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AADT
AAQM
ADB
ADCP
ALARP
APCD
AQI
ASP
BAWASA
BFAR
BFP
BHW
BMB
BMS
BOD
BSWM
CAAP
CADT
CBR
CDD
CDR
CENRO
CER
CLUP
CMR
CMVR
CNO
co
coD
CTD
DANECO
DAO
DBH
DCWD
DLPC
DCWD
DED
DENR
DIC
DO
DOLE
DPWH
DRAM
DSP
DTI
DVO
EAT

Annual AverageDaily Traffic

Ambient Air Quality Monitoring

Asian Development Bank

Acoustic Doppler Current Profiler

As Low As Reasonably Practicable

Air Pollution Control Device

Air Quality Indices

Amnesic Shellfish Poisoning

Barangay Water System Association
Bureau of Fisheries and Aquatic Resources
Bureau of Fire Protection

Barangay Health Workers

Biodiversity Management Bureau
Biodiversity Monitoring System
Biochemical Oxygen Demand

Bureau of Soils and Water Management
Civil Aviation Authority of the Philippines
Certificate of Ancestral Domain Title
CrudeBirth Rate

Conservation and Development Division
Crude Death Rate

City Environmental and Natural Resources Office
Compliance Evaluation Report
Comprehensive Land Use Plans
Compliance Monitoring Reports
Compliance Monitoring and Validation Report
Certificate of NorOverlap

Central Office

Chemical Oxygen Demand

Conductivity Temperature and Depth
Davao del Norte Electric Cooperative
DENR Administrative Order

Diameter at Breast Height

Davao City Water District

Davao Light and Power Company

Davao City Water District

Detailed Engineering Design

Department of Environment and Natural Resources
Directly Impacted Community

Dissolved Oxygen

Department of Labor and Employment
Department of Public Works and Highways
DPWH ROW Acquisition Manual
DiarrheticShellfish Poisoning

Department of Trade and Industry

Davao CityOffice

Emergency Action Team
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EQPL
EU
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FvC
GEC
GPS
HAVS
HC
IBAT
IEC
IEE
IFC
IGaCoS
IMP
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IRR
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ISPP
IUCN
v

LCC
LGU
MARPOL
MENRO
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METI
MGB
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MOA
MPA
MPDO
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Environmental Compliance Certificate
Environmental Critical Project

Environmental Guarantee Fund

Engineering Geological and Geohazard Assessment Report
Environmental ImpacAssessment
Environmental ImpacAssessment Management Division
Environmental Impact Statement
EnvironmentaManagement Bureau
Environmental Monitoring Fund
Environmental Monitoring Plan
Environmental Management Plan
Expanded\ational Integrated Protected Areas System
Environmental and Natural Resources Office
Emergency Response Plan
Environmental Quality Division
Environmental Quality Performance Level
Environmental Unit

Focus Group Discussions

Fish Visual Census

Galerio Environmental Consultancy

Global Positioning System

HandArm Vibration Syndrome

Hard-coral Cover

Integrated Biodiversity Assessment Tool
Information andEducationCampaign

Initial Environmental Examination
International Financ€orporation

Island Garden City of Sama

Impact Management Plan

Indicative Risk

Implementing Rules and Regulations
Informal Settler Families

International Sewage Pollution Prevention
International Union foConservation of Nature
Importance Value

Live Coral Cover

Local Government Unit

Marine Pollution

Municipal Environmental and Natural Resources Office
Marine Environmental Protection Command
Ministry of Economy, Trade and Industry
Mines and Geosciences Bureau

Multipartite Monitoring Team
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Marine Protected Area

Municipal Planning Development Officer
Materials Recovery Facility
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NAAQGV
NAMRIA
NAPOCOR
NCIP
NEDA
NGO
NIPAS
NWRB
NO,

0&G
OITCT

PAGASA

PAMB
PAR
PCD
PCCP
PCG
PCU
PDS
PEISS
PG
PH
PHIVOLCS
PM
PPA
PPDO
PPE
PPP
PO
PSA
PSR
PTT
PW
RA
RAP
RDC
RHU
RMP
ROW
ROWSAM
RPM
SD
SDP
sIDC
SMR
SO
SWMP
TCSS
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National Ambient Air QualityGuideline Values

National Mapping and Resource Information Authority
National Power Corporation

National Commission on Indigenous People

National Economic Development Authority
Non-Government Office

National Integrated Protected Areas System

National Water Resources Board

Nitrogen Dioxide

Oil and Grease

Original or Transfer Certificates of Title
Philippine Atmospheric, Geophysical aAdtronomical Services
Administration

Protected Area Management Bureau
Philippine Area of Responsibility
Pollution Control Division

Portland Cement Concrete Pavement
Philippine Coast Guard

Passenger car units

Project Description Report for Scoping
Philippine Environmental Impact Statement System
Provincial Government

Power of Hydrogen

Philippine Institute of Volcanology and Seismology
Particulate Matter

Philippine PortsAuthority

Provincial Planning Development Officer
Personal Protective Equipment
Public-PrivatePartnership
Peoplebs Organization
Philippine Statistics Authority

Public Scoping Report

PhotoeTransect Technique

Production Wells

Republic Act

Resettlement Action Plan

Regional Development Council

Rural Health Unit

Rehabilitation Management Plan
Right-of-Way

ROW Site Acquisition Manula

Revised Procedural Manual

Social Development

Social Development Plan

Samal Island Davao City Connector
Self:Monitoring Reports

Sulfur Dioxide

Solid Waste Management Plan

Traffic Controland Surveillance System
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TDS Total Dissolve Solids

TESDA Technical Education and Skills Development Authority
TL Total Length

TPDM Transport Planning and Design Manual

TSP Total Suspended Particulate

TSS Total Suspended Solids

uBIv Under Bridge Inspection Vehicles

UPMO Unified ProjectManagement Office

WEF World Economic Forum

WHO World Health Organization

WQG Water Quality Guidelines

WWF World Wildlife Fund
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Department of Public Works and Highways

Executive Summary

Project Fact Sheet

Name of Project

Project Location

Nature of the
Project

Project Size

Summary of Major
Components

Project Cost

Project Duration
Operation Date
Proponent Name

Proponent
Authorized
Representative

Proponent Address

and Contact Details

EIA Preparer
(Consultant)

Preparer Contact
Person

Preparer Address

and Contact Details
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Samal Island- Davao City Connector (SIDC)Project

Davao City: Barangays Vicente Hizon Sr., Angliongto and R. Castillo
Island Garden City of Sam@iGaCoS) Barangay Limao

Bridge Construction

Length:3.98km (total roadway, includingramps); 2.85km (point to point
length);
Width: 24m Qual 2 lanecarriagewaywith hard shoulder and walkway

Project Component Description / Specifications

Provide the necessary navigation clearance for

Navigation bridge ships

Marine viaducts Viaduct structures constructed above sea water

Viaduct structures constructed on land and prov
connections to existing road networks

Interchanges and
viaducts on land

Parts of the road that go up fraxisting ground
level towards the approach bridge

Php. 16.606 Billion (Civil Works)
Php. 23.040 Billion (Total Project Cost)

20192025
2025
Department of Public Works and HighwazPWH)

Emil K. Sadain, CESO |

Undersecretary for UPMO Operations and Technical Services
Department of Public Works and Highways

Address: Bonifacio Drive Port Area, 652 Zob@8, Manila, 1018 Metro
Manila, Philippines

Contact Number: +63 2 5304 3805 / +63 2 5304 3681

Ove Arup & Partners Hong Kong Ltd and

Galerio Environmental Consultancy

Approach ramps

Leonila P. Galerio
GEGC EIA Team Leader

David Rollinson

Ove Arup &Partners Hong Kong Ltd
Environmental and Social Team Leade
Ove Arup & Partners Hong Kong Ltd
4F, Rockwell Business Center,t@@as Ave., Pasig Metro Manila
Tel. No.: +63 2 348 8200

Galerio Environmental Consultancy

Door No. 1, Ground Floor, Matina IT Park, Building 2, McArthur Highway,
Matina, Davao City, Philippines, 8000

Tel No.:+ 63 22243197
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Process Documentation
1 Project Categorization

As per the Revised Procedural Manoélthe Department of Environment and Natural
Resources (DENRAdministrative Order No. 30 Series of 2003A0O 200330), major

roads and bridges are categorized as an Environmental Critical Project (ECP) under
Category A and within the scope of the EIS System based on Proclamation No. 2146
(1981) and Proclamation No. 803 (199&lthough based on theEnvironmental
Management Bureau (EMBJemorandum Circula@05of 2014 (EMB MC 2014005) or
theRevised Gudelines f@@overage Screening aad Standardized Requirments under the
Philippine EIS Systenthe proposed Samal IslandDavao CityConnectol(SIDC) project

with only approximately 3kmhas been identifiednder Category B NoiECP (>50 m but
<5.0km),EMB CentralOffice has decided to have the Project categorized to Category A
due to the following reasoridnnex A):

1. The Project will involve linking of two islandsvhich might have significant impacts
on the oceaography and marine ecology; and

2. The Project impactswill not be comprehensively assessed throuftitial
Environmental ExaminationKE) Checklist that is being required for N&CP, but
by undertaking an Environental Impact Assessment (EIA) Study.

As the Project falls undeZategory A hence thisEnvironmental Impact Statemer|§)

Reportis preparedo be submitted t&MB Central Office tadentify the impact of the
project. This report will outline the current conditions of the project areawvalhd
demonstratall potential impactshat may be found significant

M Definition of EIA

As defined under the DAO 2068, anEnvironmental Impact Assessment (EI&) a
systematic process that involves the prediction and evaluation of significant impacts of
project, including cumulative impacts on the environment all throughout its life cycle
(construction, operation and abandonment phasén addition, it involves designing
appropriate preventive, mitigating and enhancement measures addressing theecaesequ
in attaining socieeconomic and environmental balance.

