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EXECUTIVE SUMMARY

EIS of SLEX Phase 2 TR4 Project

EXECUTIVE SUMMARY
ES-1 Project Fact Sheet

A. Project Information

South Luzon Expressway (SLEX) Phase Il Toll Road 4 (TR4)

Project Name Project

Calamba City, Laguna
Sto. Tomas, Batangas
Alaminos, Laguna

San Pablo City, Laguna
Tiaong, Quezon
Candelaria, Quezon
Sariaya, Quezon
Tayabas City, Quezon

Location & Area

ROADS & BRIDGES: Group 3.4.1 Roads, new construction

Nature of Project (National Road = 20.0 km with no critical slope)

Construction and operation of an expressway and associated

Project Size/Scale facilities with total length of 56.862 kilometers

Project Life 35 years of concession period
Project Capital Cost PhP 11.922 billion (indicative cost)
Project Proponent South Luzon Tollway Corporation (SLTC)

Engr. Thelma D. Mahinay

Contact Person Technical and Engineering Manager

Km 44 SLEX, Sitio Latian

Brgy. Mapagong

Calamba City, Laguna

e-mail: thelma.mahinay@siltc.ph
(63 2) 584-4608

Contact Address and Numbers

B. Proposed Re-Alignment

An Environmental Compliance Certificate (ECC) has been issued for the project on July 11, 2014.
However, the project is still at pre-construction phase particularly at the stage of finalizing the covered
area for the negotiation and acquisition of the right-of-ways. This is due to the proposed TR4 re-
alignment upon evaluation of the factors that surfaced during the parcellary survey and initial ECC
application such as the existing land cover / land use, general topography or terrain,
communities/people to be affected, accessibility, etc. In particular, the final design will include the re-
alignment of Sections TR4-A and TR4-E as presented below.

TR4 Sections Features of Realignment

To avoid the MakBan production well underneath the initially-
designed TR4 alignment.

TR4-A Quite far from the foot slope of Mt. Makiling
Less built-up area to be affected
More accessible

ES-1
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EXECUTIVE SUMMARY

EIS of SLEX Phase 2 TR4 Project

TR4 Sections Features of Realignment
TR4-B No proposed change in the alignment
TR4-C No proposed change in the alignment
TR4-D No proposed change in the alignment

Request of the general public to transfer the road alignment to
the northern side of the national road

TR4-E .
Less built-up areas to be affected

Less disturbance to the traffic flow at the existing roads

Based from the above-mentioned considerations, TR4-A will be shifted on the southern part and will be
located at 15 barangays instead of the initial 16 barangays in Calamba City and Sto. Tomas, Batangas.
The final location will be traversing mostly agricultural lands or brushlands, and nearer to the highway
but farther away from the buffer zone of Mt. Makiling. On the other hand, the TR4-E will be shifted at
the northern side of Daang Maharlika which is nearer at the footslope of Mt. Banahaw. Just like TR4-A,
the new location is comprised mostly of farms and brushlands with slight built-up areas in the vicinity.

The Project will be implemented in two (2) phases: Phase | covering TR4-A to TR4-C or from Sto.
Tomas, Batangas to Tiaong, Quezon; and, Phase Il at TR4-D to TR4-E from Tiaong, Quezon to
Tayabas City. The major components of the TR4 project are the main carriageway, overpass,
underpass, bridges, interchanges, and toll plaza. The locations and major components of the TR4
realignment as compared to the initial alignment are presented below.

ES-2 Process Documentation
A. EIA Team

The Ascott Pacific Consultants, Inc. (APCI) was commissioned by the SLTC to conduct the EIA study
for the proposed TR4. The EIA Team who conducted the study is presented in the table below.

EIS Preparer
Certificate No.

Hydrology and Water Quality/ . C2FMC0029
Project Team Leader Felixberto M. Centeno

Component Specialist Name

Meteorology and Air Quality Ronald S. Pahunang IPCO-173

With pending
Geology and Pedology Anacleto Q. Suelto application for

accreditation in 2016

Terrestrial Ecology (Fauna & Michael J. Edrial IPCO-101
Flora)

With pending
Socio-Economic and Land Use Dindi Tisha M. Samsuya application for

accreditation in 2016

The Accountability Statement of EIA Preparers and the Proponent are presented in Annex A and
Annex B, respectively.

B. Study Schedule and Area

The Environmental Impact Assessment (EIA) study was conducted for the amendments of the ECC for
the TR4 project issued on July 11, 2014. According to the Environmental Management Bureau (EMB)
Memorandum Circular 2014-005 (MC 2014-005) Revised Guidelines for Coverage Screening and
Standardized Requirements, ECC amendments is required for the proposed TR4 re-alignment since it
will cover some areas not included in the initial EIS.

ES-2
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EIS of SLEX Phase 2 TR4 Project

Location and Major Components of TR4

TR4 Segment Package A Package B Package C Package D ’ Package E Total
Location No. of Barangays
Initial Realignment Initial Realignment Initial Realignment Initial Realignment Initial Realignment Initial Realignment

Calamba City 2 2 2 2
Sto. Tomas, Batangas 12 11 12 11
Alaminos, Laguna 2 2 ba 52 6 6
San Pablo City 2 3 6e 72 7 9
Tiaong Quezon 1 1 4 5 4
Candelaria, Quezon 2 3 4 1 6 4
Sariaya, Quezon 7 7
Tayabas City 2 2 2 2

Grand Total 47 45
Major Components Initial Realignment Initial Realignment Initial Realignment Initial Realignment Initial Realignment Initial Realignment
a) Length (km) 10.05 11.318 19.663° 12117 19.663° 7.497 27.612° 15.00 27.612 10.93 57.325 56.862
b) Bridges 2 3 2 5 - 2 2 3 2 3 8 16
c) Underpasses - 8 5 6 3 7 2 4 1 2 11 27
d) Overpasses 4 2 3 4 4 - 10 13 6 7 27 26
e) Inteerchanges 1 2 1 1 1 1 1 1 1 2 5
f) Toll Plaza 1 1 1 1 1 1 1 1 1 2 5 6
Notes: 2 - indicates 1 barangay also included in the previous TR4 Segment

b _ Total length of two TR4 Segments
ES-3
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EIS of SLEX Phase 2 TR4 Project

The current assessment for the EIA study is confined at the TR4-A from Calamba City to MakBan, Sto.
Tomas, Batangas and TR4-E from Candelaria to Tayabas City, Quezon which are the TR4 sections for
the re-alignment. The EIA study was conducted from November 2015 to August 2016. The TR4-B to
TRA4-D are not included in the current assessment since no changes have been proposed in these TR-
4 sections. Since the project is still for implementation, this EIS will cover the entire TR4 alignment or
TRA4-A to TR4-E which is the scope of the project as covered in the ECC issued in 2014.

C. EIA Process

The study was conducted in accordance with the requirements of the Environmental Management
Bureau (EMB) Memorandum Circular 2007-002 (MC 2007-002), Revised Procedural Manual of DAO
2003-30, and DENR (MC 2010-14), “Standardization of Requirements and Enhancement of Public
Participation in the Streamlined Implementation of the Philippine EIS System”. The outline of this report
followed the prescription of DENR MC 2010-14.

This EIS is an integration of the 2013 EIS based on the initial TR4 alignment and the current EIA study
along the proposed re-alignment. Considering that the project has not yet commenced since the ECC
issuance in 2014 vis-a-vis the incorporation of the elements of 2013 EIS which are not covered in the
present study, this EIS will serve as the final EIS of the Project.

The representatives of SLTC and its commissioned preparers conducted the Technical Scoping with
the DENR-EMB Central Office on May 24, 2016. The agreed scope of the EIA for the project is attached
as Annex C (Screening Form/EIA Checklist).

1. Public Participation

SLTC and the EIS Preparer (social team) conducted social preparation activities ensuring public participation
to elicit and document the views, concerns and issues of the stakeholders. In activities involving public
participation, such as Information Education Communication (IEC)/pre-scoping, public scoping, Group
Discussions (GDs) and perception survey, documentation of issues and concerns raised as well as responses
from the proponent were documented. In all the activities, the identified stakeholders were invited through the
assistance of barangay officers. Letters of invitation including the Program of Activities were sent to Local
Government Units (LGUs) / barangay officials. Documentation of proceedings included accomplishing the
attendance sheets; taking note of the issues and concerns and the proponent’s reply; and, photos.

a) Pre-Scoping / IEC Activities

Prior to the commencement of the EIA for the TR4 Project, the SLTC and/or EIA Preparers conducted project
orientation activities among the potentially affected communities that include the LGUs, barangay officials,
and local residents. Between the period of November 25 — 27, 2015 to February 17, 2016 various pre-
scoping/IEC meetings were held with LGU officials, barangay officials, their representatives, and other
stakeholders within the proposed re-alignment in the following areas: Calamba City in Laguna; Sto. Tomas in
Batangas; and Candelaria, Sariaya and Tayabas City in Quezon.

b) Public Scoping
Five (5) public scoping meetings were conducted to present and disseminate information about the proposed

TR4 re-alignment consequently, to elicit issues and concerns on project implementation. These scoping
meetings were held from February to March 2016 and attended by stakeholders from the following areas:

Stakeholders Venue Date & Time

Sto. Tomas Elementary

Sto. Tomas, Batangas School, Sto. Tomas, Batangas

February 17, 2016 / 1:00PM

Brgy Putting Lupa Hall,

Calamba City, Laguna Calamba City, Laguna

March 7, 2016 / 8:00AM

ES-4
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EIS of SLEX Phase 2 TR4 Project

Stakeholders Venue Date & Time

Brgy. Mangilag Norte Hall,

Candelaria, Quezon March 8, 2016 / 8:00 AM

Candelaria, Quezon

St. Francis Parish Hall,

Sariaya, Quezon February 18, 2016 / 8AM

Sariaya, Quezon

Calumpang Elementary

Tayabas City, Quezon School, Tayabas City, Quezon

February 18, 2016 / 2 PM

In all the meetings, the issues and concerns of the stakeholders were identified and the corresponding
responses from the Proponent, if any, were documented.

c) Perception Survey

A socio-economic/ perception survey, representing 5% of the household population of the affected areas, was
conducted to gather information on basic demographic data, socio-economic and health profiles, access to
basic social services, gender roles, social community networks, and project perception about the TR4 project.
A standard EIA Questionnaire was used in the conduct of the survey. Survey teams included residents from
barangays who were hired and trained to conduct the surveys under the supervision of a survey supervisor.

A 2013 perception survey was conducted in the 8 cities/municipalities according to the initial TR4 alignment.
A 2" perception survey was done in 2015 for the 5 cities/municipalities to be covered by the proposed TR4
re-alignment. Furthermore, a 2018 perception survey was conducted in 1 city and 2 municipalities that are not
covered in the 2015 survey for updating due to the 5 year validity of the gathered information. The 3 perception
surveys covered a total of 1501 sample households in 45 barangays.

d) IEC/ Group Discussions

Group Discussions (GDs) were conducted from May 23, 2013 to June 4, 2013 in the 43 barangays to
be affected by the Project. No interviews and GDs were conducted in two (2) barangays due to
unavailability of local officials and the residents and/or ongoing activities in the area during that period.

The objective of the GDs was to further allow the stakeholders to surface various sectors’ issues and
concerns, perceived project benefits as well as their recommendations to facilitate project
implementation. Contact persons in the barangays, usually the barangay captains and council men,
were requested to invite residents and ensured these following sectors were represented in the
discussions: youth, women, the elderly, and the farmers, landowners, businessmen and barangay
officials. A total of 1,693 participants attended the 43 GDs with an average attendance of 40 persons
per GD.

A consultation meeting with UPLB Chancellor and one UPLB professor on the impact of TR4 project on
the buffer zone of Mount Makiling was also conducted on May 9, 2013.

