph 90 100 70 90
Radius m 260 350 180 280
Gradient % 4 3 5 4
Minimum stopping sight distance m 188 206 149 188
Minimum passing sight distance m 640 549
Pavement crossfall % 25 25
Superelevation: Expressway % 6 6

1.4.4.2 Elevated Structures
Table 1.6 below summarizes the configuration of the elevated structures for the proposed

project.

1.4.4.3 Pavement Design
Flexible pavement shall be installed along the at-grade section of Segment 8.2, except at
locations of toll plazas where PCCP is required.

Tables 1.7 to 1.8 show the summarized result of calculation of recommended pavement
layers for each type.

1.4.4.4 Drainage System

The methodology adopted for the design is in accordance with the Design Guidelines, Criteria
and Standards prepared by the DPWH Bureau of Design (BOD). Likewise, some technical
aspects and references from the respective authorities in the field are also considered to
supplement the design concept for this study item.

@GMA SOUTH INC.
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Table 1.6. Summarized configuration of the elevated structures

Component/ ltem Mlélndanao Tullahan Bridge Quirino Overpass Sauyo Overpass Chestnut Overpass Riegalzale
yover Overpass
Superstructure
Spans 2 spans- 30m each 1 span —40m 2 spans — 25m and 30m | 2 spans — 25m each 2 spans- 25m each 2 spans — 25m each
Number of lanes 2 X 3 lanes 2 X 3 lanes 2 X 2 lanes 2 lanes 2 lanes 2 X 2 lanes
Girder type Type VI Type VI Span 1: Type IV and Type IV Type IV Type IV
Span 2: Type VI
Skew 48.01 deg 14 deg Abut 1 : 37.49 deg 13.5 deg Abut 1:1.82 deg 18.11 deg
Abut 2: 38.34 deg Abut 2: 3.03 deg
Bearing pads at Abut 1: Abut 1: Abut 1: Abut 1: Abut 1: Abut 1:
Abutments 950 mm x 750 mm x 950 mm x 750 mm x | 950 mm x 700 mm x 60 | 1150 mm x 700 mm x | 1150 mm x 700 mm x | 950 mm x 700 mm X
(length x width x 60 mm 60 mm mm 60 mm 60 mm 60 mm
thickness)
Abut 2: Abut 2: Abut 2: Abut 2: Abut 2: Abut 2:
1050 mm x 750 mm x | 950 mm x 750 mm x 950 mm x 750 mm x 60 950 mm x 700 mm X 950 mm x 700 mm X 950 mm x 700 mm X
60 mm 60 mm mm 60 mm 60 mm 60 mm
Bearing pads at 600 mm x 750 mm x N/A Span 1: 825 mm x 700 | 600 mmx 700 mm x 60 | 600 mm x 700 mm X 600 mm x 700 mm x
piers 60 mm mm x 60 mm mm 60 mm 60 mm
(length x width x Span 2: 825 mm x 750
thickness) mm X 60 mm
Pier/girder Transverse shear keys | Transverse shear keys | Transverse shear keys | Transverse shear keys | Transverse shear keys | Transverse shear keys
connections and end diaphragm; and end diaphragm and end diaphragm and end diaphragm and end diaphragm and end diaphragm
Deck thickness 220 mm 220 mm 220 mm 220 mm 220 mm 220 mm
Substructure
Abutment wall Abut 1: 1.6m. Abut1&21.6m Abut1 &2 1.6m Abut 1 —1.8m. Abut 1 —1.8m. Abutl1 &2 1.6m
thickness Abut2: 1.7 m Abut2-1.6m Abut2-1.6m
Abutment Spread Footing: Bored Pile: Spread Footing: Spread Footing: Spread Footing: Bored Pile:
foundation
Abut 1 size: 9.5m x Abut1 & 2:12-1.5m | Abut 1 size: 9.4 m x 28.5 | Abut 1 size: 10.2 m x Abut 1 size:10.4 m x Abut1 & 2
45.8m x 1.8 m thk dia (15m length) mx1.8m 135mx1.8m 12.0mx1.8m 5-1.5m dia. (20m
length)
Abut 2 size: 10.5m x Abut 2 size: 9.0 mx 28.5| Abut 2 size: 8.5 m x Abut 2 size: 9.0 m x
45.8m x 1.8 m mx1.8m 13.5mx1.8m 12.0m x 1.8m
Pier coping 2.1m x 2.3m x 40.0m N/A 2.1m x 2.3m x 22.6m 2Imx1.8mx11.0m | 2.Imx 1.8mx 10.7m | 2.1mx 1.8m x 18.6m
(base x height x
length)
Pier Column 3-2 m dia N/A 2-2m dia 2-2m dia 2-2m dia 2-2m dia
Pier foundation 3-2.5m dia bored piles N/A 2-2.5m dia bored piles | 2-2.5m dia bored piles | 2-2.5m dia bored piles | 2-2.5m dia bored piles
Expansion joints At abutments only At abutments only At pier only At abutments only At abutments only At abutments only
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Table 1.8. Summary of Pavement Layer Thickness and Structural Number (Cut Section