A Scope of the EIA Study

Upon the submission dhe Project Description Report for ScopirfeDS), advised the
Project to proceed to the next stagelich is the Public Scoping aricechnical Scoping
(Annex B, C andD).The contents of this report drased otheagreed Technic&hecklist
(Annex B) during the Technical Scopinigst 21 October2019. Among the major and
critical components of the EIS Report are the following:

1) Projest Description

2) Key Environmental Impact and Manageménhitoring Plan

3) EnvironmentalEcological Risks Assessment

4) Impact Management Plan (IMP)

5) Social Development Plan (SDP) amdokrmation and Education Campaign (IEC)
Framework

6) Environmental Compliance Monitoring

7) Emergency Preparedness and Response Policy and General Guidelines

8) AbandonmentRehabilitation Policy, and
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9) Institutional Plan foEnvironmental Management Plan (EMRjplementation

A Public Participation Activities

Consistent with the Guidelines on Public Participation under the Philippine Environmental
Impact Statement Syste(REISS)of DAO 20171 5 , stakehol derds cons
continuously conducted fohe SIDC Projectinformationand Education Campaign (IEC)

was completed in Barang&aliclic andLimao, Island Garden City of Sam@GaCoS)

and Barangay Vicente Hizon, Davao Gaty21 May and24 May 2019.

In addition, a Public Scoping for the SIDC Project has been done and fediligEMB

Region 11 (EMBR11) under the current director RD Sophie T. Manuel, Ph.D, CESO V.
The Public Scoping was held in Caliclic Gym, Barangay CalikBaCoSand Chateau del

Mar, Barangay V. Hizon, Davao City la80-21 September 2019. The activitiegere
properly documented, and all issues and concerns raised were recorded and included in the
EIS study of the projec€Complete Public Participation Reports are provide@innex C.

Furthermorea position paper sent by Mr. Narciso L. Rodriguez., Pamtiland Park &
Beach Resort has been received by the proponent, EEEMR Central Office, National
Economic Development Authority (NEDA) and Asian Development Bank (ADB) last
October 2019Thus, discussions with Mr. Rodriguez has been continuously caathgt

the proponent and its consultargsgAnnex E.

A EIA Team

The Department of Public Works and Highways (DPWH), the main proponent of the
project, is the lead engineering and construction agency of the government, tasked in
ensuring and designing infrastructure developments such as national highways, bridges,

flood control and other related public works.

DPWH has

appointed

Ove Arup and Partners

consultant for the Feasibility Study ¢i&SIDC Project. Arup is a multinational firm which
provides engineering, design, planning, pobjnanagement and consulting services for all
aspects of the built environmegp@tnnex F).

The Galerio Environmental Consultzy (GEC) was hired by Arup as its sobnsultant to
collaborate in the preparation thfe EIA for the project, including sociasgects such as
the conduct of public consultationECs, perception survey, among others. The EIA Team
consists of the following members:

Tablel EIA Team

Name

Role in the EIA Study

Quialification

David Rollinson

Environmental and Social
Team Leadr (Arup)

BSc (Hons) Environmental Biology
MSc Environmental Management

Angel Salcedo

Environmental and Social
Specialist (Arup)

EIA Registration No. IPC@34
MSc Environmental Engineering
B.S. ChemicaEngineering

Maria Catherine
Rontos

Environmental and Social
Specialist (Arup)

EIA Registration No. IPCO 037
Diploma in Urban and Regional Planning

B.S. Environmental Planning and
Management
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Name

Role in the EIA Study

Quialification

Geanella Belino

Environmental and Social
Specialist (Arup)

M.A. Urban and Regional Planning

B.S. Environmental Planning and
Management

Leonila P. Galerio

Team Leader, BiologidiGEC)

EIA Registration No. IPCO 021

M.S. in Environmental Resource and
Management

B.S. in Biology

Abigail June L. Agus

Geologist, Hydrologist,
GIS Specialis{GEC)

MSc in Geoinformation Science and Eartl
Observation

B.S. in Geology

Ma. Luisa P. Martinez

Air Specialist(GEC)

EIA Registration No. IPCO 133
Ph.D. in Environmental Science
M.S. in ChemicaEngineering
B.S. in Chemical Engineering

Melchor Retirado
Deocadez

Marine Ecosystems Specialis
(GEC)

Ph.D. in Environmental Science and
Management

MSc Environmental Science
MSc Marine Biology
BSc Fisheries, Major in Mariculture

Rhea Lou M. Rivera

Foreste(GEC)

M.S. in Forest Resource Management
B.S. in Forestry

Emelita T. Catalo
Guerzon

Water Quality Specialist
(GEC)

EIA Registration No. IPCO 121

M.S. in Environment and Resource
Management

B.S. in Sanitary Engineering
B.S. in Civil Engineering

Robert R. Pabiling

Marine Water Ecologi€iGEC)

EIA Registration No. IPCO 107

M.S. in Marine Science
(undergraduate)

BSc in Biology, Major in Microbiology

Thelma D. Dela Cruz

Environmental Risk
Assessment Speciali&6EC)

EIA Registration No. IPCO 387

Ph. D. Environmental Science (candidate
M.S. in Occupational Health

M.S. in Environmental Science

Diana Kristina
Velasco

Land Use SpecialigGEC)

Ph. D. Development Administration
(candidate)

M.A. in Urban and Regional Planning
B.S. in Geology

Robeen John A.
Gerodiaz

Project CoordinatofGEC)

B.S. in Forestry

Kirsten Marie T.
Balaod

ResearchefGEC)

B.S. in Environmental Science
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Name

Role in the EIA Study

Quialification

Marlon C. Suelto

Geologist/GIS OperatqiGEC)

B.S. in Geology

Alliza Marie R. Lao

ResearchefGEC)

B.S. inEnvironmental Science

Maricel R. Dagooc

Forester / Research@BEC)

B.S. in Forestry

Julie Mae G. Mendozg

Forester / Research@BEC)

B.S. in Forestry

Jecar |. Dela Cerna

ResearchefGEC)

B.S. in Agro Forestry

Darvin Louis L.

Cadungog

ResearchefGEC)

B.S. in Agro Forestry
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A EIA Study Schedule

Table 2 presents the timeframe of activities set by the EIA consultant for the EIA study of the SIDC project.

Infrastructure Preparation and Innovation Facility i Output 1 Roads and Bridges
Samal Island i Davao City Connector (SIDC) Project i Environmental Impact Assessment Report

Table2  EIA Study Schedule
Year 2019 2020
Month June Jul August September October November December Januar Februar March April June Jul August

Activities

Reconnaissance Survey

Coordination and Communication
meeting

Initial Perception Survey

IEC and FGD

Davao City

IGaCoS

Report preparation for PDS Report

Submission of PDS/ EMB Office
review

Public Scoping with EMB

Davao City

IGaCoS

Portion of Oceanographic Survey

Preparation of Public Scoping Report
(PSR)

Submission of PSR to EMB Office

Technical Scoping with EMB

Fauna Assessment

Flora Assessment

Corals Assessment

Seagrass Assessment

Fish Assessment

Land-Use Assessment

Geohazard Assessment

Air & Noise Sampling

Water sampling and analysis

Sediment sampling and analysis

EIS report writing

EMB Procedural Screening* and EIS
Draft Report Acceptamce for
substantive Review of REVCOM
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Year 2019 2020

Month June Jul August September October November December Januar Februar March April June Jul August

Awaiting new EMB DMO

ERSF and processing fee

Public Hearing

Davao City

IGaCoS
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A EIA Study Area

The bridge will beconstructed in two provinces, Davao del @davao City)and
Davao del Nort¢Samal Island)The landing points ahe bridge are specifically
located in Davao City and IGaCoS. In Davao City, the barangays that will be
affected are Vicente Hizon, Sr., Angliongto and R. Castillo, whilBarangay
Limao will be affected on thE5aCoS side

A EIA Methodologies

Secondary data and information on baseline environmental conditions for land,
water, air and people components were collected from the following so(tyes
Local GovernmentUnits Comprehensive Land Use Plans (CLUP); K&jtional
Mapping and Resource Information AuthorityAMRIA) Topographic Map; (3)
Bureau of Soils and Water ManageméBSWM); (4) Philippine Atmospheric,
Geophysical and Astronomical isees (PAGASA); (5) Philippine Institute of
Volcanology and Seismology (PHIVOLCS); (6) Mines and Geosciences Bureau
(MGB); (7) DENR and (8) National Commission on Indigenous Pe@yP).

Other secondary informationvas obtained from pulshed documentsand
literature from the internet such as Google Earth imagesl the Philippine
Statistics Authority (PSA).

The methods employed for primary data collection on the four compa(hemid,
Water, AirandPeople)f the EIS study areummarized imable 3.

Table3  Summary of EIA Methodologies

EIA Key Components | Methods

Land
Land Use and Baseline environmental conditions of the project area were stug
Classification by reviewing all available secondary informatiarcluding

comprehensive land use plans, comprehensive development p
zoning ordinances, soceconomic profile, and otheourcesand
conductingreconnaissance survey, detailed field investigations,
rock sampling and identification, and transect sampling and
analysis

Geology/Geomorphology Review of secondary data includes flood maps, landslide
susceptibility maps and ahgeologyrelated resources from
DENR-MGB, PHIVOLCS and NAMRIA, among otherg/hich
werevalidated through field investigatien
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EIA Key Components

Methods

Geohazard Assessment

The following activities were undertaken during the conduct of {
geological investigation of the proged bridge

9 Researcli prior to detailed mapping, technical reports
regarding the geologic conditis of the region were collected

i Satellite Interpretation accessing satellite images

9 Field geologic and geohazard mappingctual field
inspection of tl area where information such as local site
geology is obtainedlopography and other terrain properties
including the drainage characteristics of the area, aisce
observed and noted. Geologic mapping was conducted on
scale of 1:10,000 while geohazamé&pping was done on a
1:5,000 scale. Mapping activities covered a total approxima
area of about 400 hectares

Data analysis and report preparatiothis final stage is concerned

with scrutinizing all data gathered, including those from the fielg
inspection.

Pedology

In-situ il samples were taken and >2mm fractions (such as gr
roots and organic material) were removed by hand. Soil was

moistened with a little water and kneaded into a bolus, until sar
did not exhibit any apparenhange in plasticity. Bokeswere
further kneaded into ribbons and rods, and textures were comp
to the field texture gradedapted fronthe methodology described
in McDonald et al. Filel sampling confirmed the predominance g
BolinaoClay in the area

Terrestrial Ecology:
Flora Assessment

Florasurveys wereundertaken to assess species composition ar
importance. The methodology employed was anchored on the
Terrestrial Ecosystems Biodiversity and Assessment Monitorin
Manual (DENREMB, 2017). Speciefound inside the quadrats
were recorded and measured. Analysis and identification of tre
species were based on the standard taxonomic classification. R
ecological and conservation stattig International Union for
Conservation of Nature (IUCN) Reddtiand DAO 2007 were use
as references

Terrestrial Ecology:
Fauna Assessment

The assessment was based on the Terrestrial Ecosystems
Biodiversity and Assessment Monitoring Manual (DEBRIB,
2017). Integrated Biodiversity Assessment Tool (IBAT) was use
as an initial screening tool and supplemented by passive and a
methods. Passive methods included mist nettingtteseping and
key informant interviewsActive methods employed include
transect walk and point counts and purposive search and
opporturistic catching.