ES-3 EIA Summary
A. Summary of Alternatives

Initially, the alignment will be affecting approx. 5.0 hectares (has.) of a golf course in Calamba City. The
final design has shifted the alignment to the existing concrete road and its adjacent creek to avoid the
impacts on the golf course. The creek is very wide and very deep wherein the alternative will be
constrained by the required design standards. The length of girders and column (posts) will prohibit
safe and sound construction of the bridge which entails high additional cost. Thus, this would
necessitate the construction of a 640 meter long viaduct crossing the creek.

The initial design did not include the San Pablo Interchange but the result of 2012 Traffic Demand and
Revenue Forecast shows a better traffic flow in case that it will be included in the alignment of TR4.

ES-5
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The project will provide better and extensive services if the San Pablo interchange will be provided
since San Pablo City is a major destination point. Thus, the proposed re-alignment will have the San
Pablo Interchange as one of its major components.

During operation, the project will not require extensive resources such as food, water, electricity, fuel
and other amenities since its requirements is minimal and will be distributed at the tollways and
interchanges. The resource requirements at the tollways and interchanges could be easily provided or
sourced from the local suppliers.

The supplies and materials, water, fuel and power requirements during construction are quite extensive.
The contractors will be responsible in providing the manpower and their required amenities, construction
supplies and materials, water, power, fuel, etc. The contractors could prioritize the local dealers and/or
service providers to supply their requirements. This will minimize the project impacts since the local
service providers have already existing environmental measures as part of their operation.

On the other hand, the contractors could also opt to utilize the river/s for the water requirements during
construction activities. They could apply for Water Permit from NWRB for the use of the streamflow at
the river/s adjacent to their construction sites. Considering the current usage of the rivers along and/or
crossing the TR4 alignment, its possible use for the project will have minimal impact. In addition, the
contractors could prioritize the services of the local power supplier. The use of standby generators
could be limited during emergency such as brownouts and in areas not accessible by the existing
electric transmission lines. This will minimize the air emission due to the burning of fuels.

B. Potential Impacts and Prevention/Mitigation or Enhancement Measures

The key physical environmental aspects, potential impacts, and applicable measures are identified and
tabulated by project phases, as follows:

Project Phase / Key Environmental . s
. - Measures for Prevention/Mitigation or
Environmental Aspects / Potential
Enhancement
Aspect Impacts

|. PRE-CONSTRUCTION PHASE
Primary Activities with no Inherent Impact to the Environment
Preliminary Design Phase
Surveys and Stakeout
Parcellary Mapping
Securing Clearances and Permits
Consultations with Stakeholders
Land or Right of Way Acquisition
e Securing Notice to Proceed Construction

II. CONSTRUCTION PHASE

A. Theland
Land use _Change/lnc0n3|stency Amending zoning plan along the RROW
in land use
Geology Induce mass movement | o Confine land excavation and disturbance to
Change in (landslide, creeps, etc.) the RROW
Surface Landform/ e Incorporate results of geotechnical studies on
Topography/ unstable slopes and embankments to
Terrain/ Slope appropriate design and slope stabilization
measures
ES-6

//\\



EXECUTIVE SUMMARY

EIS of SLEX Phase 2 TR4 Project

Project Phase /
Environmental

Key Environmental
Aspects / Potential

Measures for Prevention/Mitigation or
Enhancement

Aspect Impacts
Geohazards Structure failure with ¢ Design of structures to include seismic loading
(Effect of potential risk to people e Slope stability analysis
geohazards such | and property e Embankment settlement assessment
as ground

acceleration,
settlement, lateral
spread, and
liquefaction to the
Project)

Pedology

Soil erosion

¢ Minimize exposed work areas and clearing of
vegetation

e Immediate re-vegetation in areas where
construction activities are completed

¢ Implement a soil erosion and sediment control
plan (ESCP)

¢ Install silt ponds at bridges and other areas in
the alignment adjacent to water bodies

e Use slope stabilization measures along
exposed slopes

Terrestrial biology

Vegetation removal and
loss of habitat

¢ Initiate reforestation of potential impact areas
prior to ground preparation

e Implement properly designed
after work completion

reforestation

B. The Water

Hydrology/
Hydrogeology

Change in drainage
morphology

¢ Progressive rehabilitation and tree plantation
at the break of slopes and water channel
banks

e Construction and regular de-silting of silt
ponds

Change in stream depth

Apply slope stability measures to prevent erosion
and siltation

Reduction in stream
volumetric flow

¢ Construction and regular de-silting of silt ponds
e No backfilling along the creeks or provide
retaining walls if it could not be avoided

Inducement of flooding

e Schedule earthworks during summer, if
possible

e Improvement and maintenance of existing
road / drainage canals.

e Proper waste and garbage disposals

e Construction and regular de-silting of silt
ponds

e Application of slope stabilization measures

e The drainage system design should consider
the topography, maximum flood level, existing
structures, etc.

e Possible reduction of flow in the waterways
traversing flood-prone areas

//\\
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Project Phase /
Environmental
Aspect

Key Environmental
Aspects / Potential
Impacts

Measures for Prevention/Mitigation or
Enhancement

Water Quality

Water pollution

e Training of concerned personnel on oil spill
response plan

e Provision of drainage leading to an oil-water
separator at the motor pool

¢ Designation of paved used oil storage area for
the storage of used oil and oil-contaminated
materials

¢ Provision of silt traps, sediment control dams,
and siltation ponds at stockpiles, staging
areas, and active construction sites

e Location of labor camps at least 500m away
from a waterbody

e Collection and treatment of hazardous wastes
prior to final disposal

¢ Provision of temporary sanitary facilities at the
labor camps

e Stockpiling of collected silt/sediment for
possible reuse

e Disposal of solid wastes according to
environmental regulations

e Prohibit parking, cleaning and repair of
vehicle or heavy equipment near the water
body

Freshwater Siltation of freshwater Properly constructed drainage system along
ecology bodies reducing the strategic areas to minimize siltation during a
growth and heavy downpour supplemented with silt curtains,
development of aquatic | geotextiles or coconets
organisms
High volume of organic | Regular removal of accumulated silts and proper
materials in freshwater disposal or storage to minimize further
bodies may result in mobilization.
eutrophication
C. TheAir

Meteorology
Change in local
micro-climate

Increase in local
temperature due to
vegetation removal

¢ Immediate planting of trees in open areas to
minimize the exposed areas and the possible
increase in temperature along the RROW

o Implement properly designed reforestation on
both sides of the road

Ambient air quality

Increase in fugitive dust
during construction

e Conduct of water spraying at dry and exposed
areas

e Provide wheel washing facilities at the
construction site to remove muds at the tires of
heavy equipment

¢ Impose speed limit

e Re-routing of construction vehicles at
considerable distance from Area Sensitive
Receptors (ASRs), if possible

e Possible suspension of construction works
during very dry weather and/or windy
conditions when dusts are apparently to be
dispersed at nearby ASRs

e Regular visual inspection at the project site
and conduct of mitigation measures to control
high fugitive emissions, if necessary

//\\
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Project Phase /
Environmental
Aspect

Key Environmental
Aspects / Potential
Impacts

Measures for Prevention/Mitigation or
Enhancement

Gaseous emission from
fuel-burning equipment

¢ Implement properly designed reforestation on
both sides of the road

e Monthly monitoring of TSP, PM1o, NO2 and CO
at ASRs during the 1st year of operation; and,
reduce frequency of monitoring thereafter as
necessary

Air pollution due to SOz,
NO2, CO, and TSP
emissions from vehicles
and heavy equipment

e Regular maintenance of heavy equipment and
motor vehicles

o Installation of off-site ambient air quality
monitors

Ambient sound
levels

Increase in ambient
noise level

e Enclosure of the
construction

e Minimize, if not totally avoid, construction
works during nighttime

e Operation of heavy equipment only during
daytime

e Provision of noise barriers such as walls or
earth embankment particularly adjacent to
schools, churches, and residential areas

¢ Planting of trees along the edge of RROW or
adjacent to the road fence for blocking the line-
of-sight between the noise source and the
receptors.

project area during

D. The People

Acquisition of
RROW

Possible tenurial/ land
issue

e Completion of the parcellary survey

¢ Implementation of a Compensation Plan for
affected properties based on ROWA
guidelines

Displacement of
settlers, properties,
conflict with land
ownership

Implementation of a Compensation Plan for
affected properties based on ROWA guidelines

Cultural / Lifestyle
Change due to
relocation

¢ Provision of adequate financial compensation
coupled with sound financial management for
the affected households

e The plan should include availability of access
to basic services for both relocatees and
remaining communities adjacent to the project

Site Selection

Change in Physical
Resources

SLTC may assist in the improvement of Mt.
Makiling watershed to enhance its environmental
condition and resources

Relocation of

Threat on food security

Provision of livelihood and skills training to

Affected from loss of economic affected households
Households opportunities and
assets
Manpower In-migration ¢ Prioritize hiring of qualified local residents

Requirement for
the Project
Construction

e Provision of temporary housing, amenities,
and sanitary services to the workers

Resource competition

e Prioritize hiring of local residents
e Resources / Assistance to host communities
of relocatees for the delivery of basic services

//\\
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Project Phase /
Environmental
Aspect

Key Environmental
Aspects / Potential
Impacts

Measures for Prevention/Mitigation or
Enhancement

Health and Safety

Threat to Public Health
and Safety

e Coordination with RHUs for possible regular
monitoring of residents' health conditions and
in the implementation of health care
interventions

¢ Resettlement Plan should provide strategy for
livelihood / income restoration among the
affected households

Expected Local
Benefits

Opportunities for
employment

Prioritize hiring of qualified local residents

Income generation
opportunities

Flourishing of entrepreneurial establishments to
cater to the needs of project workers and users

Prioritize purchase of construction materials
from local suppliers

Increase revenue to
host LGUs

Prompt payment of taxes and business permits

Traffic Condition

Disturbance to
travellers particularly at
MakBan road and
barangay roads that
connect to Maharlika
highway which will be
used as access roads
to the project

Implementation of Traffic Management Plan
(TMP) which incorporates the following:

1. |Installation of signages and warning systems
at designated areas before, along and after
the construction sites

2. Enclosure / Barricading of construction sites

3. Provision of lighting system adjacent and
within the construction sites for the safety of
road users and workers

4. Road widening in identified areas like
MakBan road
5. Delivery of pre-cast super structure

members during nighttime between 10:00PM
to 5:00AM when traffic is expected to be
lowest.

IIl. OPERATION AND MAINTENANCE PHASE

A. The Land

Terrestrial biology

Effects of air emissions
and noise on terrestrial
fauna

¢ Planting of appropriate plant species or sound
barriers at the road perimeter to attenuate
noise

¢ Prohibit vehicles without exhaust mufflers

o Impose speed restriction in sensitive areas

B. The Water

Hydrology

Change in drainage
morphology

Progressive rehabilitation and tree plantation at
the break of slopes and water channel banks.