Table 1.7. Summary of Pavement Layer Thickness and Structural Number (Fill Section
Thickness Estimated layer

Layer Material m Coefficient, a Provided SN
Stone Mastic Asphalt 1.6 40 0.44 0.693
AC Binder Course 1.6 40 0.44 0.693
Asphalt Treated Base (ATB) 4 100 0.22 0.953
Crushed Aggregate Base (CBR =80 %)| 10 250 0.135 1.462
Selected Fill Materials (CBR = 15 %) 20 500 0.080 1.732
Total 37.2 | 930 5.533

Thickness Estimated layer

Layer Material inch | mm  Coefficient, a Provided SN

Stone Mastic Asphalt 1.6 40 0.44 0.693
AC Binder Course 1.6 40 0.44 0.693
Asphalt Treated Base (ATB) 4 100 0.22 0.953
Crushed Aggregate Base (CBR =80 %)| 6.00 150 0.135 0.877
Total 13.2 | 330 3.216*

*CBR at cut section is assumed to satisfy the required SN. Confirmatory test pitting shall be
conducted to validate the actual CBR at cut sections

Table 1.9. Summary of PCCP Layer Thickness
Layer Material UIENEE ‘
y inch mm

New PCCP 12 300
Crushed Aggregate Base (CBR =80 %)| 14 350
Selected Fill Materials (CBR = 15 %) - -

Total 26 650

1.5 PROJECT TECHNOLOGY

1.5.1 NLEX Expressway Operation Process

The MNTC uses the following toll booth technology for their transactions:

Cash — manual transactions operated by tellers. Due to its nature, the transactions are
prone to miscalculations and pilferage; thus, the expressway relies on new forms of
technology for its operation.

Dedicated Short Range Communication System (DSRC) — EZ Pass is a form of DSRC
which belongs to the RFID family. This technology uses the microwave frequencies
(5.45-5.9 GHz). Due to the cost of the installation of the unit, a shift to passive RFID is
currently being done.

Radio Frequency ldentification (RFID) — RFID stickers are passive tags that are
relatively new. Since this is sticker-based, it is anticipated that more users of the
expressway will subscribe to RFID.

1.5.2 Utilities Requirement

Utility requirements during construction include fuel, power supply, water supply, and
construction access. The details of the requirements during construction and operation are
described below.

A SOUTH INC. C1-38
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1.5.2.1 Fuel requirement

During Construction

Fuel requirement during construction will be based on the use of heavy equipment, transport
and service vehicles. The hired contractor will supply the fuel used in the activities of this
phase.

During Operation
It is estimated that the fuel requirement during this phase is 500 liters of diesel for the use of
service vehicles and back-up generators during power interruptions.

1.5.2.2 Power requirement

During Construction

Power supply during construction will either be tapped from the nearest electricity source,
MERALCO, or using generator sets. Electricity demand will come from temporary site facilities
or camps that the contractors will also build during this phase.

During Operation
Power supply during operation will be sourced from MERALCO. The estimated power
requirement during this phase is 169,520 KWh per year.

1.5.2.3 Water Supply

During Construction

The water utilized by the workers during the construction period is minimal and will be sourced
from the local water district. The water consumed by the temporary facilities and workers is
considered low. Heavy water usage, however, will come from production of concrete products.
The contractors usually commission batching plant suppliers that provide the water required
during the construction of the road section. All necessary permits will be secured by the
contractor prior to the commencement of the development phase.

During Operation

Water supply during operation will be sourced from Maynilad. It is estimated that the water
requirement during this phase is 220m?® per month. Water will be used for indoor water use
(e.g., restroom, cleaning, washing) and outdoor (e.g., landscaping).

1.5.3 Pollution Control & Waste Management

1.5.3.1 Pollution Control Management

The