Water

Hydrology/ Secondary data review ahgidrogeologic map from MGB were

Hydrogeology used for thaliscussion of drainages and catchment within the
Project area

Oceanography The assessment was based on théysof environmental condition

of Pakiputan Strait in Davao City, its physical parameters and V|
column structure, general flow patterns and the grain size and
distribution patterns of bottom sediments prior to bridge
construction
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EIA Key Components

Methods

Conductivity Temperature drDepth (CTD) and Acoustic Dopple
Current Profiler (ADCP) Survey3he CID and ADCP surveys
were done iduly 2019from 13 sampling statioria orderto obtain
vertical temperature and salinity profiles afhl circulation
patterns The area was surveyeéwice, once each during the flood
cycle and ebb cycle of the tides.

Sediment sampling and grain size analyBisttom sediments alon
the Pakiputan Strait were collected on July 2019 from 15 samp
sites that were selected to cover i lpstream and :km
downstream of the proposed bridge siBedimentsvere collected
usinga ponar grab sampler

Hydrodynamic modellingHydrodynamic model was done usif
DELF3D modelling software to determine the general fl
characteristics and potential changes dughke construction an
operation of the bridge, particular§imulate the effects of bridg
pier on water flow in Pakiputan Straithe proposed piers wel
accounted for by incorporating the calculated friction term of &
bridge pier and its associatelis impact protection piles into th
hydrodynamic model.

Water Quality

Surface and Groundwater sampling.Davao City, one river was
sampled for surface water and one source closest to the alignn
of the bridge sampled for groundwater. In Samakand, there was
no nearby surface watewhile two (2) sites were sampled for
groundwaterIn-situ parameters tested includenductivity,pH,
total dissolved solids (TDS), salinity and temperature.

Marine water quality The tracking and mapping efater quality
parameters off the coast thie Pakiputan Strait was carried out
using a Hanna HI19828 Water Quality Meter with binltGPS for
in-situ measurementéside from insitu sampling, tgab sampling
was carried out at ten (10) sampling stationswaace submitted to
the laboratory for analysis of chemical oxygen demand (COD),
total suspended solids (TSS), oil and grease (O&G) and total a
fecal coliform levels.

Marine Ecology

Seagrass AssessmeBtirveys were conducted @8-29 Juneand
6-7 Decemter 2019at 3 stations with 9 points at the Davao side
and 3 stations with 9 points at the Samal skdB0-m transect
method where a.5m x 0.5m quadrat was placed every 5 meter
asses and identify the seagrass and seaweed communities.

CoralsAssessnmd. Coral reefsandreefassociatednarine fauna
were assessed in areas that may potentially be affected by the
proposed project. The baseline assessment was carrigdsawen
sampling stations, four at Davao and three at IGaCoS, @928
Juneand 67 Decembe019

Marine AssessmerBenthicecosystem surveys were conducted
using photetransect for corals, transegtiadrat method for
seagrasses and fish visual census (FVC) technique for reef fish
Seven stations were establishBidnktonabundance, diversity ang
richnessvere also assessedlif-16 June 2019Vertical samples
were taken at each station by haulingc® mouth diameter
conical plankton, with 20 microns mesh size for phytoplankton
samples and 60 microns mesh size for zooptankamples.

Air
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EIA Key Components Methods

Climate and Meteorology The assessment discussed on &wew of available secondary da
on regional climate, temperature, rainfall, relative humidity, win
speed and direction, cloud cover and climatological conditions

AmbientAir Quality 24-hour ambient air sampling wasidertakerat the proposed
impact areas of the bridge projeattotal of six (6) stationswere
set up for the ambient air samplingoncentrations of sulfur
dioxide (SQ), nitrogen dioxide (N@), totalsuspended particulate
(TSP) and particulate matter with aerodynamic diameter less th
10 (PM10) and Pi2.5were analyzed by an accredited laboratory
BGI/MESA LABS. PQ 200 TSP/PMYPM2.5High Volume
Sampler was used to obtain TSP, 2sand PMLO; 3-Gas Sampler
SO and NQ.

NoiselLevels A total of six(6) monitoringpointswere designatefbr baseline
noise measurementhese points are proximal to the air samplin
stations. The noisevels were recorded using the CASELLA
Sound Level Meter. This was done for 24 hours per station.

People

Seceondary Data Secondary data gathered were acquired from the most recent ¢
Gathering of Philippine Statistics Authority (PSAomprehensive Land Usg
Plans of Davao City (2033022), Comprehensive Development
Plan (CDP) of IGaCo&018- 2023)and Barangay Profiles of
Caliclic, Hizon, Limao and R. Castillo. In addition-lsilt
drawings of existing utilities from concerned utiltompanies
were also used to locate aerial and underground utilities and ve
the data gathered from the surv®ata were assessed for
demographicbasic services, health and safety and income and
employment baseline study.

Scoping and Public Activities conducted includsnitial perception surveys, IEand
Particpation FGDs, complemented by public and technical scoping sessions
total of 3 barangays and 344 households were covered in the
perception surveywhile about 485 stakeholders from 5 bagays
participated in public events related to the prgjeet Annex C.

Traffic Impact Data on ferry facilities and annual average daily traffic provided
Assessment DPWH were reviewed and supplemented withhdir traffic
counts in 21 keyunctions in Davao and Samal to determine
baseline demand and road network performance. Traffic demal
was forecasted to determine infrastructure requirements for the
bridge crossing, approach roads, and local roads.

Environmental Risk Hazardswere identified, analyzed, and assessed in terms of
Assessment environmental risks. Analysis focused on potential safety (i.e. fi
explosion, toxicity) and physical hazards characterized by low
probability, high consequence, accidental nature and acute effg
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EIA Summary
1 Siting

There are six (6pptions for theroad linksstructural formproposed for the SIDC
project Based onnitial studiesand arigorous option selection process was
determined that an extradosed brid@pt{on 4a2) along theSouthern Corridor
was the mest preferableoption for the SIDQproject Table 4 shows the various
structural forms considered.

Table4  Summary of Bridge Options

Option Structural Form

1d Immersed Tube Tunnel
2b Low Level Bridge

3 Bridge

4a1 Box Girder Bridge

4a2 Extradosed Bridge

4b Immersed Tube Tunnel

1 Technology Selection

Given the nature ofa bridge project, here will be no alternativespecial
technologies, operation processes and measures to minimizegeastationThe
updated designs will be determined as the study progredsiés good site
practices and standard waste collection process will be implemented in the
construction and operational phasespectively.
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Integrated Summary of Impacts andEfficiency of Measuresafter Mitigation

Generally positive impactsare anticipatediue to the implementation of the Projeggarticularlywitht h e i
economy and propertyalues.Table 5 summarizes the findings and observations regarding the impacts and

ncrease in Davao
residual effects of the proposed

projectwith respect to théour components of the EIA.

Table5 Integrated Summary of Impacts dafficiency of Measures
Activity Impact Enhancement/ Mitigating Measure Efficiency of Measures
CONSTRUCTION PHASE
General
Hiring of local | Opportunity for 1 Contractors to adopt strict policy requiring the contractor to source workf( Providence on equal
workers employment andivelihood; from qualified locals; employment for qualified
Competition with local and f Contractors to develop schemepoioritization in local hiring with equal workers and livelihood
migrant workers; opportunities for men and women, skilled and unskilled, and PWDs; will 80-100% be ensured
Reduction of poverty and f Compliance with RA 6685; by the proponent.
food poverty. 1 Contractors to provide trainings for hired workers.
Hiring of local | Health and Safety of 1 Use of Personal Protective Equipment to all construction workers; Impacts on health and
workers construction workers. 1 DPWH and Contractor to provide emergency and health and safety prog| safety will be 86100%
for workers mitigated, considering
1 Provide Medical Kit and first aid; proponentos
1 Provide potable water and temporary sanitation facilities; accident.
9 Provide trash bins in strategic locations and coordinate with LGUs and h
barangays for regular waste collection and disposal;
I Conduct frequent safetiiygiene, and construction sanitation training for
workers;
9 Training of personnel and staff during emergencies.
General Potential theat to health ang 1 Ensure site is welit, secured and guarded; 100% efficiency of GRM
Construction | safety of people / 1 Formulate security procedures with local police and LGUs for provision o for complaints and
works communities needed facilities, guard posts. concerns.
1 Provision of Grievance Redress Mechanism foriaayes and complaints;
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Activity

Impact

Enhancement/ Mitigating Measure

Efficiency of Measures

1

Coordinate with concerned agencies to ensure safety and reduced negat
impacts to the community and environment.

Preparation and Construction of Temporary Facilities

clearing, and/

trigger soilerosion and may

Site Impact in terms of 1 Reclassification of direct impact areas for infrastructure use and integrati| DU€ to the permanent

preparation, compatibility with existing the project in LGU land use and development plans construction effect, the

clearing, and/ | land use e . . proponent and the

or tree cutting 1 Rec_lassﬁlcatlon of appropriate land use development and rezoning, contractor will ensure thai

activities particularly on Samal Island Master Plan design of the structures
will be in accordance with
the Design Standard
guidelines of DPWH and
other specifications of the
project, where necessary

Site Displacement and loss of 1 Preparation of Resettlement Action Plan, Utilities Relocation Plan, Secur| Provide 100%

preparation, livelihood of residents and ROW, Land Acquisition, Socizconomic Profiling, and conduct compensation based on

clearing, and/ | business owners during consultations guided by processes and directives under the Philippine | the agreement between tl

or tree cutting | ROW landacquisition. Government, DPWH, DOTr, and ADB&i. RA 10752 ROW Act; DPWH proponent and the Projeci

activities ROW Acquisition Manual; or DOTR ROW Site Acquisition Manual; and | Affected Persons (PAPS).

resettlement policy).
1 Proper compensation and/or relocation of affected residents and landows

Site Temporary disruption of 1 Relocation and replacement of affected utilities will be paid by thegqment | Ensure 100% efficiency

preparation, public services, such as and will be carried out by the relevant utility companies; through proper

clearing, and/ | water and electric supply 1 Inform affected stakeholders ahead of any temporary disruption during u{ coordination of affected

or tree cutting relocation communities and

activities f Attention will be made on utilities that will be relocated and will be closely businesses.