Change in stream depth

Reduction in stream
volumetric flow

Monitoring and maintenance of slope
stabilization measures along the alignment
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Project Phase / Key Environmental
Environmental Aspects / Potential
Aspect Impacts

Flooding ¢ Regular cleaning and maintenance of drainage
system

e Monitoring and maintenance of slope
stabilization measures along the alignment

e Proper waste and garbage disposal

¢ Possible reduction of flow in the waterways
traversing flood-prone areas

Water quality Sedimentation of water [ ¢ Maintenance of embankment slope ratio

bodies e Maintenance of retaining structures or stone
pitching along the alignment, if necessary

¢ Maintenance of vegetation along embankment
slopes particularly near bridge location

Measures for Prevention/Mitigation or
Enhancement

Water pollution ¢ Training of concerned personnel on oil spill
response plan

¢ Disposal of solid wastes according to
environmental regulations

e Collection and treatment of hazardous wastes
prior to final disposal

¢ Designation of paved area for the storage of
used oil and oil-contaminated materials

¢ Provision of sanitary facilities in the toll plazas

C. TheAir

Change in the Increase in local Maintenance of properly designed reforestation

local micro- temperature due to on both sides of the road

climate presence of road and its

operation

Air quality Gaseous emission from | e Maintenance  of properly  designed

fuel-burning equipment reforestation on both sides of the road

e Monthly monitoring of TSP, PM10, NO2 and
CO at ASRs during the 1st year of operation;
and, reduce frequency of monitoring
thereafter, as necessary

e Prohibit entry to the expressway of vehicles
emitting excessive smoke (visual observation)

Noise generation from ¢ Provision of noise barriers such as walls or
vehicular movement earth embankment particularly adjacent to
along the TR4 schools, churches, and residential areas
alignment e Planting of trees along the edge of RROW or
adjacent to the road fence for blocking the
line-of-sight between the noise source and
the receptors

D. The People

Project Operation [ Change in Physical SLTC may assist in the improvement of Mt.
Resources Makiling watershed to enhance its environmental
condition and resources

Manpower In-migration Prioritize hiring of qualified local residents
Requirement Resource Competition Prioritize hiring of local residents

Resources / Assistance to host communities of
relocatees for the delivery of basic services

ES-11
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Project Phase / Key Environmental . .
. . Measures for Prevention/Mitigation or
Environmental Aspects / Potential
Enhancement
Aspect Impacts
Health and Safety | Threat to Public Health | Coordination with RHUs for possible regular
and Safety monitoring of residents’ health conditions and in
the implementation of health care interventions
Safety Traffic accidents e Provision of proper and adequate signages
e Impose speed restrictions
e Provide emergency response medical team
¢ Implementation of Social Development Plan
and IEC

IV. ABANDONMENT PHASE (Details of the Abandonment Plan will be submitted to EMB at least
1-year prior to abandonment)

C. Summary of Risks and Uncertainties

The project is not expected to present significant impacts or risks to the land, air and water components.
The MGB identified geologic hazards such as fault lines, volcanic eruptions and landslides are quite far
and are not expected to significantly affect the alignment. The result of geotechnical investigations will
be considered in the detailed engineering design for the proposed alignment. The vegetation in the area
consists of common species of plants and trees. Although 14 species are listed in the IUCN Redlist of
Threatened Species, none is cited in DAO 2007-01 or National List of Threatened Plants and Wildlife
Species.

The project location is not a flood-prone area except for a few sections experiencing localized flooding.
The flood-prone areas will be considered like incorporating the maximum flood level of the rivers along
San Pablo City to Tiaong, Quezon in the parameters for the road design. In general, the project
operation will have minimal impact on the air quality in the area. During construction, the contractors
will be regularly monitored regarding its compliance and implementation of environmental measures to
minimize negative impacts on the air quality.

The major concern of the project is the acquisition of RROW resulting to dislocation of affected persons/
families; loss of livelihood, structures and properties; and, threat or uncertainty of resulting economic
well-being. However, the acquisition of the RROW is the responsibility of the DPWH since this public
utility is a project of the national government which is only being contracted to SLTC. In this regard, the
SLTC has just completed the Resettlement Action Plan (RAP) that will be used by DPWH in the RROW
acquisition for the project. The RAP presents the Resettlement Policy Framework (RPF) that defines
the objectives, principles and eligibility criteria for Project-Affected- Persons (PAPSs), entitlements, legal
and institutional framework, and modes of compensation. It also specifies the participation and
consultation procedures and grievance redress mechanisms that will be employed to compensate,
resettle and rehabilitate the living standards of PAPs.
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SECTIONONE PROJECT DESCRIPTION

EIS of SLEX Phase 2 TR4 Project

1.0 PROJECT DESCRIPTION

The South Luzon Expressway (SLEX) Phase Il Toll Road 4 Project started when it was presented to
the Toll Regulatory Board (TRB) for evaluation and approval at the beginning of 2012. The conduct of
parcellary survey together with the road design materialized after the TRB approval of the project in the
following year. An Environmental Compliance Certificate (ECC) was issued to the project in July 2014
based on the environmental study using the initial design of the TR4.

The project did not commence after the ECC issuance due to the revision in some sections of the
alignment to minimize, if not totally eliminate, the potential problems during its implementation. The
56.862 km length of TR4 exhibits different characteristics such as type of ownership, land classification,
topography, land use, land cover, etc. which should be considered in the road design and RROW
acquisition. A re-alignment was determined based on one or combination of the following factors; (1)
initial environmental study; (2) site verification or parcellary survey; and, (3) coordination with the
concerned government agencies and/or private entities.

The final design shows a major re-alignment at the start and end sections of the TR4 or at TR4-A and
TR4-E. Thus, an ECC amendment will be required to include the areas in the re-alignment which are
not covered in the initial TR4 alignment. This is also a factor for the project delay since the workplan is
in chronological order starting with the construction of the TR4-A progressing towards TR4-E.

1.1 Project Location and Area

The proposed South Luzon Expressway (SLEX) Phase Il Toll Road 4 Project (the “Project” or TR4) will
interface with the existing SLEX Phase | in Calamba City, Laguna, and ends in Tayabas, Quezon. The
Project with a total length of 56.862 km is subdivided into five (5) sections (Table 1-1 and Figures 1-1
to 1-3). It traverses 45 barangays located within the following cities/municipalities:

Calamba City, Laguna;
Sto. Tomas, Batangas;
Alaminos, Laguna;

San Pablo City, Laguna;
Tiaong, Quezon;
Candelaria, Quezon;
Sariaya, Quezon, and
Tayabas, Quezon.

Table 1-1: Project Alighment

Sections . ST LEEGTH Interchange
FROM TO )
TR4-A KM 56+518.116 KM 67+835.980 Sto. Tomas Interchange
14° 09’ 15.44" N 14° 04’ 48.84" N 11.318
(Sto. Tomas-Makban) 121°08' 43.47°E | 121° 12 11.07°E Makban Interchange
TR4-B KM 67+835.980 KM 79+953.320 " A
. 14° 04’ 48.84” N 14° 02’ 23.55" N 12.117 San Pablo Interchange
(Makban-San Pablo City) | 451272 11077 | 121°18' 3617 E
TR4-C KM 79+953.320 KM 87+450.000 _ A
- 14° 02’ 23.55" N 13° 58 52.01" N 7.497 | Tiaong Interchange
(San Pablo City-Tiaong) | 15104836177 E | 121° 20’ 00.62" E
TR4-D 87+450.000 102+450.000 000 | Candelari A
. : 13° 58 52.01" N 13° 56’ 18.00" N 15. andelaria Interchange
(Tiaong-Candelaria) 121°20° 00.62" E | 121°27'47.33’E
TR4-E KM 102+450.000 KM 113+550.000 Sariaya Interrchange
(Candelaria-Tayabas 13°56' 18.00" N 13° 59’ 04.20" N 10.930
City) 121° 27’ 47.33" E 121° 33’ 39.60” E Tayabas Interchange
TOTAL 56.862

//\\
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The project will start by connecting to the Toll Road 3 (TR3) at KM 56 + 518.116 in Calamba City. From
this point, it will be traversing mostly brushlands and agricultural lands along the footslope of Mt.
Makiling before crossing the MakBan road. The road alignment will be passing coconut and fruit
plantations after the MakBan Interchange and agricultural lands towards the San Pablo Interchange.
The TR4-B will be traversing a topography with slope ranging from 90 meter above sea level (masl) to
270 masl. The TR4-C is in a vicinity with the same land use as in TR4-B. This road section is generally
flat to undulating with major portion traversing coconut plantation and farmlands as it approaches the
Tiaong Interchange.

TR4-D also traverses agricultural lands with flattish to broadly undulating terrain. The TR4-D will be
crossing several streams wherein the major river channels are deeply incised with almost vertical banks.
In general, the TR4-D will be sloping upward from an elevation of 50 masl near Tiaong Interchange to
110 masl as the road segment approaches Candelaria Interchange. TR4-E follows the mid-slope of Mt.
Banahaw with elevation of 110 masl to an average elevation of about 250 masl from the Sariaya
Interchange to Tayabas Interchange. The area is mostly open grasslands to patches of cultivated lands
with built-up areas near the national road.

The start of the TR4-A is accessible from the existing South Luzon Expressway (TR3) and its end along
the MakBan Road. The other road sections from TR4-B to TR4-E are mostly accessible thru the
Maharlika highways at the proposed interchange locations and local roads along Batangas, Laguna,
and Quezon. Access to the project is also possible thru some local provincial, municipal and barangay
roads that it will be crossing particularly from TR4-B to TR4-E.

The proposed re-alignment will be traversing most of the identified barangays in the initial TR4
alignment. The realignment will be traversing 45 barangays as compared to the 47 barangays from the
initial design of TR4 (Table 1-2).

The proposed alignment will enclose an easement or road right-of-way (RROW) limits of 60 meters
across. The alignment, however, may be adjusted during the detailed engineering design to account for
minor geometric re-alignment. The project involves only the main alignment of the TR4 since all its
access roads will be provided and/or under the responsibility of the Department of Public Works and
Highways (DPWH).

The direct and indirect impact areas of the project are determined based on Annex 2-2 of the Revised
Procedural Manual of DENR AO 2003-30. The direct impact area refers to the area covered by the road
alignment and its road right-of-way limits of 60 meters. It also covers all related support facilities that
includes areas to be utilized during construction, such as contractor’s field/site facility areas, concrete
batching plants and other temporary facilities. The direct impact area (DIA) is represented primarily by
the road alignment (Figure 1-3). The indirect impact area (l1A) during construction phase will cover the
barangays and the city / town center wherein the TR4 project will be located (Figure 1-3). During
operation, a wider coverage of impact area is projected emanating from the National Capital Region
(NCR) down south to Mindanao that will be utilizing the project as a transport route.
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Figure 1-3: Topographic Map showing the TR4 Alignment
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Table 1-2: List of Barangays and Impact Areas

//\\

LOCATION o Re-Alignment
NO. City / Inlt_lal Primary Secondary
M Municipality Design Impact Area mpact Area
1 | Makiling \
2 Puting Lupa _ - \
— Calamba City
3 | Saimsim \
4 | Ccamaligan \ -
5 | San Rafael \ \ Sta. Anastacia
6 | San Tiago \ \ Sta. Elena
7 | San Antonio \ \ San Agustin
8 | San Bartolome \ \
9 | San Miguel \ \
10 | San Vicente \ \
11 | San Pedro - \
12 | Santa Elena Sto. Tomas \ -
13 | Santa Anastacia \ -
14 | San Agustin \ -
15 | San Pablo - \
16 | San Felix \ \
17 | San Jose \ \
18 | San Juan \ \
19 | San Andres \/ \/
20 | SanJuan \ \
21 | Palmal - \
22 | San Miguel Alaminos \ \
23 | San Agustin \ \
24 | San Benito \ \/
25 | San Roque \ -
26 | Sta. Monica \ \ San Roque
27 | San Miguel \ \ San Rafael
28 | San Gabriel - \ Sta. Ana
29 | Soledad \ \
30 Sta. Veronica San Pablo - \
31 | Sta. Maria City N N
32 | Santissimo Rosario \ \
33 | SanlIsidro \ -
34 | San Antonio \ \
35 | Bulakin \ \ Anastacia
36 | Cabatang Tiaong \ Y Lusacan
37 | Lagalag \ Y Talisay
1-7
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LOCATION o Re-Alignment
NO. City/ Inlt_lal Primary Secondary
Barangay Municipality Design Impact Area Impact Area
38 | Lalig \ \
39 | Anastacia \ -
40 | Bukal Norte \ \ Bukal Sur
41 | Masin - \ Masalukot |1
42 | Masalukot | \ \ I\N/Igrl:gilag
43 | Mangilag Norte Candelaria \ V
44 | Mangilag Sur \ \/
45 | Masalukot Il \ -
46 | Malabanban Norte \ -
47 | Concepcion | \ \/
48 | Sampaloc Sto. Cristo \ \
49 | Pili V V
50 | Mamalall - \
51 | Balubal . - \
52 | Gibanga Sariaya \ \
53 | Sampaloc | v
54 | Sampaloc Il - \
55 | Janagdong | \ -
56 | Tumbaga ll N -
57 | Tumbaga | \ -
58 | Calumpang - \
59 | Gibanga Tayabas City \
60 | Isabang \ -
Total 47 45 12
Notes: Fonts
Black Barangays to be traversed at the TR4 initial design and re-alignment
Blue Barangays to be traversed only at the proposed TR4 re-alignment
Red Barangays to be traversed only at the initial design of TR4

1.2 Project Rationale

The Philippine Government through the Toll Regulatory Board (TRB) has entered into a contract with
South Luzon Tollway Corporation (SLTC) to improve the existing condition of SLEX and to extend the
expressway from Calamba City to Tayabas City in Quezon. This is one of the priority projects of the
Philippine Government to date, and part of the study on High Standard Highway Network Development
and the Metro Manila Urban Expressway System Study in 1993.