monitored during impleentation of utility relocation
Site Loss of topsoil due to 1 Prepare and implement a materials handling program or a site protection| Ensure 100% efficiency ir
preparation, vegetation clearing may rehabilitation program; compaction and materials

handling plan.
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Activity Impact Enhancement/ Mitigating Measure Efficiency of Measures
or tree cutting | induce landslides in some 1 Immediate compaction of the alleather road by means of a road roller to
activities areas. prevent any splash and soil easi
Site Loss of vegetation during 1 Clear areas that are only necessary for site preparation to prevent impac| DPWH will ensure to
preparation, clearing operation (i.e. fruit terrestrial ecology; 100% compliance with th¢
clearing, and/ | bearing trees, and forest f  Secure applicable and relevant permits, including tree cutting permit sho| tree permitting mandate,
or tree cutting | trees); secured prior to tree cutting activity. Replacement ofrets will be based tq and tree replacement,
activities Possible change in floral the DENR Memorandum Order (DMO) 2002. Earth balling of big trees | Whenever necessary;
communiy structure native trees and vegetation will be planted to compensate for any loss or
replacement seedlings will be provided by the proponent;
1 Compensation to owners of néimber species that will be cut;
1 Native flora species shall be at least conserved in selected areas to serv
refuge and forage for wildlife species;
1 Creation of dedicated habitat areas to achieve no net loss habitat or rehg
native species in Samaté Davag as necessary
1 A competent, experienced ecologist will oversee the clearance of native 1
1 Coordnation with LGUs.
Site Disturbance or loss of 1 Clear areas thare only necessary for site preparation to prevent impact ¢ DPWH will ensure 80
preparation, habitat and will affect terrestrial ecology; 100% efficient on gradual
clearing, and/ | existing wildlife f  Secure applicable and relevant permits, including tree cutting permit sho| conservation of land use;
or tree cutting secured prior to tree cutting activity. Replacement of cut trees will be bas| DPWH will ensure to
activities the DENR Memorandum Order (DMO) 201@. Earth balling of big trees orf 100% compliance with the
replacement seedlings will be provided by the proponent; tree permitting mandate,
1 Gradual conversion of the area to provide sufficient time for wildlife and tree replacement,
movement; whenever necessary.
1 A biodiversity protection plan, restoration plans, arsfemdalone monitoring
plan will be created to detail the restoration and habitat creation of native
flora, as necessary;
1 Creation of dedicated habitat areas to achieve no net loss habitat or rehg
native species in Samal and Dayase necessary
1 Coordination with LGUs.
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activities

Activity Impact Enhancement/ Mitigating Measure Efficiency of Measures
Site Accumulation of solid 1 Implement an organized waste storage, collection, and proper waste Waste management will
preparation, wastes; management system; be 96100% implemented,
clearing, and/ 1 Housekeeping measures can also prepessible contamination in soil and | unless there will be
or treecutting Devaluation of land value & water; incidents which are
activities a result of improper solid f  Nonrecyclable waste will be collected daily by a licens€garty contractor | uncontrolled.

waste management to ensure cleanliness in the workplace;

9 Trainings will be provided to site workers to improve the awareness on p
solid waste margement practices;

1 Prepare Solid Waste Management Plan in accordance with RA 9003;

1 Ensure compliance to national and local waste regulations

Site May trigger siltation 1 Secure appropriate erosion control measures such as additional paveme| Although wse of silt
preparation, concrete sea walls, sediment traps and barriers during heavy rain period{ curtains will be 40%
clearing, and/ f  Stockpiles will be placed awdyom the water courses and protected again{ efficient, impacts on

or tree cutting natural elements to prevent the transport of soil and sediment; degradation of water will
activities Soil debris and other excavated materials should be hauled out from the | be 80100% mitigated,

1 Regular monitoring to the adjacent water bodies to ensure the woumnsin hencethe proponent will
conformance to their respective water quality criteria. Water quality ensure compliant with
monitoring will be conducted on a monthly basis during the construction | Standards.
phase;

1 Silt traps will be installed for all nearby water bodies;

1 The waste soil and other debris will be@perly handled and disposed on a
regular basis.

Site Alteration of air quality 1 Regular and adequate sprinkling of water should be done in the premiseg Impacts on alteration of
preparation, from fugitive dust and minimize the dust particles generated; ambient air will be 80
clearing, and/ | equipment use. f  Preventive maintenance of heaaguipment and vehicle; 100% mitigated, but the
or tree cutting f  Regular monitoring of the concentrations of PM2.5, PM10, TSRa8®NQ | Proponent will ensure

shall be done to ensure that the levels of these pollutants will still be with

the NAAQGYV.

100% compliant with
standards
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Activity Impact Enhancement/ Mitigating Measure Efficiency of Measures

1 Workers will be provided with the appropriate personal proteetiipngpment
(PPE) and will practice standard occupational health and safety pursuant
BWC-DOLE Occupational Safety and Health Standards;

1 Fuel efficiency will be maximized through scheduling of vehicle, and
equipment movements in order to minimize both tdte and distances
travelled and use of low sulfur fuel, where possible.

Site Disturbance in nearby 1 Use equipment which generates less noise, and/or will be fitted with muf{ Impacts on noise
preparation, communities due to or silencers; disturbance will be 80
clearing, and/ | generation of noise. f  The host communities will be kept informed of the duration and timing of| 100% mitigated, but the
or tree cutting noisy construction; proponat will ensure
activities {  Limit the construction time to a given standard hours or limit night work tq 100% compliant with
avoid distraction of nearby establishments like residential areas; standards.
9 Periodic monitoring and evaluation of noise levels;
1  Work involving handling of noisy and/or vibrating power lleequipment

shall be with maximum of 2 hours per day (feh®&ur work, duty cycle shoulg
be 1:4) in conformity to the requirements of BWC DOLE DO 198&nd the
Occupational Safety and Health Standards (As Amended, 1989);

1 Regular maintenance of all vietes, machinery, and heavy equipment;
1 The project can use hydraulic oscillator to reduce noise and vibration. Pil
rig with acoustic mat will also be used to control noise impacts

Construction Accumulation of solid 1 Implement an organized waste storage, collection, and management sys| Waste management will
and installation | wastes; 1 Proper waste management and housekeeping measures can also prevel be 96100% implemented,
of site facilities possible contamination in soil and water; unless there will be
i Temporary | Devaluation of land value & f  Domestic waste disposal will be collected daily by“arty contractoto incidents which are
Facilities (field | a result of improper solid ensure cleanliness in the workplace; uncontrolled.
offices and waste management 1 Trainings will be provided to site workers to improve the awareness on p
barracks) solid waste management practices;

1 Prepare Solid Waste Management Plan in accordance with RA 9003;

1 Ensure compliance to national alodal waste regulations

REP/265463/E1S004 | Issue 4 | 31 July 2020 Page 17

WHKGNTS19\CIVIL+CURRENT JOBS\265463 - IPIF1 SAM-DAV FS\04 INTERNAL PROJECT DATA\04-05 DELIVERABLES\ENVIRONMENTAL IMPACT ASSESSMENT REPORT\REV412020-07-31 IPIF1-SIDC-EIS_ISSUE 4_V2.DOCX



Department of Public Works and Highways

Infrastructure Preparation and Innovation Facility i Output 17 Roads and Bridges
Samal Island i Davao City Connector (SIDC) Project i Environmental Impact Assessment Report

Activity Impact Enhancement/ Mitigating Measure Efficiency of Measures
Construction Generation of hazardous 1 Implement an organized waste storage, ctitte, and management system;| Impacts on generation of
and installation | mateials in land (i.e. 1 Proper waste management and housekeeping measures can also prevel hazardous materials will
of site facilities | disposal of busted lamps, possible contamination in soil and water; be 90100% mitigated
i Temporary | batteries, empty chemical 1 Used oil, spillages and other hazardous waste should be collected, contg depending on DENR
Facilities (field | containers, used oil etc. and disposed by d%party accreditedduler and treater; accredited hauler
offices and (from casting yard and 1 Maintenance and proper use of construction materials and heavy vehicle| collection.
barracks) storage areas); generated f Disposal of norrecyclable wastes by a licensed contractor;
from the operation of { Trainings will be provided to site workers to improve the awareness on p
construction machinery and solid waste management ptiges.
office facility.
Construction Degradation of watequality 1 Secure appropriate erosion control measures such as additional paveme| Impacts on generation of
and installation | due to generation of concrete sea walls, sediment traps and barriers during heavy rain period domestic wastewater will
of site facilities | domestic wastewater 1 Stockpiles will be placed away from the water coursespaotcted against | be 86100% mitigated,
i Temporary natural elements to prevent the transport of soil and sediment depending on DENR
Facilities (field f  Soil debrisand other excavated materials should be hauled out from the § accredited hauler
offices and 1 Regular monitoring of the affected and adjacent water bodies prior, durin| collection, but the
barracks) even after theonstruction phase to monitor the water quality and ensure { Proponent willensure
continuous conformance of the water bodies to their respective water qui 100% compliant with
criteria. Water quality monitoring will be conducted on a monthly basis dy Standards.
the construction phase.
1 Locate motoipool area at least 500 meters away from any body of water;
1 Set up of portable sanitary facilities and collect wastewater to be dispose
accordingly;
1 The contractor will be required to comply with the Civil Works Guidelines
1 Project shall be equipped with ail-water separator to remove oil from
effluents prior to discharge to water bodies;
1 Implement an organized waste storage, where bulk waste oils and lubric
are placed in impermeable area with appropriate secondary containment
1 Implement a proper wasimanagement (handling, storage and disposal) a

housekeeping measures to prevent possible contamination in soil;
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rig with acoustic mat will also be used to control noise impacts.

Activity Impact Enhancement/ Mitigating Measure Efficiency of Measures
1 Waste oils, oily water and other hazardous wastes will be collected and
disposed offsite by an accredited thpdrty waste hauler and treate
1 Emergency and contingency plan in case of spills (health and safety
management plan must be in place).
Construction Alteration of air quality 1 Regular and adequate sprinkling of watkould be done in the premises to | Impacts on alteration of
and installation | from fugitive dust and minimize the dust particles generated; ambient air will be 80
of site facilities | equipment use. f  Preventive maintenance of heavy equipment and vehicle; 100% mitigated, but the
i Temporary f  Regular monitoring of the concentrations of PM2.5, PM10, TSRa8@NQ | Proponent will ensure
Facilities (field shall be done to ensure that the levels of thesetpatsiwill still be within | 100% compliant with
offices and the NAAQGV. standards
barracks) 1 Workers will be provided with the appropriate personal protective equipmn
(PPE) and will practice standard occupational health and safety pursuant
BWC-DOLE Occupational Safety and Health Standards;
1 Fuel efficieny will be maximized through scheduling of vehicle, and
equipment movements in order to minimize both idle time and distances
travelled and use of low sulfur fuel, where possible.
Construction Disturbance in nearby 1 Use equipment which generates leesse, and/or will be fitted with muffler | Impacts on noise
and installation | communities due to or silencers; disturbance will be 80
of site facilities | generation of noise. f  The host communities will be kept informed of the duration and timing of| 100% mitigated, but the
1 Temporary noisy construction; proponent will ensure
Facilities (field { Limit the construction time to a given standard hours or limit night work tq 100% compliant with
offices and avoid distraction of neaybestablishments like residential areas; standards.
barracks) | Periodic monitoring and evaluation of noise levels;
1 Work involving handling of noisy and/or vibrating power tools/ equipment
shall be with maximum of 2 hours per day (feh@&ur work, duty cycle shoulg
be 1:4) in onformity to the requirements of BWC DOLE DO 1998 and the
Occupational Safety and Health Standards (As Amended, 1989);
1 Regular maintenance of all vehicles, machinery, and heavy equipment;
I The project can use hydraulic oscillator to reduce noise amaltiab. Pilling
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Activity Impact Enhancement/ Mitigating Measure Efficiency of Measures

Construction, bore piling and installation ogpiers and columns on lan@l Permanent Structure

Excavation on | May trigger soil erosion ang 1 Prepare and implement site protection plan; Ensure 100% efficiency ir
land; induce landslides isome 1 Immediate compaction of the alleather road by means of a road roller to | compaction and materials
areas. prevent any splash and soil erosion. handling plan.

Earthmoving
through use of
heavy
equipment;

Installation of
columns/
foundations and
construction of

interchanges
and bridge
structure.
Excavation on | Change in suisurface 1 Consider ground acceleration values in the final project design, particulaj Due to the permanent
land; geology and underground pile and pylon foundations; construction effect, the
conditions due to project f  Conduct detailed geotechnical and subsurface investigations during DEL] proponent and the
Earthmoving inducement of subsidence, leading to the design of ground improverhaativities to be implemented contractor will ensure that
through use of | karst subsidece, during construction design of the structures
heayy liquefaction, and mass 1 Design structures and facilities to withstand ground subsidence where will be n accordance with
equipment; movements the Design Standard
suspected to occur o
guidelines of DPWH and
Installation of I Investigate underlying soils and rocks during DED other specifications of thej
columns/ project, where necessary!|

foundations and
construction of
interchanges
and bridge
structure.

REP/265463/E1S004 | Issue 4 | 31 July 2020 Page 20

WHKGNTS19\CIVIL+CURRENT JOBS\265463 - IPIF1 SAM-DAV FS\04 INTERNAL PROJECT DATA\04-05 DELIVERABLES\ENVIRONMENTAL IMPACT ASSESSMENT REPORT\REV412020-07-31 IPIF1-SIDC-EIS_ISSUE 4_V2.DOCX



Department of Public Works and Highways

Infrastructure Preparation and Innovation Facility i Output 17 Roads and Bridges
Samal Island i Davao City Connector (SIDC) Project i Environmental Impact Assessment Report

Installation of
columns/
foundations and
construction of
interchanges
and bridye
structure.

Activity Impact Enhancement/ Mitigating Measure Efficiency of Measures

Excavation on | Soil contaminatiorirom 1 Implement an organized waste storage, where bulk waste oils and lubricy Impacts on soil

land; leaks of lubricants agents are placed in impermeabhrea with appropriate secondary containment; | contamination will be 80

and used oil. 1 Implement a proper waste management (handling, storage and disposaly 100% mitigated,

Earthmoving housekeeping measures to prevent possible contamination in soil; depending on DENR

through use of f  Waste oils, oily water and other hazardous wastes witbllected and accredited hauler

heavy disposed offsite by an accredited thjparty waste hauler and treater; collection, but the

equipment; f  Emergency and contingenpjan in case of spills (health and safety proponent will ensure
management plan must be in place). 100% compliant with

Installation of emergency plans and

columns/ standards.

foundations and

construction of

interchanges

and bridge

structure.

Excavation on | Accumulation of solid 1 Implement an organized waste storage, collection, and management sys| Waste management will

land; wastes 1 Proper waste management and housekeeping measures can also prevel be 96100% implemented,
possible contamination in soil and water; unless there wiibe

Earthmoving 1 Waste will becollected daily by a'$party contractor to ensure cleanliness | incidents which are

through use of the workplace; uncontrolled.

heayy 9 Trainings will be provided to site workers to improve the awareness on p

equipment; solid waste management practices.
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through use of
heavy
equipment;

Installation of
columns/
foundations and
construction of
interchanges
and bridge
structure.

Activity Impact Enhancement/ Mitigating Measure Efficiency of Measures
Excavation on | Generation of hazardous 71 Implement an organized waste storage, collection, and management sys| Impacts on generatioof
land; materials in land (i.e. 1 Proper waste management and housekeeping measures can also prevel hazardous materials will
disposal 6busted lamps, possible contamination in soil and water; be 96100% mitigated
Earthmoving | batteries, empty chemical 1 Used oil, spillages and other hazardous waste should be collected, contg depending on DENR
through use of | containers, used oil etc. and disposed by d%party accredited hauler and treater; accredited hauler
heavy (from casting yard and 1 Maintenancend proper use of construction materials and heavy vehicles| collection.
equipment; storage areas); generated f Disposal of norrecyclable wastes by a licensed contractor;
, from the operation of { Trainings will be provided to site workers to improve the awareness on p
Installation of | construction machinery ang solid waste management practices.
columns/ office facility.
foundations and
construction of
interchanges
and bridge
structure.
Excavation on | Impairment of visual 9 Final project design to consider aesthetic impacts Due to the permanent
land; aesthetics f Harmonize with existing surroundings considering engineering, safety, | construction effect, the
. environmental, and its aesthetic impacts proponent will ensure thal
Earthmoving . . o ) . the site is clean and
1 Ensure that iconic and elegant bridge be maintaémetlvisually appealing visually appealing during

during construction phase.

construction phase.
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heavy
equipment;

Installation of
columns/
foundations and
construction of
interchanges
and bridge
structure.

Activity Impact Enhancement/ Mitigating Measure Efficiency of Measures
Excavation on | May trigger siltation 1 Secure appropriate erosion control measures such as additional paveme Although wse of silt
land; concrete sea walls, sediment traps and barriers doeagy rain periods; curtains will be 40%

1 Stockpiles will be placed away from the water courses and protected agqg efficient, impacts on
Earthmoving natural elements to prevent the transport of soil and sediment; degradation of water will
through use of 1 Soil debris and other excavated materials should be hauled out from the | be 80100% mitigated,
heavy 1 Regular monitorindo the adjacent water bodies to ensure the continuous | hencethe proponent will
equipmery conformance to their respective water quality criteria. Water quality ensure compliant wiit

monitoring will be conducted on a monthly basis during the construction | Standards.

Installation of phase;
columns/ 1 Silt traps will be installed for all nearby watesdies:
foundano_ns ang 1 The waste soil and other debris will be properly handled and disposed ot
construction of regular basis.
interchanges
and bridge
structure.
Excavation on | Increase in flooding 1 Provide proper drainage canals that consider surface water flows and ex| Waterways and drainage
land; susceptibility structures in the area; will be 90-100% managed

{1 Control water inflow by placing wateshut panels, intercept drainages and | to ensure control of water
Earthmoving pump stations in strategically selected areas; flow and contamination.
through use of f  Provide overflows to avoidiater buildup on bridges when drainage

infrastructure is blocked
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through use of
heavy
equipment;

Installation of
columns/

construction of
interchanges
and bridge
structure.

foundations and

Activity Impact Enhancement/ Mitigating Measure Efficiency of Measures
Excavation on | Degradation of water qualit 1 Project shall be equipped with gilater separator to remove oil from effluer] Impacts on water
land, due to oil, fuel or other prior to discharge to the watkodies; contamination will be 80
lubricant agents leaks f Locate mototpool area at least 500 meters away from any body of water;| 100% mitigated,

Earthmoving Setup portable sanitary facilities and collect wastewater to be disposed g dependig on DENR
through use of accordingly; accredited hauler
heavy 1 Implement an organized waste storage, where bulk waste oils and lubrici collection, but the
equipment; are placedn impermeable area with appropriate secondary containment; | Proponent will ensure

_ 1 Implement a proper waste management (handling, storage and disposalj 100% compliant with
Installation of housekeeping measures to prevent possible contamination in soil; emergency plans and
columns/ 1 Waste oils, oily water and other hazardous wastes witbliected and standards.
foundano_ns ang disposed offsite by an accredited thpdrtywaste hauler and treater;
icncigrsrt:rhuz:r:ggsm 1 Emergency and contingenpian in case of spills (health and safety
and bridge management plan must be in place).
structure.
Excavation on | Traffic congestion 1 Follow the Traffic Management Plan to aid in avoiding traffic congestion;| Impacts on traffic
land; 1 Contractors to provide traffic enforcers in areas where construction is on| congestion will be 885%

going; mitigated.

Earthmoving f Coordinate with LGUs to providalternative routes
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interchanges

Activity Impact Enhancement/ Mitigating Measure Efficiency of Measures
Excavation on | Alteration of air quality 1 Regular and adequate sprinkling of water should be done in the premiseq Impacts on alteration of
land; from fugitive dust and minimize the dust particles generated; ambient air will be 80
equipment use. 1 Preventive maintenance of heavy equipment and vehicle; 100% mitigated, but the

Earthmoving f  Regulamonitoring of the concentrations of PM2.5, PM10, TSP; &@ NQ | Proponent will ensure
through use of shall be done to ensure that the levels of these pollutants will still be with| 100% compliant with
heavy the NAAQGYV. standards
equipment; 1 Workers will be provided with the appropriate personal protective equipm

] (PPE) and will practie standard occupational health and safety pursuant t
Installation of BWC-DOLE Occupational Safety and Health Standards;
columns/ 1  Fuel efficiency will be maximized through scheduling of vehicle, and
foundations and equipment movements in order to minimize both idle time and distances
construction of travelled ad use of low sulfur fuel, where possible.
interchanges
and bridge
structure;
Transport of
materias.
Excavation on | Disturbance in nearby 1 Use equipment which generates less noise, and/or will be fitted with muf{ Impacts on noise
land; communities due to or silencers; disturbance will be 80

generation of noise. f  Thehost communities will be kept informed of the duration and timing of { 100% mitigated, but the

Earthmoving noisy construction; proponent will ensure
through use of f  Limit the construction time to a given standard hours or limit night work tq¢ 100% compliant with
heavy avoid distraction of nearby establishments like residential areas; standards.
equipment, 1 Periodic monitorig and evaluation of noise levels;

. 1 Work involving handling of noisy and/or vibrating power tools/ equipment
Installation of shall be with maximum of 2 hours per day (feh®ur work, duty cycle shoulg
columrs/ be 1:4) in conformity to the requirements of BWC DOLE DO 1988nd the
foundations ang Occupational Safety and Health Standards (As Amended, 1989);
construction of 1 Regular maintenance of all vehicles, machinery, and heavy equipment;
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Activity Impact Enhancement/ Mitigating Measure Efficiency of Measures
and bridge 1 The project can use hydraulic oscillator to reduce noise and vibration. Pil
structure; rig with acoustic mat will also be useddontrol noise impacts.