An Environmental Compliance Certificate (ECC) has been issued for the project on July 11, 2014
(Annex D). A re-alignment of the TR4 has materialized in consideration of the concerns of some
stakeholders and based from the results of parcellary survey. The primary factors considered for the
proposed realignment include the following: existing land use, general topography or terrain,

1-8
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communities/people to be affected, and accessibility. Based on these criteria, a re-alignment of Section
TR4-A will be implemented to avoid the existing geothermal injection wells and pipes of the MAKBAN
Geothermal Power Plant and to move the alignment farther away from the buffer zone of Mt. Makiling.
In addition, a realignment of Section TR4-E will be done to avoid the existing developed subdivision at
the proposed endpoint of TR4 in Lucena City; to minimize possible problems on the cost for the right
of way and crossing the structures from the existing and future major and minor roads such as eco-
tourism road; and, to be more economical for the Philippine Government since most of the lots along
the realignment's ROW are agricultural land.

Based from the above-mentioned considerations, TR4-A will be shifted on the southern part and will be
located at 15 barangays instead of the initial 16 barangays in Calamba City and Sto. Tomas, Batangas.
The final location will be traversing mostly agricultural lands or brushlands, and nearer to the highway
but farther away from the buffer zone of Mt. Makiling. On the other hand, the TR4-E will be shifted at
the northern side of Daang Maharlika which is nearer at the footslope of Mt. Banahaw. Just like TR4-A,
the new location is comprised mostly of farms and brushlands with slight built-up areas in the vicinity.
Since the changes are primarily along the internal route and not on the identified destinations / locations
of toll plazas, the realignment is not expected to affect the traffic demand or cause a demand shift. The
summary of the proposed realignment is presented in Table 1-3.

Table 1-3: Features of the Proposed Realignment

TR4 SECTIONS FEATURES OF REALIGNMENT
Will avoid the MakBan injection well underneath the initially-designed TR4
alignment.
TR4-A Quite far from the footslope of Mt. Makiling

Less built-up area to be affected

More accessible

TR4-B No proposed change in the alignment
TR4-C No proposed change in the alignment
TR4-D No proposed change in the alignment

Request of the general public to transfer the road alignment to the northern
side of the national road

TRA4-E Less built-up areas to be affected

Less disturbance to the traffic flow at the existing roads

1.2.1  Specific Objectives
The Project has been proposed for the following reasons:

a) To contribute to the economic development of the growth centers in Region IV, Region V
and other nearby regions.

The role of the three provinces (Laguna, Batangas, and Quezon) in the regional and national context
stems from their being part of the CALABARZON development corridor. Endowed with beautiful land
and seascapes, the three provinces can maximize their income through tourism activities while
developing its agricultural, fishing and agro-industrial and manufacturing products that cater to the
domestic and international markets. Thus, it is important to ensure that these provinces are able to
perform and maintain their roles within the Region’s framework. The development of additional gateway
to these provinces such as the implementation of planned major transport projects like the TR4 will
complete the missing link for the extension of the SLEX to Metro Lucena.

The TR4 scheme is intended to serve the main population centers in Quezon Province and San Pablo
City in Laguna and spur further economic development and access to the National Capital Region. The
Province of Quezon is the country's leading producer of coconut products, with fishing forming a large
part of the province’s economy.

1-9
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Laguna, which is directly south of Metro Manila, is the third largest province in Region IVA. Laguna's
proximity to NCR makes it a strategic site for domestic and international business. Since SLEX Phase
1 was completed, numerous industrial/ economic zones have been developed in the area. San Pablo
City, which has the fifth largest population in Laguna, is expected to develop into the Information and
Communications Technology hub of Southern Luzon upon the completion of the TR4 project.

b) To provide faster and safer access to Regions IV and V, and alleviate the worsening traffic
congestions in the area.

There is only one (1) existing national highway (i.e., Daang Maharlika) that runs parallel with the
proposed Project route. At Daang Maharlika, a two-lane highway, traffic congestions are occurring along
several areas most especially within the town/city proper. With the construction of TR4, travel time will
be significantly reduced.

A 2007 time-and-motion survey showed that the average travel speed along Daang Maharlika was 40
kilometers per hour (kph). In addition, a significant increase in traffic volume up to year 2036 is
forecasted (Table 1-4). Thus, the extension of SLEX will ease existing and future traffic congestion in
the area.

Table 1-4: Projected traffic Volume Up to 2036 (Source: SLTC 2012)

ALL VEHICLE CLASSES
SECTION 2011 2016 2021 2026 2036
Calamba to Sto. Tomas IC 59,487 69,234 78,216 85,492 97,962
Sto. Tomas IC — Sto. Tomas 46,501 54,588 62,336 67,210 76,070
Sto. Tomas IC — Alaminos 13,946 17,522 19,901 23,375 30,009
Alaminos — Tiaong 10,962 13,579 16,466 20,075 24,957
Tiaong — Candelaria 12,048 14,992 18,322 22,828 27,903
Candelaria — Tayabas 12,732 17,102 20,545 24,830 29,923
Total (TR4 full) 49,687 63,195 75,235 90,909 112,792

The SLTC will strictly implement the speed limit to ensure absolute safety for all motorists. Legally, the
maximum allowable speed along the tollway is 80 kilometers per hour; but given certain conditions,
especially when on a flat terrain, vehicles are allowed to travel up to 100 kilometers per hour.

For the same reason on safety, a minimum speed limit will be enforced along the TR4. Minimum speed
is 60 km per hour; otherwise, a mobile patroller's assistance is necessary to protect slow moving
vehicles from posing a hazard to other fast moving motorists.

1.2.2 Project Benefits

Upon completion, the TR4 will link the provinces of Batangas, Laguna, and Quezon including the Port
in Lucena City to the key economic hubs in Manila. The linked highway is expected to convey more
than 60% of the country's exports through SLEX from the industrial hubs not only in the CALABARZON
corridor but as far south as Mindanao. Travel time from Lucena City to Sto. Tomas in Batangas until
the Alabang Viaduct is estimated to take a little over 1 hour, compared to the present 3 hours.

The SLEX TR4 will offer a seamless nautical and land highway that will save both precious time and
transport cost for individuals, passengers, businesses and freight movement. In addition, it is expected
to decongest Metro Manila by opening up new centers of business and commerce further south via
TRA4.

1.2.2.1 Ease of Travel, Safety and Convenience

The good motoring experiences at SLEX Phase 1 after its rehabilitation will practically be duplicated
when the TR4 becomes operational. With all these benefits already being enjoyed by CALABARZON
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motorists, the TR4 will provide travelers and the transport industry a public service that is at par with
internationally-approved traffic and road maintenance standards and practices.

Better roads like TR4 yield benefits that are far beyond motoring. They become economic lifeline that
helps the industries and businesses grow and generate more jobs. Likewise, a new road to be built
called TR4 puts families closer to their loved ones. It raises the quality of life for Filipinos.

1.2.2.2 Meeting Motorists’ Expectations

With wider lanes which will allow safer and shorter travel time, the new and well-lighted TR4 toll plazas
will be installed. Considering the system compatibility with Skyway and/or STAR Tollway, the long
gueues of vehicles before and after the toll plazas would become thing of the past.

Street lamps will be installed along and near interchanges to extend visibility and reminders to all
motorists that decelerating and accelerating vehicles are coming up ahead. Bigger and wider culverts
are to be constructed in flood-prone areas while see-through fences are to be maintained to offer
harmony with nature and neighboring residential/commercial developments.

1.2.2.3 New and Improved Road Safety Devices

A key to the TR4 toll ways traffic management system in responding quickly and in real-time are the
CCTV cameras closely spaced at 1 kilometer apart. Any stalled vehicle, pedestrian, or strayed animal
can be identified by the cameras so that traffic patrol teams can be alerted to respond immediately.
This pro-active monitoring system ensures safer and secure SLEX for the motorists.

Huge electronic message boards called Variable Message Signages (VMS) will also be installed both
on the north and south bound lanes. These VMS provides real-time advisory to motorists on traffic
situations, exact location of accidents (if any), and other traffic advisories.

Also, TR4 will be equipped with motorist emergency lay-bys (emergency area) that will be strategically
located kilometers apart; serving as emergency and parking stops for drivers who need them.

1.2.2.4 Lower Traffic Incidence

Traffic records in 2007 up to the present reveals lowering accident occurrences inside the newly-built
SLEX. Now under the care of SLTC, the travel safety record in 2010 is seen to have improved by 70%
compared to the 2007 record. Accidents have been reduced to 50% in 2009, and 30% for the first 3
months of 2010 as compared to the 2007 record.

To date, the average record of traffic accident from 2011 to 2014 has accounted 1.33% major injuries
and 2.20% fatalities. More than 80% of these accidents were due to collision of 2 or more vehicles, with
70% caused by driver's or human error.

1.3 Project Design Considerations / Alternatives
1.3.1 Project Design Considerations
1.3.1.1 Siting of the Road Alignment

Considering that it is a government project, the re-alignment of TR4-A and TR4-E was concentrated on
having the layout plan along public lands and open areas to minimize problems in the right-of-way
acquisition. This is mostly attained at sloping areas or mountainous terrains. The alignment is set
relatively close to the feasible access points particularly at the footslope or just downhill of the mountain
for economic consideration, aside from avoiding possible intrusion to settlement of indigeneous people.
However, this configuration increases the possibility of crossing the waterbodies that is draining the
mountain. The construction of bridges against setting the alignment at higher elevation to avoid crossing
the waterbodies is a major factor in finalizing the TR4 alignment.
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Majority of the slightly sloping to level lands along the TR4 alignment are private properties. In this case,
the main consideration is to minimize the negative impacts to property owners and/or users of the land.
This is realized by placing the TR4 alignment in the following land use in order of priority:(i) idle or open
areas;(ii) agricultural lands;(iii) fruit/tree plantations; and, (iv) small settlements. This will minimize the
displacement of affected families, removal of structures and facilities, and the disruption of economic
activities in the area.

The existing road/s in the area will be connected to the interchanges going to the toll gate as access to
the TR4. No disruption on the driving pattern of the motorists is expected except for having an option to
use the TR4 as the route to their destinations.

1.3.1.2 Technology Selection / Operation Processes

e Both horizontal and vertical alignments are designed to minimize the demolition of buildings
and land acquisition. Overpass at the intersections with national roads, barangay roads and
farm crossing have been based on the actual site conditions. TR4 is passing over and
sometimes passing below these roads. The clearance above roadway is generally 5.20 m for
uniformity with TR2 and TR3 and 6.80 m above railways.

¢ The center line of the TR4 alignment was established such that it minimizes the cut and fill works
and the land acquisition by reducing the median similar to TR3.

e The alignment has been designed to avoid disturbance to industrial areas in the Municipality of
Sto. Tomas by locating it in agricultural lands or brushlands. This will also avoid increasing air
pollution in the industrial area due to the fuel combustion of vehicles using the TR4.

o TR4 starts at Sta. 54+393.48 of TR3. The alignment bends to the southeast through a buffer
zone between the light industry area and the protected zone of Mount Makiling. The alignment
continues up to Brgy. San Pablo, Sto. Tomas, Batangas then shifting slightly to the east due to
the presence of industrial buildings and the road to Makban Geothermal. This will also minimize
the increase of air pollution in the industrial areas and incompatibility with the land use or
classification.

e The TR4 alignment at the intersection in Alaminos, Laguna and the national road is designed to
avoid the double crossing on the barangay road and away from Malaking Tubig River. The TR4
alignment is set away from Malaking Tubig River so that it will not serve as obstruction in
conducting activities in the area particularly during calamities and typhoons.

e TR4 alignment in Makban has the characteristics of a mountainous area with several valleys
and steep slopes. Hence, the design standards used are those applicable to such terrain
conditions. However, the alignment from San Pablo City, Laguna to Candelaria, Quezon follows
the standards for rolling terrain while flat terrain from Sariaya to Tayabas City, Quezon. The
design standards to be implemented will minimize the waste generation particularly during
construction and positioned the TR4 alignment visually compatible with the vicinity.

e The alignment is modified to pass between an existing road and its adjacent creek to avoid the
Ayala Greenfield Golf and Leisure Club located at Barangay Saimsim, Calamba, Laguna.

e The alignment at Makban, Sto. Tomas, Batangas passes through mountainous terrain. Vertical
crest curves are designed to provide the required stopping sight distance rather than overtaking
sight distance. This also allows minimum length of the curves, hence the volumes of
earthworks. Allowing the sight distances to the barest minimum will result in cut earth materials
during construction. However, this approach will require the carriageway lane marking to
indicate a no overtaking signage and similar appropriate signages. This will entail an added
cost but will ensure the safety of motorists during its operation.

e Alignment from San Pablo City to Tiaong is designed taking into consideration the maximum
flood level of the rivers, the topography of the barangay, farm roads crossings, and the existing
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railways. This will prevent inducement of flooding due to the presence of the TR4 alignment.

The hazard maps from Philippine Institute of Volcanology and Seismology (PHIVOLCS) and Mines and
Geo-Sciences Bureau (MGB) were used as reference to determine the natural hazards expected along
the TR4 alignment. The Liquefaction Hazard Map of PHIVOLCS showed that the TR4 alignment is not
susceptible to ground shaking, ground rupture and liquefaction since it is quite far from the nearest
active fault. The TR4 alignment has low susceptibility to landslide except at the river crossing based on
the MGB Landslide Susceptibility Map. However, the MGB Geohazard Map indicated low to moderate
susceptibility to flooding. Together with the projected increase in rainfall due to climate change, the
susceptibility to flooding of low-lying areas particularly in the San Pablo City to Tiaong section is
incorporated in the design of the TR4 alignment.

In summary, the proposed location and design of the TR4 alignment will minimize the waste generation,
particularly from the demolition of existing structures and ground excavation during construction. It will
also prevent the potential increase in air pollution during operation by locating the TR4 alignment farther
away from industrial areas. The project will be patronizing the local suppliers for the raw materials to be
used during construction. Coordination with the local water and power suppliers will be prioritized for
the provision of the project requirements. The operation of electric generators and usage of surface
water/groundwater will be limited in the mountainous areas wherein there are no existing supply. Table
1-5 below provides the key environmental considerations in choosing the final alignment for TR4 and
the bases in the selection of alternatives.

Table 1-5: Matrix of Key Environmental Considerations

Particular Segment of the Key Environmental

TR4 Alignment Considerations FEMETE
Km 56 to 67 Minimize earthwork cut and fills | Entire alignment
Avoid disturbance and
Km 57 increase of air pollution in the | Calamba Section

industrial areas

Avoid disturbance and
increase of air pollution in the
industrial areas, and
compatibility with the land use
Avoid disturbance and

Km 67 increase of air pollution in the
industrial areas

Minimize waste generation
Km 62 during construction at the Sto. Tomas section
valleys and steep slopes
Minimize waste generation
Km 79 to km 100 during construction at the San Pablo to Candelaria
rolling terrain

Minimize waste generation
Km 103 to km 110 during construction at flat Sariaya to Lucena
terrain

Km 58 Calamba section

Shifting to east; Makban
Interchange

Calamba section (realignment)
final alignment will no longer
cross the golf course

Original alignment will cross

Km 57+500 the golf course

Construct 640 meter viaduct o
Km 57 to Km 58 - - - High in cost
Stopping sight distance

Alignment from San Pablo to | Avoid possible inducement of Barangay/farm roads and

Tiaong flooding in the area railroads crossings

Entire alignment Minimize demolition of Calamba - Alaminos - San
buildings, land acquisition Pablo
costs, and increase in air
pollution
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Particular S(_egment of the Key Enyironmental Remarks
TR4 Alignment Considerations
Traffic decongestion Alaminos - San Pablo
Main population, business and | San Pablo - Tiaong -
agricultural centers Candelaria - Sariaya

Industrial and economic zones | Sariaya - Tayabas - Lucena
Daang Maharlika which is one | Laguna - Quezon
directional highway

San Pablo Interchange ICT hub Promote employment
Tayabas Roundabout Fish port Easy access

1.3.1.3 Traffic Volume

The project will optimize the connection of the provinces of the CALABARZON (Cavite, Laguna,
Batangas, Rizal and Quezon) with the Metro Manila thru the South Luzon Expressway. In addition, it
will extend its operation to connect the southeast and southwest of Luzon with Quezon and Laguna.

1.3.1.4 Project Area

TR4 scheme intends to serve the main population, business and agriculture centers in Quezon and
Laguna Provinces. Quezon is one of the country’s leading producers of coconut products. Within
Quezon, the bulk of population is centered at Lucena City and its adjacent city and municipalities.
Lucena City also has a port with passenger and products terminal, in addition to a fishport.

Laguna is directly south of Metro Manila and its proximity to Metro Manila makes it a strategic site for
domestic and international business. Since SLEX Phase 1 was completed, numerous industrial /
economic zones, including high end housing and institutional/touristic establishments have been
developed. San Pablo City is expected to develop into the Information and Communications Technology
hub of Southern Luzon.

1.3.1.5 Existing Road Network

Currently, there is one national highway called Daang Maharlika, running parallel to the proposed TR4
alignment. The highway is mainly one-lane in each direction. A considerable amount of traffic
congestion in the built-up areas is still a daily phenomenon along the highway even with its ongoing
expansion.

1.3.1.6 2012 TR4 Traffic Demand and Revenue Forecast

A 2012 traffic study was conducted by Parsons Brinckerhoff Philippines, Inc. (PB) as commissioned by
SLTC (Annex E). The highlights of the above-mentioned study are presented below.

The traffic volume was observed to be moderate to heavy in the roads near the vicinity of the proposed
TR4 alignment during the morning peak of 8:00 AM — 9:00 AM. The volume gets heavier as traffic
approaches the city or town proper. The link which has the heaviest volume is the Calamba City — Sto.
Tomas link (Figure 1-4).

The traffic hourly variation showed that the peaks of traffic volume occur between 8:00 — 9:00 AM at
6.19% and 3:00 — 4:00 PM at 5.48% (Figure 1-5). There was an observed gradual decrease in the
afternoon traffic from 6:00 PM to 4:00 AM as compared to the daytime volume. The majority of the
vehicle volumes during morning and afternoon peak hours were cars with 50% followed by PUJs and
trucks with 19% each.

The general trend of traffic along the study area decreases eastward from Calamba City. However, the
traffic volume starts to increase towards Metro Lucena after passing the Municipality of Candelaria. It
could be due to the road connecting the Lipa City and San Juan-Rosario in Batangas from its southern
portion, which is a project of DPWH Region IV.
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It was observed that most of the jeepney routes are much localized and mainly serve the demand
between the larger urban centers. It could be presumed that jeepneys are unlikely to switch to the
proposed expressway due to the local nature of their service.

In summary, the results indicated that the TR4 (Phase 2) corridor will have a lower level of traffic
compared to SLEX Phase 1 and STAR corridors (Figure 1-4). The light vehicles such as cars, jeepneys,
and FXs constitute the highest proportion of the road users accounting to about 75% of the total vehicles
on the road. Other vehicles that have been observed are tricycles.

A travel time and delay survey was conducted considering the existing routes linking and/or along the
proposed TR4 alignment as follows:

Table 1-6: List of Existing Routes

Route No. Route Name
1 Calamba to Pagsanjan
Calamba to Candelaria
Calamba to Padre Garcia / Tiaong
4 Padre Garcia / San Juan to Lucena City

w

22229
41,085

‘———

M 20 30

x 1000 vehicles

Figure 1-4: Traffic Volume during Peak Hour
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Figure 1-5: 24 Hour Traffic Distribution

Isochrones were constructed to represent actual travel time for each route. The routes were linked as
per starting point in Calamba City and endpoint per respective route. Results indicated that the travel
time for Route 2 (linking Routes 2 and 4) takes almost 3 hours to reach Lucena City with average speed
of only 35 kilometers per hour (kph) (Figures 1-6 to 1-7).
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Figure 1-7: TTD Travel Speed (Source: 2012 Traffic Study)

The traffic study assumed a Level of Service C (LoS C) to determine the maximum capacity of TR4.
LoS C is still in the zone of stable flow, but most drivers are restricted to some extent in their freedom
to select their desired speed and to maneuver within the traffic stream. Based on this assumption and
the results of traffic survey, the maximum capacity of 50,000 vehicles per lane per day is computed

which was used in the traffic demand forecasting.

The traffic demand forecasts in annual average daily traffic (AADT) assuming an average scenario is
presented in Table 1-7. In addition, the traffic forecast was based on the initial design which did not
include a tollway in San Pablo City. The inclusion of the San Pablo City tollway in the final design

cropped up from the result of the traffic study.

Table 1-7: Summary of Base Traffic Forecast for the Average Scenario (AADT, veh/day)

Segments 2015 | 2020 2025 2030 2035 2040 2045
Sto. Tomas - Alaminos | 8,298 | 23,666 | 26,481 | 29,294 | 32,865 | 36,435 | 40,278
Alaminos — Tiaong 7,826 | 22,483 | 24,548 | 26,611 | 32,717 | 38,821 | 45,682
Tiaong — Candelaria 5,631 | 16,151 | 18,544 | 20,936 | 23,779 | 26,621 | 29,664
Candelaria — Sariaya 4,946 | 14,430 | 16,681 | 18,930 | 22,026 | 25,121 | 28,459
Sariaya — Lucena City 4,479 | 13,170 | 15,126 | 17,080 | 20,291 | 23,501 | 26,980

(Source: 2012 Traffic Study)

A minimum of 50% diversion to TR4 of the base traffic is projected at the initial stage of the project
operation (Table 1-8). The peak of traffic diversion to TR4 is projected in 2020 and will gradually

decrease thereafter.