Transport of
materials.

Construction, bore piling and installation of piers and columns on marin®ermanent Structure

Dredging on Accumulation of solid 1 Implement an organized waste storage, collection, and management sys| Although wse of silt
water; wastes and impact on 1 Proper wastenanagement and housekeeping measures can also prevent| curtains will be 40%

_ sediments possible contamination in soil and water; efficient, waste
Operation of 1 Storage or disposal sites of the excavated or dredged sediments should managenent will be 96

Vessels; 100% implemented,
unless there will be

accidents and incidents

properly secured to prevent leakage of sediments, contaminants or pollu

Installation of through sirface runoff

columns/ 1 Slope protection on the bridge landing site, particularly on IGaCoS side, | \which are uncontrolled.
foundations and minimize surface runoff and sedimentation

construction of 1 Employ welldesigned marine silt curtain scheme installed within the buff¢

bridge structure construction areas to prevent any pollotend silt disturbance due to

construction activities at sea;

1 Waste will be collected daily by &®arty contractor to ensure cleanliness
the workplace;

1 Trainings will be provided to site workers to improve the awareness on p
solid wastemanagement practices;

1 Compliance to MARPOL 73/7&Prevention oPollution by Sewage from
Ships and PCG Memorandum #18; and

1 Prepare Solid Waste Management Plan in accordance with RA 9003
Dredging on Water contaminatiodue to 1 Implement an organized waste collection and storage, where bulk waste| Impacts on generiain of
water; fuel, oil and other hazardou and lubricants are placed in impermeable area with appropriate seconda| hazardous materials will
materials leakages containment; be 90100% mitigated,
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bridge structure

Activity Impact Enhancement/ Mitigating Measure Efficiency of Measures
Operation of 1 Implement a proparvaste management (handling, storage and disposal) g unless there will be
Vessels; housekeeping measures to prevent possible contamination in water; incidents which are
1 Waste oils, oily water and other hazardous wastes will be collected and | uncontrolled. This will
Installation of disposed offsite by an accredited thjprdrtywaste hauleand treater; also depend on DENR
columns/ f Emergency and contingenplan in case of spills (health and safety accredited hauler
foundatiqns and management plan must be in place); collection.
construction of 1 Maintenance and proper use of construction materials and heavy vedile
bridge structure 1 Ensure compliance to PCG Memorandum #1@7
Dredging on Impairment of visual 9 Final project design to consider aesthetic impacts Due to the permanent
water; aesthetics Harmonize with existing surroundings considering engineering, safety, | construction effect, the
. environmental, and its aesthetic impactsd proponent will ensure thay
Operation of ) ) ) o ) | the site is clean and
Vessels: i Ens_ure that iconic and elegant bridge be maintained and visually appeali visually appealing during
during construction phase. construction phase.
Installation of
columns/
foundations and
construction of
bridge structure
Dredging on Degradation of water qualit 1 Apply appropriate siltation control measures suctvelé-designed marine sil{ Although wse of silt
water; due to construction curtain scheme installed within the buffer of construction areas to preven| curtains will be 40%
pollution and silt disturbance due to construction activities at sea; efficient, impacts on watel
Operation of f  Soil debris and other excated materials should be hauled out from the sit{ quality will be 86100%
Vessels; f  Regular monitoring of the affected and adjacent water bodies prior, durin| Mitigated,hencethe
even after the construction phase to monitor the water quality and ensurq Proponent will ensure
Installation of continuous conformance to their respective watglity criteria. Water compliant with standards.
columns/ quality monitoring will be conducted on a monthly basis during the
foundations and construction phase;
construction of 1  The contractor will be required to comply with the Civil Works Guidetines

and
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aquatic life

Activity Impact Enhancement/ Mitigating Measure Efficiency of Measures
1 Compliance in oMARPOL 73/78-Prevention of Pollution by Sewafem
Ships andPCG Memorandum # 104,
Dredging on Seagrass in IGa&xside are 1 Employ welldesigned marine silt curtain scheme installed within the buff§ Due to the permanent
water; still abundant and thriving construction areas to prevent any pollution and silt disturbance due to construction effect, the
and may decline when construction activities at sea; proponent will ensure to
Operation of | buried by sediment. 1 Biodiversity protection plan to be drawn up to detail methods to minimize| limit use on areas that are
Vessels; impacts on seagrass beds and detail seagrass habitat creatoiseglient | only necessary during
monitoring construction. This will be
Installation of f  Surveys to be undertaken to explore opportunities for suitable translocati Well coordinated with
columns/ and habitat creation sites for seagrass beds, should be necassary LGUs/ barangays affecteq
foundations ang 1 Dredging must be confined at the immediate area so that only a small pg| USe€ of silt curtains will be
construction of the meadw will be affected. 40% efficient.
bridge structure
Dredging, and | Local loss and disturbance 1 Engineering modifications to provide greater surface complexity and Due to the permanent
bore pilling of natural sedimentary encourage marine growth; construction effect, the
activities on habitats due to introduction 1 Engineering design does not hindemgshore currents and ensures free proponent will ensure to
water; of hard substrates and circulation of water; limit use on areas that are
increase in sediment loads f  Well-designed silt control schemand only necessary during
Operation of | from construction materials 1 Proper disposal of debris construction. This will be
Vessels; o _ 1 Any debris or concrete waste must be removed as quickly as possible; | Well coordinated with
_ Deterioration, destruction f  Monitoring and evaluation of benthic habitats tocheducted quarterly or bi | LGUS/ rangays affectec
Installation of | and disruption of fish annually to capture changes: Use of silt curtainsvill be
. : i ; p >
](c:olurgnt_s/ d habitats in IGaCoS side. 1 Secure storage or disposal sites of excavated or dredged sediments to p 40% eff'c'temh but the
ounaations an leakage of sediments, contaminants or pollutants through surfacéfrun proponent wilt ensure
construction of : ) . . _— 100% compliant with
. 1 Provide slope protection on bridge landing gi&ticularly on the 1GaCoS
bridge structure : S ) : plans and standards
side, to minimize surface runoff and sedimentation. . .
especially withproper
disposalbpractices
Dredging on Changes in channel beds 1  Strict observance and implementation of Site Protection and Rehabilitati¢ Due to the permanent
water; and impacts on fish and Program and materials handling which provide for soil erosion control construction effect, the

measures;

proponent will ensure to
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Vessels;

Installation of
columns/

Activity Impact Enhancement/ Mitigating Measure Efficiency of Measures
Operation of 1 Observe best practices in proper construction procedures that promote ¢| limit use on areas that are
Vessels; and minimal disturbance to the existing environment; only necessary during
1 Monitoring and evaluation of benthic habitats, including habitat created/ | construction. This will be
Installation of trandocated and remedial actions takengifjuired; well coordinated with
columns/ f  Should there be any affected corals and seagrasses, coral translocationg LGUs/ barangays affecteq
foundationsand seagrass mitigation / translocation of any benthic species should be Use of siltcurtainswill be
construction of undertaken by a suitably qualified marine ecologistl 40% efficient but the
bridge structure 1 Biodiversity protection plan to be drawn updetail methods to minimize | Proponent will ensure
impacts. 100% compliant with
plans and standards
especially withproper
disposalpractices
Impacts on biodiversity
will be appropriately
mitigated through species
translocation, habitat
creation and the
application of pollution
prevention and control
technologies and practice
consistent with
international good
practices.
Dredging on Alteration of ar quality 1 Regular and adequate sprinkling of water should be done in the premiseg Impacts on alteration of
water; from fugitive dust and minimize the dust particles generated; ambient air will be 80
equipment use. 1 Preventive maintenance of heavy equipment and vehicle; 100% mitigated, but the
Operation of f  Regular monitoring of the concentratioof PM2.5, PM10, TSP, S@nd NQ | Proponent will ensure

shall be done to ensure that the levels of these pollutants will still be with
the NAAQGYV.

100% compliant with
standards.
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Operation of
Vessels;

Installation of
columns/
foundations and

construction of

Pakiputan Strait

Activity Impact Enhancement/ Mitigating Measure Efficiency of Measures
foundations and 1 Workers will be provided with the appropriate personal protective equipm
construction of (PPE) and will practice standard occupational heaiit safety pursuant to
bridge structure BWC-DOLE Occupational Safety and Health Standaaist
1 Fuel efficiency will be maximized through scheduling of vehicle, and
equipment movements in order to minimize biolle time and distances
travelled and use of low sulfur fusthere possible
Dredging on Disturbance in nearby 1 Use equipment which generates less noise, and/or will be fitted with muf{ Impacts on noise
water; communities due to or silencers; disturbance will be 80
generation of noise. f  The host communities will be kept informed of the duration and timing of| 100% mitigated, but the
Operation of noisy construgon; proponent will ensure
Vessels; {  Limit the construction time to a given standard hours or limit night work tq 100% compliant with
_ avoid distraction of nearby establishments like residential areas; standards.
Installation of 1 Periodic monitoring and evaluation of noise levels;
columns/ f Work involving handling of noisy and/or vibrating powebls/ equipment
foundations and shall be with maximum of 2 hours per day (feh@®ur work, duty cycle shoulg
construction of be 1:4) in conformity to the requirements of BWC DOLE DO 1988nd the
bridgestructure Occupational Safety and Health Standards (As Amended, 1989);
1 Regular maintenance of ajéhicles, machinery, and heavy equipment]
1 Construction vessels that will be used will haveboiard noise reduction to
protect construction workers from excessive noise exposure, in accordar
with the International Convention for the Safety of Lif&Saas (SOLAS).
Dredging on Disruption of marine 1 Coordinate with Marina, PPA and Coastguard for the rerouting ofessls; | There will be permanent
water; navigation route along f  Vessels will observe speed restriction and follow routing clearance to avq disruption of navigational

sensitive marine areas.

route.
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Activity

Impact

Enhancement/ Mitigating Measure

Efficiency of Measures

bridge
structure

Transport of
construction
materials and
demolition
debris to and
from the
construction
site during
works at marine

OPERATION PHASE

Hiring of local | Increase in employment 1 Contractors to adopt strict policy requiring the contractor to source workf( Providence on equal
workers opportunities and livelihood from qualified locals; employment for qualified
1 Contractors to develop scheme of prioritization in local hiring with equal | workers and livelihood
opportunities for men and women, skilled and uites, and PWDs; will 80-100% be ensured
f Compliance to RA 6685nd by the proponent.
1 Contractors to provide trainings for hired workers
Hiring of local | Health and Safety of 1 Use of Personal Protective Equipment to all site workers; Impacts on health and
workers personnel 1 DPWH and Contractor to provide emergency and health and safety prog| safety will be 86100%
for workers; mitigated, considering
1 Provide Medical Kit and first aid; proponent 0s a
1 Provide trash bins in strategic locations and coordinate with LGU$éast accident.
barangays for regular waste collection and disposal;
1 Conduct frequent safety, hygiene, and sanitation training for atadf;
9 Training of personnel and staff during emergencies.