//\\
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Table 1-8: Base Traffic Diversion to TR4 (%)

2015 2020 2030 2040
Segments
AADT % AADT % AADT % AADT %
Sto. Tomas - | 54, 51 11762 | 49.7 | 13446 | 459 | 14428 | 39.6
Alaminos
Alaminos — | o900 | 506 | 11826 | 526 | 13412 | 504 | 16460 | 42.4
Tiaong
Tiaong — 3009 54.4 9125 | 565 | 10656 | 509 | 11926 | 448
Candelaria
Candelaria— | = 3170 | 641 0506 | 665 | 11642 | 615 | 12887 | 51.3
Sariaya
Sariaya — 2737 61.1 8363 63.5 9975 58.4 | 11656 | 49.6
Lucena City

Note: AADT — Annual Average Daily Traffic (vehicles/day)
(Source: 2012 Traffic Study)

The corridor traffic growth will be higher when the TR4 is built at an average of 3.77% per year as
compared to the status quo or without TR4 at 2.27% per year (Figure 1-8). The expected increase in
the traffic growth could be attributed to the following:

e The project will attract traffic from other corridors (e.g., the Laguna de Bay corridor and the Sto.
Tomas to Batangas City) which would be diverted to the TR4;

o TRA4 will release latent traffic demand, which is not evident due to condition of the current roads;

e The project will also serve as catalyst to future enhanced land development within the corridor; and

e The project will enhance longer commuting from south-eastern part of Quezon province and the
rest of Region V provinces.
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Figure 1-8: Corridor Traffic Growth
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1.3.1.7 General Site Conditions

In general, the project area is not susceptible to any geologic and hydrologic hazards as per geohazard
evaluation of the Mines and Geosciences Bureau (MGB). The possible occurrence of the geohazards
such as volcanic eruption and seismic events are expected quite far from the project area.

The regional landscape reflects a strong volcanic imprint manifested by the presence of numerous
active and inactive volcanoes. The Taal Volcano is the nearest active volcano which last erupted in
1977.

The active fault systems surrounding the project site are the West Valley Fault, the Philippine Fault, and
the Lubang Fault. On the account of the movement of the tectonic features and fault systems, the project
region experiences one earthquake per year of Magnitude 5 and above. The seismic events tend to
cluster in the offshore region along Verde Island Passage between the southwest coast of Batangas
and Mindoro Island.

Local geologic structures observed in the immediate vicinity of the proposed alignment are the nearly
horizontal to low angle, thin- to medium- bedded and massive tuffaceous ignimbrite deposits. There
were no geological lineaments or faults encountered at the project area.

The entire project alignment is located in low to moderate susceptibility to flooding. However, localized
flooding in some sections are reported such as in San Vicente, Sto. Tomas, Batangas; San Pablo City
to Tiaong, Quezon; and, Barangays Tumbaga | and Il in Sariaya, Quezon.

Except during the construction phase, the project operation will not require significant power, water and
materials. The proponent could coordinate with the local service providers for the water and electricity
requirements at the tollways and interchanges during the project operation. The contractors will be
responsible for the water and power requirements during construction, either by installing their sources
or coordinating with the local service providers.

1.3.2 Summary and Comparison of Alternatives

Initially, the alignment will be affecting approx. 5.0 hectares (has.) of a golf course in Calamba City. The
final design has shifted the alignment to the existing concrete road and its adjacent creek to avoid the
impacts on the golf course. The creek is very wide and very deep wherein the alternative will be
constrained by the required design standards. The length of girders and column (posts) will prohibit
safe and sound construction of the bridge which entails high additional cost. Thus, this would
necessitate the construction of a 640 meter long viaduct crossing the creek.

The initial design did not include the San Pablo Interchange but the result of traffic study shows a better
traffic flow in case that it will be included in the alignment of TR4. The project will provide better and
extensive services if the San Pablo interchange will be provided considering that the city is a major
destination point. Thus, the proposed realignment will have the San Pablo Interchange as one of its
major components.

The supplies and materials, water, fuel and power requirements during construction are quite extensive.
The contractors will be responsible in providing the manpower and their required amenities, construction
supplies and materials, water, power, fuel, etc. The contractors could prioritize the local dealers and/or
service providers to supply their requirements. This will minimize the project impacts since the local
service providers have already existing environmental measures as part of their operation.

On the other hand, the contractors could also opt to utilize the river/s for their water requirements during
construction activities. They could apply for Water Permit from NWRB for the use of the streamflow at
the river/s adjacent to their construction sites. Considering the current usage of the rivers along and/or
crossing the TR4 alignment, its possible use for the project will have minimal impact. In addition, the
contractors could prioritize the services of the local power supplier. The use of standby generators
could be limited during emergency such as brownouts and in areas not accessible by the existing
electric transmission lines. This will minimize the air emission due to the burning of fuels.

1-19
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1.3.3 No Project Scenario

If the project will not be implemented, the traffic congestion along Daang Mabharlika is expected to
worsen. With the continuous increase in the number of vehicles plying the route, the current traffic
congestion will not only be confined at the built-up areas but could even expand to remote areas. This
will further increase the delay or travel time along this route. This will have a significant impact to the
economy in terms of access and delivery of goods and services; mobility of commuters; development
of the LGUs or land use plan implementation; loss or wastage of time and resources, among others

14 Project Components

The Project will be implemented in two (2) phases: Phase | covering TR4-A to TR4-C or from Sto.
Tomas, Batangas to Tiaong, Quezon; and, Phase Il at TR4-D to TR4-E from Tiaong, Quezon to
Tayabas City. The major components of the TR4 project are the main carriageway, overpass,
underpass, bridges, interchanges, and toll plaza. Other facilities will include drainage system, lightning
system, offices, warehouse, and services area. The main components of the project based from the
initial design and the proposed realignment are presented in Table 1-9.

1.4.1 Main Carriageway
The main carriageway of the TR4 will have 2 x 2 lanes or 2 lanes for each direction (Figure 1-9). It will

consist of five sections but the initial total length of 57.325 km is slightly reduced to 56.862 km (Table
1-9) and to be designed based on standards for main carriageway (Table 1-10).

agq_z |I’
A Q

44!:"

P I ix_ﬁ
- nm\ | - GUARD AR
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WIDENING {DUAL CARRIAGEWAY)
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r—— e

Figure 1-9: Typical Road Cross Section (4 Lanes) Project
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Table 1-9: List of Major Project Components

Location and Major Components of TR4

TR4 Segment Package A Package B Package C Package D Package E Total
Location No. of Barangays

Initial Realignment Initial Realignment Initial Realignment Initial Realignment Initial Realignment Initial Realignment
Calamba City 2 2 2 2
Sto. Tomas, Batangas 12 11 12 11
Alaminos, Laguna 2 2 52 52 6 6
San Pablo City 2 3 6° 7° 7 9
Tiaong Quezon 1 1 4 3 5 4
Candelaria, Quezon 2 3 4 1 6 4
Sariaya, Quezon 7 7 7 7
Tayabas City 2 2

Grand Total a7 45

Major Components Initial Realighment Initial Realighment Initial Realignment Initial Realignment Initial Realignment Initial Realignment
a) Length (km) 10.05 11.318 19.663° 12.117 19.663° 7.497 27.612° 15.00 27.612° 10.93 57.325 56.862
b) Bridges 2 3 2 5 - 2 2 3 2 3 8 16
c) Underpasses - 8 5 6 3 7 2 4 1 2 11 27
d) Overpasses 4 2 3 4 4 - 10 13 6 7 27 26
e) Inteerchanges 1 2 1 1 1 1 1 1 1 2 5
f) Toll Plaza 1 1 1 1 1 1 1 1 1 2 5 6

Notes: ? - indicates 1 barangay also included in the previous TR4 Segment

b _1otal length of two TR4 Segments

//\\ 1-0



SECTIONONE

PROJECT DESCRIPTION

EIS of SLEX Phase 2 TR4 Project

Table 1-10: Standards for the Main Carriageway

Design Elements

Recommended values for terrain types

Terrain Condition Flat Rolling Mountainous
Design Speed (KPH) 100 80 80
Number of Lanes 2 2 2
Lane Width (m) 3.65 3.65 3.65
Median Width (m) New Jersey New Jersey New Jersey
Dual Carriageway, Two-Traffic Lane 0.60 m 0.60 m 0.60 m
Ilgun:Irg:r?ggdg\:vgmy)Two-Trafﬁc Lane 1.2 1.2 1.2
Outer Shoulder (m)
Dual Carriageway, Two-Traffic Lane 3 3 3
Single Carriageway, Two-Traffic Lane 3 (each side) 3 (each side) 3 (each side)
Min Radius of Curvature (m) 550 550 550
Max. Gradient (%) 3 4 5
Super-elevation Rate (%)

Desirable 3 3 3

Maximum 5 5 5
Crossfall of Carriageway (%) 2.5 2.5 2.5
Crossfall of Shoulder (%)

At Grade 4 4 4

At Structure 25 25 25
Vertical Clearance (m)

Above Roadway 5.08 5.08 5.08

Above Railway 6.8 6.8 6.8

(Source: SLTC)

1.4.2 Overpass and Underpass

Overpasses and underpasses are required at crossings of the TR4 alignment traversing roads, railways,
rivers, creeks, interchanges, barangay roads, and farm crossings. The TR4 will have a total of 27

underpasses and 26 overpasses (Table 1-9).

Depending on the topography in the area, an overpass or underpass will be constructed to connect the
existing access road or farm-to-market road that will be crossed by the TR4 alignment. The access road
will be designed in such a way that the regular type of vehicles and/or transport mechanisms in the area
could be used to traverse the underpass or overpass.

The two typical underpasses included in the project are:

e Underpass at Barangay Roads and Interchanges; and,

e Underpass at Farm Crossings.

The four overpass types required for the project are:

Overpass at interchanges;

Overpass at local roads.

Overpass at river/creek crossings;
Overpass at Philippine National Railway (PNR); and

The overpass and underpass structures will be designed according to:
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DPWH Standard Specifications for Public Works and Highways, Volumes 2 & 3, 1995 Edition
National Structural Code of the Philippines (NSCP) Volume I;

NSCP Volume Il for Bridges;

AASHTO Standard Specifications for Highways Bridges 17 Edition - 2002 (which includes
Division I-A Seismic Design);

American Concrete Institute (ACI) Code 318-95;

DPWH Retrofitting Guidelines for Highway Bridges in the Philippines, 1993;

DPWH Department Order No. 75, Series of 1992, re: Advisory Seismic Design of Highway
Bridges; and

e Seismic Retrofitting Manual for Highway Administration, US Department of Transportation.

1.4.3 Interchanges

Seven interchanges are planned for connecting the project with the national roads near the main
town/city centers along its alignment. The interchanges will be located at:

1. Calamba City and Sto. Tomas, Batangas at KM 56+518 (beginning of TR4, KM 54+393.48 of
TR3)

Makban in Alaminos at KM 66+705

San Pablo City at KM 79+053

Tiaong at KM 86+825

Candelaria at KM 101+210

Sariaya at KM 110+100

Tayabas in Quezon at KM 108+725

Noohkwn

The local roads will be widened on the side connecting to the ramps of the interchanges to have a
deceleration lane for the vehicles that must stop to enter the interchange and guarantee two free lanes
for the vehicles which are still proceeding on both directions of the National Roads. The proposed
design of the interchanges are shown in Figures 1-10 to 1-16.The interchanges are mostly located in
agricultural lands but some are adjacent to light industrial area. . Majority of the residential patches to
be traversed by the TR4 alignment is within the Quezon Province which are located adjacent to
agricultural lands.

1-1
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Figure 1-10: Sto. Tomas Interchange
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Majority of the alignment will be situated in open areas/brushlands or areas with agricultural crops. In
few cases, the alignment will have to cut thru areas with structures, particularly housing of landowners
or tillers of the land. The alignment will not be crossing highly urbanized area, heavy industrialized area,
commercialized area and institutional zones. The TR4 will be linked to the above-mentioned land use
zones by connecting the interchanges to the existing access roads to these areas, In general, the TR4
alignment could be considered compatible in the existing and proposed land use of the affected cities
and municipalities.

1.4.4 Toll Facilities

A toll plaza is defined as the area where tolls are collected. The list of toll facilities and their locations
to be provided or extended from the existing toll facilities of SLEX are as follows:

1. Toll Barrier: one (1) to be located in Calamba City;

2. Toll Plaza: two (2) entries and three (3) exits for both directions in six (6) interchanges
excluding Sto Tomas or total of 30 toll booths; and

3. Toll Operations Building

The toll plaza starts where the approach roadway pavement widens, continues through the toll barrier
or collection point, and ends where the pavement transitions exist. The physical limits of a toll plaza are
defined by the beginning of the approach to the toll island, ending beyond the physical terminus of the
toll island.

A toll plaza typically includes the approach (transition) zone, the queue area, the toll island or barrier,
a recovery area, and the departure (transition) zone. In addition, the plaza encompasses all advance
toll plaza-related signage and transitional lighting.

The TR4 will use the existing constructed toll plaza design for its toll plaza configurations. These are
largely determined not by traffic demand, but by the type of toll system, methods of toll collection, the
toll rate schedule, and the physical and environmental constraints of the site being almost all the toll
plazas are elevated in form.

1.45 Bridges and Box Culverts

Bridge or box culvert will be constructed in the segment of the alignment that will be crossing a
waterway. The construction of either a bridge or box culvert will depend on high traffic volume, large
and variable water volume, high debris-potential, sensitive channel bottom and banks, significant fish
resource, large elevation difference between channel and road grade, etc. The Project will include 16
bridges crossing the rivers and 18 box culverts for the connection of mostly intermittent creeks (Table
1-9).

1.4.6 Support Facilities
1.4.6.1 Drainage Systems

The proposed project will be provided with efficient drainage system for surface and subsurface water
including slope groundwater and seepage. It will provide an all-weather road drainage system of
adequate cross-drain, drain collection system, sufficient countermeasures for flooding of road and major
drainage structures, surface water infiltration and drainage outfalls. The drainage system comprises of
a network of pipe culverts, roadside ditches, and internal drainage systems for the road pavement
structures.

The design of TR4 Project considerably prepares for the extreme conditions on rainfall and other
meteorological/weather (PAGASA) criteria.

1.4.6.2 Lighting Systems

The proposed project will be provided with highway safety and expressway lightings. Highway safety
lighting will serve as illumination of unusual permanent features or conditions that may require additional

1-9
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care and alertness for motorists to negotiate, such as the interchange and toll plazas. The expressway
lighting will be used to illuminate areas of potential vehicle conflict and to delineate exit ramps, entrance
ramps, and island noses and curbs. The locations of the lightings will be determined during the detailed
engineering design.

1.4.6.3 Landscape

Landscaping will consist of three (3) types of plants, namely: drought-tolerant, perennials, and non-
deciduous/semi-deciduous plants. Ground covers and tress will be placed along the mainline of the
tollway for beautification and erosion control measures.

1.4.6.4 Temporary Structures

Temporary building structures will be provided during the construction phase that will serve as offices
and accommodation for non-local personnel and workers. The facilities will be provided with portalets
which will be contracted to accredited hazardous waste treater for the regular transport and treatment
of the collected wastes.

1.4.6.5 Waste Management and Safety/Emergency Facilities

Waste management facilities will include sewerage and storm drain systems, oil-water separators at
the contractors’ service areas, spoils disposal area, and exhaust gas silencer for diesel-engine power
generators.

Safety and emergency facilities will also be provided along strategic locations of construction sites of
the project, especially in areas near the critical host communities and industrial/commercial zones.

1.4.6.6 Power and Water Supply

Power supply will be tapped from the local electric utility supplier. The demand for electricity is
generated from temporary site facilities or site camps that the contractors will supply/provide as part of
its contractual obligation. The site camp is comprised of temporary buildings, treatment systems, and
other facilities needed to house its engineers and workers.

During construction, water use is minimal. Domestic water will be tapped from the local water district in
the locality. The water consumption of the facilities and workers is considered low as the duration of
construction is temporary for about 15 to 18 months.

Heavy water usage during construction happens during the production of concrete products and
materials for road such as for bridges, drainage and other road furniture. These products will utilize
water, however, the water supply will be provided by concrete batching plant suppliers for assigned
contractors of the segment of the road. This means that the contractors to be commissioned would have
its own concrete production/batching plant, and carries with it corresponding permits and clearances,
i.e., ECC, water rights permit, LGU permit, etc.

15 Process/Construction Technology

1.5.1 Road Construction

1.5.1.1 Equipment

Typically, method and equipment used in road construction carries significant economic and design
factors especially in road location and its final design. Common equipment used in construction include
a bulldozer, hydraulic excavator, and scrapers, among others. These equipment and its suitability for
different stages of construction are very important.

Initial stage of road construction starts from excavation and drainage installation to final grading. At

present, the assumption is that there will be no blasting to clear or level any area for the project
construction. However, in case blasting would have to be done, controlled blasting will be employed to

1-10
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prevent excessive noise or ‘boom’ sound. If ever blasting will be required, SLTC will require from the
contractor the submission of permits and clearances from the concerned authorities on the use of
explosives before any blasting activity.

The most common equipment in road construction is bulldozer equipped with straight or U-type blades.
These are economical pieces when earth material needs to haul or push distance with a straight blade
from 17 to 90 meters depending on grade.

The following road design considerations for bulldozers are used:

4,

1. Earth is side cast and then wasted rather than used to build up side cast fills.
2.
3. Fill material is borrowed rather than pushed or hauled farther than the economic limit of the

Earth is moved down-grade with the aid of gravity, not up-grade.

bulldozer.
Unless substantial rock blasting is specified requiring drilling and blasting equipment, solid rock
faces should be avoided.

Table 1-11 shows a typical list of road construction equipment characteristics (as cited from Oregon
State University, Extension Service, 1983).

Table 1-11: Characteristics of Road Construction Equipment

Criteria Bulldozer Fromit-Ed syelailie UM [TUE S Farm tractors
Loader excavator or scrapers
Excavation Digs and Minor Digs, swings, & | Scrapers can Minor digging
mode (level of | pushes; digging of deposits; load and carrying;
control of adequate soft excellent themselves; good control
excavated control material; control; can 'top down' because it
materials) (depends lifts & avoid mixing subgrade handles
on blade carries; materials long- | excavation;
type) good distance used for small
control material quantities
movement;
excellent
control
Operating 91 m; 91 mon 23 m (limited to | No limit except | 31 m
distance for pushing good swing distance) | by economics; | (approximately)
materials downhill traction trucks must be
movement preferred surfaces loaded
Suitability for Adequate Good Limited to Good for Not suitable
fill construction smaller fills larger fills
Clearing and Good Adequate Excellent Not suitable Handles only
grubbing small materials
(capacity to
handle logs
and debris
Ability to install | Adequate Digging Excellent Not suitable Adequate for
drainage limited to small tasks
features soft
materials
Operating cost | Moderate, Relatively Moderate to Very high Low
per hour depending | low high, but
on machine productivity
size excellent
Special Widely Cannot dig | Good for roads | Limited to Very dependent
limitations or available; hard on steep moving on site
advantages can match material; hillsides; can material long conditions and
size to job; | may be do all required distances; can
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Criteria Bulldozer Sl Pl UG BLELE Farm tractors
Loader excavator or scrapers
can do all traction except spread haul rock, rip operator
required limited rock for rock rap, etc. skill
with good surfacing
operator

1.5.1.2 Slope Stabilization

There are methods to avoid massive earth failures during road construction and they are categorized
based on how it affects soil stability.

¢ Relocating the road on a more stable area

e Excavation of unacceptable materials, thus, reducing soil weight

e Provide retaining structures such as rock buttresses at the toe of fill slope, gravity retaining walls at
toe of fill or cut, and piling walls, likewise at the toe of fills or cuts.

Engineering and structural methods for stabilizing slopes can be grouped into:

Excavation and filling. This includes the following: (i) excavating the toe of an earth flow until successive
failures result in a stable slope; (ii) removing and replacing failed material with lighter, more stable
material, or re-compact debris; (iii) excavating to unload upper portions of a mass failure; and, (iv) filling
to load the lower portions of a mass failure (most likely in conjunction with other loading or restraining
structures).

Draining. This includes removal of drainage of tension cracks to prevent upward migration of water into
the road prism, insert perforated, horizontal drains, or drainage galleries to increase the drainage rate.

Restraining. This includes retaining walls, piles, buttresses, counterweight fills, cribs, bin walls,
reinforced earth, and pre-stressed or post-tensioned soil or rock anchors. The earth pressures for the
design of retaining walls require computation based on the Rankine formula which describes earth
pressures as a function of unit weight and internal angle of friction of the backfill material.

Miscellaneous techniques. Grouting normally reduces soil permeability, thereby preventing the ingress
of groundwater into a failure zone. Chemical stabilization, generally in the form of ion exchange
methods, is accomplished by high pressure injection of specific solutions into failure zones or into
closely spaced pre-drillled holes throughout the movement zone.

1.5.1.3 Sources of Construction Materials, Storage/Staging, Power and Water

All construction materials will be sourced from legitimate existing rock crushers, hot mix, and concrete
batching plants located within the immediate vicinity that have valid environmental clearances and
permits from DENR. Stockyard or material staging areas will be strategically located near the locations
of interchanges due to its proximity to access road and relatively wide area.

Power and water sources will come from the grid of local power supplier and local water utilities,
respectively.

1.5.2 Road Maintenance

Road surfaces are maintained as frequent as necessary to provide a smooth running surface and a

good crown or slope for drainage. All good roads require monitoring the surface and subgrade wear or
deterioration. Pavement rutting often occur during and after the rainy season.

A wide variety of practices is used to treat road surfaces in minimizing wear and tear or reduce dust.
The quick deterioration of road is sometimes caused from contact of materials or chemicals not
compatible with the road (asphalt).

1-12
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1.5.3 Storm Management

During storm damage to roads and property, an emergency plan will be implemented wherein personnel
and equipment are mobilized on short notice. This is similar with emergency measures during fire
control.

More important during construction is collection of weather data including daily amount of precipitation,
cumulative precipitation per storm, total per season, month, etc. All information on runoff amounts,
temperature changes, wind and barometric pressure are noted.

1.6 Project Size/Capacity

The TR4 alignment is designed to carry an operational capacity of 50,000 vehicles per day (2 lanes per
direction). Its right of way (ROW) is pegged at 60 meter width and extending 56.862 km long.

The configuration of the TR4 alignment is planned to be 2- 3.65 m wide lane with a 1.20 m wide hard
shoulder in each direction. It is anticipated that if the traffic flows are near capacity, the hard shoulder
will be used by drivers.

Though from the forecast traffic growth assumptions provided by DPWH up to year 2026, it reveals a
reduction of 5% in the 2026 growth rate every 5 years. Table 1-12 below shows the approximate area
of the entire ROW.

Table 1-12: Project Size

Site Approx. Area (has.)
Carriageway/ Alignment (60m W) 345.54
Sto. Tomas Interchange 10.32
Makban Interchange 5.81
San Pablo Interchange 7.17
Tiaong Interchange 5.28
Candelaria Interchange 7.48
Sariaya Slip Ramp 6.00
Tayabas Roundabout 0.36
TOTAL AREA 387.96

1.7 Development Plan, Description of Project Phases and Timeframes

This section describes the proposed physical activities, with brief identification of associated
environmental aspects and mitigating measures. Detailed impacts and measures are discussed in
Section 2.