REP/265463/E1S004 | Issue 4 | 31 July 2020

WHKGNTS19\CIVIL+CURRENT JOBS\265463 - IPIF1 SAM-DAV FS\04 INTERNAL PROJECT DATA\04-05 DELIVERABLES\ENVIRONMENTAL IMPACT ASSESSMENT REPORT\REV412020-07-31 IPIF1-SIDC-EIS_ISSUE 4_V2.DOCX

Page 31



Department of Public Works and Highways

Infrastructure Preparation and Innovation Facility i Output 17 Roads and Bridges
Samal Island i Davao City Connector (SIDC) Project i Environmental Impact Assessment Report

Activity Impact Enhancement/ Mitigating Measure Efficiency of Measures
Operation of Potential threat to health an 1 Deploy security personnel and incorporate a controlecevith CCTV and The proponent will ensure
the bridge safety of people / other monitoring systems; 100% safe use of the
communities f  Ensure site is welit, secured anguarded:; bridge and efficiency of
f  Formulate security procedures with local police and LGUs for provision o Emergency Response
needed facilities, guard postnd Team.
1 Implementation of Emergency Response Team for accidents and other
emergency cases.
Operation of Health and Safety of drivers 1 Regular inspection of bridge:
the bridge 3;:33;21?;:?553&5) I Good signage and clear direction of traffic and bridge yseis
9 Training of personnel and staff during emergencies
Operation of Boost economic
the bridge development of Samal
Island by improving tourism
competitiveness
Operation of Accelerate infrastructure
the bridge development that would
enhancenternal circulation,
mobility and external
linkages to support the
growth potential of Davao
Region
Operation of Disruption of natural water 1 Monitor sediment transport loads Permanent impact due to
bridge flows and currents . N . . the project.
I Samal landfall pier positioning to avoggphemeral stream locatigns
9 Provide silt removal facilitiesand
i Site formation design to +éirect surface runoff to appropriate discharge

points at each landfall location.
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Activity Impact Enhancement/ Mitigating Measure Efficiency of Measures
Operation of | Disruption of marine 1 Coordinate with Mrina Philippine Ports Authority (PPA) and Philippine | Pérmanent impact due to
bridge navigation route along Coast Guard for the rerouting of sea vessels the projectas some large
Pakiputan Strait vessels need to be
rerouted
Movement of | Increase irsolid waste 1 Provision of waste bins that will allow proper waste segregation at both e, Waste management will
passengers generation from passenger of the bridge be 96100% implemented,
and operational works 1 Regular waste audits and collection of wastes for recyclingsposgaj
1 Samal LGU to highly consider Solid Waste Management for the likely hu
increase in developmerdnd

1 Local authorities to control littering and entry to the island.
Movement of | Noise from vehicles may 1 Portions of existing viaduct deck high above the sensitive recgivers Permanent impact due to
vehicles along | exceed national standards | . q . laced he bridod the project.
the bridge for noise in general areas T Alert signage to reduce noise placed on the bridg

1 Install noise barriers such as insulating wall
ABANDONEMENT PHASE
Abandonment | Land 1 Complete soil/land evaluation to determine residual impacts and appropr,
on Bridge corrective actions, if applicable
Abandonment | Water 1 Assesgyroundwater capacity and monitoring of surface water quality to
on Bridge evaluate impacts during operation of project and provide possible mitigat

measures.

Abandonment | Unlikely air impacts due to 1 Assess temporary impacts during demolition; and

on Bridge dispersion of mobile source
emissions to thatmosphere
and dilution of pollutants

released when bridge was i

1 Assess unlikely impacts due to dispersion to the atmosphere and dilution
pollutants released when railway waperation

operation

Abandonment | Loss of economic benefits 1 Assess loss of econontienefits;

on Bridge and livelihood and { Assess Loss of liveliod andemployment;
employment
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Activity Impact Enhancement/ Mitigating Measure Efficiency of Measures

1 Implement d.aborRetrenchment and support package labdrsupport
programs
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Risks anduncertainties relating to the findings and implications for decision making

Risks and uncertainties anticipated regarding the construction and operation of the bridge are shovatlia @Heelow.

Table 6

Risk andUncertainties of th&roject

EIA Module

Risks and Uncertainties

Control Measures

Project Design

Structural failure

Use of good competent designer and contractor and supervised to ensure high quality finish
Use of highquality materials and scaffoldings during construction
Regular maintenance ambnitoringof the structure particularly during operations phase

Land

Change in sulsurface
geology and underground
conditions due to the
project, inducement of
subsidence, karst
subsidence, liquefaction
and mass movements

Conductof detailed geotechnical and subsurface investigations during the DED phase, leading to th
of ground improvement activities to be implemented during construction

Degradation of direct and
indirect impact areas due t
improper solid waste
management and pollution

Implementation of proper management practices and mitigating and enhancing medhureslocal
LGUOb s

Increase irsolid waste
generation from passemnge
and operational works

Provide waste bin®tallow proper waste segregation at both ends of the bridge

Regulaly conductwaste audits and wastellectionfor recycling or disposal

Samal LGU to highly consider Solid Waste Management for the Itkadye increase in development.
Local authorities to control littering and entry to the island.

Vegetation removal during
clearing operationPossible
change in floral community
structure

Clear areas that are only necessary for site preparation to prevent impact on terrestrial ecology;

Secure applicable and relevant permits, indldj tree cutting permit should be secured prior to tree
cutting activity. Replacement of cut trees will besé@ to the DENR Memorandum Order (DMO) 2@12
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EIA Module Risks and Uncertainties | Control Measures

Earth balling of big trees native trees and vegetation will be planted to compensate for any loss or
replacement seedlings will be provided by the proponent;
Compensation to owners of ndimber species thatill be cut;
Native flora species shall be at least conserved in selected areas to serve as refuge and forage for
species;
Creation of dedicated habitat areas to achieve no net loss habitat or rehabilitate native species in S
Davao;
A competent, experienced ecologist will oversee the clearance of native flora.
Coordnation with LGUs.

Clearing of vegetation will | Clear areas that are only necessary for site preparation to prevent impact on terrestrial ecology;

affect existing wildlife Secue applicable and relevant permits, including tree cutting permit should be secured prior to tree
activity. Replacement of cut trees will be based to the DENR Memorandum Order (DMG)20&arth
balling of big trees or replacement seedlings wellgsovided by the proponent;
Gradual conversion of the area to provide sufficient time for wildlife movement;
A biodiversity protection plan, restoration plans, and a stédmde monitoring plan will be created to detg
the restoration and habitat creatiof native flora, as necessary;
Coordination with LGUs.

Water Damage or collapse due tq Finaldesign of mitigating measures such as breakwaters or wave dissipating blocks based on more

tsunami, seiches and storr| studies

surge

Increase in flooding Proper drainagehanneldhat take into consideration surface water flows and existing structures aneth

susceptibility Ground disturbance and removal of vegetation minimized to preserve watershed characteristics
Provision ofoverflows to avoid water buitdp on bridges when drainage infrastructure is blocked
Design of sructures to have a clearance above establibed levels
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EIA Module

Risks and Uncertainties

Control Measures

Degradatiorof water
quality

Application ofappropriate erosion control measures such as addition of pavements, concrete sea w.
sediment traps and barriers during heavy rain periods

Hauling of il debris and other excavated materials from the site

Locate motoipool area at least 500 metersagvirom any body of water

Set up of portable sanitary facilities and collect wastewater to be disposed accordingly
The contractowill be required to comply with the Civil Works Guidelines

Project shall be equipped with -ailater separator to remove oibfn effluents prior to discharge to the
water bodies

Scouring and sedimentatic
near the piers

Regular seabed monitoring to determine sites of scouring

Possible contamination of
nearby water body due to
improper effluent handlingi
managementlisposal
which leads to
deterioration, destruction
and disruption of fish
habitats in IGaC8 side.

Removal of ay debris or concrete waste as quickly as possible.

Monitoring and evaluation of benthic habitats to be conducted quarterlyaonbilly to cajure changes
Samal landfall pier positioning to avoid ephemeral stream locations.

Site formation design to +@irect surface runoff to appropriate discharge points at each landfall locatiq

Seagrass in IGa&xside
are still abundant and
thriving and may decline
when buried by sediment

Employ weltdesigned marine silt curtain scheme installed within the buffer of construction areas to
prevent any pollution and silt disturbance due to construction activitsEsaat

Biodiversity protection plan to be drawn up to detail methods to minimize impacts on seagrass beds
detail seagrass habitat creation and subsequent monitoring.

Surveys to be undertaken to explore opportunities for suitable translocation anddnabttah sites for
seagrass beds, should be necessary.