The physical activities for the proposed project will consist of four (4) phases: the pre-construction
phase, construction phase, operation phase, and abandonment phase, as follows:

e Pre-Construction Phase — involves survey, negotiation and acquisition of the right-of-way,
acquisition of government permits;

e Construction Phase - land preparation, and actual construction works;
Operation Phase - involves operation of the project; and
Abandonment Phase — systematic decommissioning and removal of project facilities, and
rehabilitation.

Table 1-13 shows the project implementation schedule. Acquisition of the right-of-way will start in the
1st quarter of 2017while construction works will follow during the 2™ half of the year. The construction
of a road section will take a minimum of 12 months to a maximum of 18 months up to completion. The
construction of adjacent road sections may overlap after at least 6 months of activities at the initial road
section. The initial operation of the Project will start upon the completion of TR4-C before the end of
2019with the opening of TR4-A which is projected to commence by the end of 2017. The TR4 is targeted
to be in full-operation within the 3 quarter of 2021.

//\\
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STAGES DURATION FRO-II\—/IIMTLINI?I'O 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

TRB Evaluation & Approval 5 mos. 01-Jan-12  01-Jun-13 _
Detailed Design 14 mos. 01-Sep-13  31-Dec-14
Parcellary Survey & Plan (including 18 mos. 01-Jul-13  30-Jun-16
revision of interchanges)
Issuance ECC 18 mos. 14-Jul-14 O
Right of Way Acquisition

TRA4A (Sto Tomas-Makban) 12 mos.6 mos.| 01-Jul-17 = 23-Dec-18

TR4B (Makban-San Pablo) 12 mos. | 28-Dec-17 23-Dec-18

TRA4C (San Pablo-Tiaong) 9 mos. 26-Jun-18 = 23-Mar-19

TR4D (Tiaong-Candelaria) 9 mos. 25-Aug-18  22-May-19

TRA4E (Candelaria-Lucena) 9 mos. 23-Dec-18  19-Sep-19
Construction

TRA4A (Sto Tomas-Makban) 15 mos. 01-Feb-19  26-Apr-20

TR4B (Makban-San Pablo) 18 mos. | 01-Sep-18 23-Feb-20

TRA4C (San Pablo-Tiaong) 12 mos. 29-Oct-19 ~ 23-Oct-20

TR4D (Tiaong-Candelaria) 18 mos. 25-Jul-20  16-Jan-22

TRA4E (Candelaria-Lucena) 15 mos. 21-Apr-21 15-Jul-22
Operation (after completion of Section C) 24-Oct-20  onwards
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1.7.1 Pre-Construction Phase
Typically, this phase involves all tollway pre-construction activities. It includes securing approval from
the grantor (Republic of the Philippines through Toll Regulatory Board), conducting parcellary surveys
to determine the exact alignment, acquisition of the road-right-of-way (RROW) limits also by the
Philippine government through DPWH, and securing the ECC from DENR, among others.

The following are milestones of the TR4 Project to date:

e February 14, 2012: TRB formed the Technical Working Group (TWG)
for TR4 project

e May 28, 2012: TRB approved revised TR4 alignment

e June 1 to July 23, 2012: SLTC updated the Basic Design for TR4

e August 28, 2012: TRB approved the TR4 Basic Design

e January 15, 2013: TRB approved the TR4 Construction Cost

e April 25, 2013: TRB approved the TR4 Financial Model

e July 11, 2014: Issuance of Environmental Compliance Certificate

e October, 2015: Final Design of TR4 Realignment and secure
revision of the ECC

. Final process of the Parcellary Plan for RROW

. Final Engineering Design

e Mid-2016: Target: Start of Construction

1.7.1.1 Right of Way Acquisition (ROWA)
1.7.1.1.1  TRA4 Project Impact

Considering the length of the TR4 alignment, a great number of property owners, tenants, and their
families will be affected. With about 45 barangay units from 8 cities/municipalities and 3 provinces, an
initial estimate of 388 hectares will be directly affected by the alignment.

1.7.1.1.2 LAPRAP —Framework for ROW Acquisition

DPWH D.O. No. 5 and DPWH D.O. No. 327 series of 2004 require the implementing agency (DPWH)
to prepare a Land Acquisition Plan and Resettlement Action Plan (LAPRAP) or Land Acquisition and
Resettlement Plan (LARP) in order to ensure the equitable provision of just compensation for land,
structures and/or improvements, to be acquired for infrastructure Right of Way.

LAPRAP is also the basis for qualifying and compensating the Project Affected Persons (PAPs) who
would be partially or fully to be affected by the project. DO No. 327 stipulates the entitlement for each
type of Affected Persons (APs) or PAPs. In addition, the LAPRAP identifies potential social and
environmental impacts of the project and offers guidance on their proper management.

1.7.1.1.3 ROW Acquisition by Negotiation

Donation is a mode of acquisition; for an owner to willingly give away property as donation to the
Republic. Although it is not impossible, it has been used to expedite site acquisition in securing ROW.
Key to applying the “mode of donation” is the identification of properties that may be donated.

Another mode of ROW acquisition is through negotiated sale. As in any negotiation, the law allows the
implementing agency to make offers. More often, DPWH determines the classification of the property
differently from that declared by the owner. DPWH resorts to this procedure when it is apparent that (i)
the actual use/condition of the property is different from what was declared by the landowner; and, (ii)
the declaration of the owner changed only within a period nearly before or after government has
declared that its properties will be acquired.

This procedure is meant to ensure that government resources are efficiently used and to avoid fraud.
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1.7.1.1.4 ROW Acquisition by Expropriation

APs and PAPs who refused the offer of government (DPWH) to enter into negotiation for their affected
property and/or with incomplete documents will be endorsed to the Office of the Solicitor General (OSG)
for filing of the necessary expropriation complaint.

The APs and PAPs subjected to expropriation proceedings include:

APs/PAPs who refused Government’s initial Offer;

Unregistered Land Owners;

CLOA Holders;

APs/PAPs who are Heirs of the Registered Owners;

Tenants;

Right's Holders; and

e APs/PAPs unable to produce any government approved document evidencing ownership.

Expropriation proceedings would appear to have been the preferred way of DPWH in acquiring site
possession pursuant to R.A. 8974. In this mode, DPWH needs only to file a complaint of expropriation
and payment of: (i) 100% BIR Zonal Value; and, (ii) Replacement cost of improvements, as the Court
will naturally issue a Writ of Possession in favor of the Republic.

1.7.1.1.5 Advance Payments by SLTC and SLEX Contractors

The participation of SLTC and its contractor is another mode to facilitate ROWA. In normal cases,
proponent may advance the cost for ROW activities.

Contractors/Sub-Contractors of the project may also advance some cost to ensure that construction
works continue unimpeded.

This mode is subject to a Reimbursement Agreement between the proponent and the government.
1.7.2 Construction Phase

The construction phase includes all developmental activities prior to commercial operation. It consists
of physical construction of major structures, such as bridges, underpasses, overpasses, interchanges,
and the main carriageways. It will also involve the installation and utilization of temporary facilities, such
as the housing for workers, lay down areas, contractor’s area, warehouses, and service areas.

The wastes generated during this phase will include the following:

Spoils during earthworks and site clearing;

Possible oil leaks and spills from fuel and oil storage areas;

Gaseous and particulate emissions from vehicles and construction equipment;

Noise generated by vehicles and construction equipment; and,

Domestic and solid wastes generated at construction sites, contractors area, and temporary
housing facilities for workers.

In general, this phase involves all civil, mechanical, structural, and electrical works, including installation
of toll collection system facilities, and ancillary works and landscaping. All surface development will be
confined within the right-of-way limits of the proposed project.

The main environmental aspects identified at the indicative site are generation of spoils, noise
generation and dust emission. Excess excavated earth materials will be disposed at the Spoil Disposal
Area (SDA) which is stabilized mechanically or by vegetative means. Noise levels will increase in
surrounding areas at the construction site. Dust emission and increase in noise level will also occur.

//\\ 1-16



SECTIONONE PROJECT DESCRIPTION

EIS of SLEX Phase 2 TR4 Project
1.7.3 Operation Phase

This phase involves the operation and maintenance of the toll road and its facilities. It generally involves
monitoring of the condition of the road/expressway and its related facilities, and the routine and periodic
maintenance works along the confines of the ROW.

Routine maintenance includes vegetation control, clearing ditches, cleaning and repairing of culverts
and the cleaning and repair of traffic signs. Periodic maintenance normally covers the repair of road
surface, resurfacing and road shoulder repair. Maintenance will include the plaza buildings, toll facilities,
warehouse, signal and lightings, air-conditioning and ventilation systems and sewers.

The wastes to be generated during operation include the following:

Possible oil leaks and spills from fuel and oil storage areas;

Gaseous and particulate emissions from vehicles plying along the expressway;

Noise generated by passing vehicles along the expressway; and

Domestic and solid wastes generated at toll plazas, service areas, and other support facilities.

Prior to the initial operation from the opening of TR4-A, other segments of the proposed TR4 Project
(B, C, D, & E) will be constructed successively one after completing the other, and will be operated
eventually after securing approval or permit to operate from TRB.

1.8 Manpower Allocation

During its peak of construction, the proposed project will utilize about 1400 workers at a given time of
construction. About 700 personnel are expected to be employed during operation, either as regular or
contractual employees. The SLTC will include in the agreement with the contractors a provision of
priority in hiring qualified local resident from host and neighboring LGUs. The contractors will coordinate
with the concerned LGU offices in the dissemination of job openings for the TR4 project. The information
will be allowed for general circulation when no qualified local residents are hired within an agreed period
of time between the contractors and the LGUs.

Table 1-14 shows the indicative number of skilled and unskilled workers during construction and
operation phases. During operation, most of the skilled workers to be required are for manning the toll
booths in 8-hr shift for 24 hours/day; for road maintenance; for road patrols and emergency assistance,
for administration and accounting; and, security personnel. The unskilled workers for the operation are
mostly for janitorial works and maintenance of the buffer zones. On the other hand, Table 1-15 shows
the typical manpower composition during the construction.

Table 1-14: Estimated Number of Workers

Phase Skilled Unskilled
. . 700 700
Construction period 20% male 90% male
30% female 10% female
Operation period 500 200
50% male 70% male
50% female 30% female
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Table 1-15: Manpower during Construction
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Engineers 100
Foreman 100
Drivers 200
Security 100
Welders 100
Steelmen 100
Surveys 100
Heavy Equip operators 200
Labour/utilities 300
Aides 100
Total (estimate) 1,400

Project Investment Cost

The construction of the TR4 project will cost about Twelve Billion Pesos. Table 1-16 shows the

estimated costs per segment of the proposed project.

Table 1-16: Project Cost per Section

Section Cost (PhP)
TR4-A 3,275,945,493.79
TR4-B 2,221,051,893.06
TR4-C 1,516,088,576.45
TR4-D 2,606,845,541.99
TR4-E 2,301,910,899.87
Total 11,921,842,405.16

Source: SLTC, 2013
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2.0 ASSESSMENT OF ENVIRONMENTAL IMPACTS
2.1  Theland
2.1.1 Land Use and Classification
2.1.1.1 Scope

This section covers the general land use and classification of the project area in provincial and municipal
scales. It also includes the Environmentally Critical Areas (ECAs) adjacent to the location of the
proposed project.

2.1.1.2 Methodology

Primary data gathering includes interview and consultation with key LGU personnel in the cities /
municipalities that will be traversed by the TR4 alignment. This is supplemented by secondary
information from published and unpublished reports by government agencies and from Google Earth
maps.

This section is an updated summary of information presented in the May 2014 EIS for the SLEX Phase
Il TR4 Project.

2.1.1.3 Regional Land Use?

CALABARZON is a small region in the Philippines in terms of land area. However, the predominance
of alienable and disposable (A&D) land as compared to forestlands is an indication of the demand for
areas that accommodated built-up types of development in the region.

Until the 1980s, th