Dredging must be confined at the immediate area so that only a small part of the meadow will be af

Changes irthannel beds
and impacts on fish and

aquatic life resulting from

Strict observance and implementation of Site Protection and Rehabilitation Program and materials
which provide for soil erosion control measures;
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EIA Module Risks and Uncertainties | Control Measures
demolition, exceaation, pile | Observe best practices in proper construcgisocedures that promote care and minimal disturbance to
driving and bridge structur( existing environment;
construction. Monitoring and evaluation of benthic habitats, including habitat createrfacated and remedial actions
taken, if required;
Should there be any affected corals aadgrasses, coral translocations/ seagrass mitigation / translog
of any benthic species should be undertaken by a suitably qualified marine ecologist.
Biodiversity protection plan to be drawn up to detail methods to minimize impacts.
Air Alteration of air quality Regular and adequate sprinkling of water in the premises to minimize the dust particles generated.
fromfveh|cles., fugitive dust preventive maintenance of heavy equipment and vehicle
and from equipment use Regular monitoring of the concenti@ts of PM2.5, PM10, TSP, S@and NQ shall be done to ensure thg
the levels of these pollutants will still be within thé& O 200081
Noise Generatioi Useof equipment which generates less noise
Limit construction time to given standard hours or limit night work to avoid distraction of nearby
Disturbs people and areas| esidential areas
Periodic monitoring and evaluation of noise levels, among other parameters included in the ECC fo
references
Excessive noise and Installation of noise barricade may be considered
vibration from construction
equipment and vehicles
may exceed national
standards for noise in
general areas
People Accidents and injuries on | Orientation of workers/personnel on occupagibsafety development of strong safety culture with the

the project site

contractor and the proponent.
Use of Personal Protective Equipmeéntall construction workers
Provision ofmedicalkit and first aid
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EIA Module

Risks and Uncertainties

Control Measures

Health and Safety of
drivers and people crossin
the bridge

Inspection of bridge before operatin
Training of personnel and staff during emergencies
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1 Project Description
1.1 Project Location and Area
1.1.1 Description of Project Area

The propose&IDC Project will be linking two cities, particularly the northeastern
section of Davao City and the northwestern side of Samal IslBagao City is
approximately 970 km soutboutheast of thBhilippine capitaManila. The site is
accessible by 1-Bourplane trip or by48-hour private vehicle or commuter buses
trip, traversing the PaRhilippine National Highwaywndthroughroll on-roll off
(RORO) ferries that interconnect the eastern islarfidse country from Luzon to
Mindanao.

The SIDC Project will be roughly located within the geographicotdinates
indicated inTable 1.1 (WGS 1984 datum) &he Davao City side analong the
western coast of the Island Garden City of Samal (IGQG&nnex G). Figure 1.1
shows the vicinity map of the Project.

The Davao landing point is located within Barangay Hizon and is approximately
8.2km (road distance) and Bk(aerial distance) northeast of the City HdlDavao.
From the city center, the landimpint may be accessed by taking various routes
alongR. Castillo Street (via Quezon Boulevard or Elpidio Quirino Highway) or J.P.
Laurel Avenue (via C.M. Recto Street) through various private or public
conveyanes including normotorized transport and cars, motorcycles, tricycles,
jeepneys or buses

The Samal landing point, on the other hand, is located within Barangay Limao and
is approximately 10.2rk (road distance) and 5.5vk(aerial distance) from the
IGaCd5 City Hall. From the City Hall, the landing point may be accessed by taking
the Samal Island Circumferential Road via private vehiclésises, multicabs or
modified commuter motorcycles locally referred to as habblal

Table 1.1 GeographicCoordinategWGS 1984)

Point Latitude Longitude

1 7°5'57.315" N 125° 40" 4.535" E
2 7°5'57.315" N 125° 40" 4.430" E
3 7°5'57.297" N 125°40'4.279" E
4 7°5'57.239" N 125° 40" 4.098" E
5 7°5'57.192" N 125° 40" 3.999" E
6 7°5'57.071" N 125° 40" 3.841" E
7 7°5'56.793" N 125° 40" 3.637" E
8 7°5'56.650" N 125° 40' 3.584" E
9 7°5'56.412" N 125° 40" 3.550" E
10 7°5'56.268" N 125° 40" 3.561" E
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Point Latitude Longitude

11 7°5'56.058" N 125° 40' 3.618" E
12 7°5'55.891" N 125° 40" 3.708" E
13 7°5'55.784" N 125°40'3.791" E
14 7°5'55.581" N 125° 40" 4.045" E
15 7°5'55.529" N 125° 40" 4.207" E
16 7°5'55.507" N 125° 40'4.303"E
17 7°5'55.505" N 125° 40' 4.607" E
18 7°5'55.617" N 125° 40'4.921" E
19 7°5'55.774" N 125°40'5.122" E
20 7°5'55.967" N 125° 40'5.263" E
21 7°5'56.229" N 125° 40'5.357" E
22 7°5'56.507" N 125° 40'5.369" E
23 7°5'56.739" N 125° 405.311" E
24 7°5'56.948" N 125°40'5.194" E
25 7°5'57.119" N 125° 40'5.028" E
26 7°5'57.292" N 125° 40' 4.692" E
27 7°5'52.896" N 125° 40" 4.223" E
28 7°5'53.453" N 125° 40" 4.166" E
29 7°5'54.010" N 125°40'4.111"E
30 7°5'54.569" N 125° 40'4.100" E
31 7°5'55.124" N 125°40'4.170" E
32 7°5'58.056" N 125° 40" 4.494" E
33 7°5'58.610" N 125° 40'4.424" E
34 7°5'59.143" N 125° 40' 4.260" E
35 7°5'59.643" N 125° 40" 4.010" E
36 7°6'0.117" N 125°403.713" E
37 7° 6'0.590" N 125°40'3.412" E
38 7°6'1.063" N 125°40'3.112" E
39 7°6'1.536" N 125°40'2.812" E
40 7° 6'2.008" N 125°40'2.512" E
41 7°5'55.317" N 125°40'4.197" E
42 7°5'55.511" N 125° 40'4.186" E
43 7°5'57.337" N 125°40'4.414" E
44 7°5'57.591" N 125° 40" 4.485" E
45 7°5'57.840" N 125° 40'4.501" E
46 7°6'12.311" N 125° 38'29.814" E
47 7°6'12.777" N 125° 38'32.817"E
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Point Latitude Longitude

48 7°6'13.244" N 125° 38' 35.820" E
49 7°6'12.077" N 125° 3828.313" E
50 7°6'13.477" N 125° 38'37.322" E
51 7°6'5.402" N 125° 38'29.299" E
52 7°6'4.711" N 125° 38'30.384" E
53 7°6'3.713"N 125° 38'31.955" E
54 7° 6'26.808" N 125° 38'46.401" E
55 7° 6'25.892" N 125°38'47.471" E
56 7°6'24.656" N 125° 38'48.945" E
57 7°6'4.451" N 125° 38'30.173" E
58 7°6'7.095" N 125° 38' 32.264" E
59 7°6'9.778" N 125° 38' 34.298" E
60 7°6'12.390" N 125° 38' 36.433"E
61 7°6'15.002" N 125° 38' 38.568" E
62 7°6'17.615" N 125° 38'40.703" E
63 7°6'20.227" N 125° 38'42.838" E
64 7°6'22.839" N 125° 38'44.973" E
65 7°6'25.451" N 125° 38'47.109" E
66 7° 6'28.063" N 125° 38'49.243" E
67 7°6'30.676" N 125° 38'51.378" E
68 7°6'3.141" N 125° 38'29.110" E
69 7°6'31.982" N 125° 38'52.446" E
70 7°6'14.729" N 125° 38'48.835" E
71 7°6'15.352" N 125° 38'45.628" E
72 7°6'13.975" N 125° 38'52.024" E
73 7°6'13.123" N 125° 38'55.189" E
74 7°6'12.236" N 125° 38'58.344" E
75 7°6'11.349" N 125° 391.499" E
76 7°6'10.461" N 125° 39'4.654" E
77 7°6'9.574" N 125° 39'7.810" E
78 7° 6'8.687" N 125° 39'10.965" E
79 7° 6'7.800" N 125° 39'14.120" E
80 7°6'6.913" N 125°39'17.275" E
81 7°6'6.025" N 125° 39'20.431" E
82 7°6'5.138" N 125° 39' 23.586" E
83 7°6'4.251" N 125° 39'26.741" E
84 7°6'3.364" N 125° 39' 29.896" E
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Point Latitude Longitude

85 7°6'2.477" N 125° 39' 33.052" E
86 7°6'1.589"N 125° 39'36.207" E
87 7°6'0.704" N 125° 39'39.362" E
88 7°5'59.869" N 125° 39'42.532" E
89 7°5'59.138" N 125° 39'45.726" E
90 7°5'58.533" N 125° 39'48.946" E
91 7°5'58.041" N 125° 39'52.187" E
92 7°5'57.605" N 125° 39'55.435" E
93 7°5'57.172" N 125° 39'58.684" E
94 7°5'56.741" N 125°40'1.934" E

95 7°6'15.628" N 125° 38'44.023" E
96 7°5'56.531" N 125° 40" 3.559" E

97 7°6'16.098" N 125° 38' 42.608" E
98 7°6'16.660" N 125° 38'42.000" E
99 7°6'17.089" N 125° 38'41.770" E
100 7°6'17.562" N 125° 38'41.655" E
101 7°6'18.104" N 125° 3841.673"E

102 7°6'18.673" N 125° 38'41.856" E
103 7°6'19.185" N 125° 38'42.149" E
104 7° 6'15.905" N 125° 38'42.392" E
105 7°6'16.038" N 125° 38'41.254" E
106 7°6'16.030" N 125° 38' 40.580" E
107 7°6'15.921" N 125° 38'40.030" E
108 7°6'15.581" N 125° 38' 39.330" E
109 7°6'15.987" N 125° 38'41.803" E

The directly impacted communities (DIC) along the proposed bridge are barangays
Vicente Hizon, RCastillo andAngliongto inDavao City andBarangaylLimao in
IGaCdS, sourced fronDepartment of Environment and Natural ResourBESNR)
Region XI(Figurel.3).

The Davao City inland portion of the briglgvill fall within the political jurisdiction

of the three abovmentioned barangays, which contain a mix of different land uses,
including residential, commercial and industrial, with commercial establishments
encountered near the main road of the Natidhighway which leads to the
proposed connector project. Public utility vehicles, tricycles and private vehicles
are the main means of transportation in the area. To cross between IGaCoS and
Davao, barges are currently being used to transport passengeehiies.
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1.1.2 Impact Areas

The proposed roundabout on the IG&Cside will be connected to the
circumferential road of the island. The IG& mland section of the SIDC lies
within developed resort areas in the southern section of Barangay Caliclic and close
to the border of the adjoining BaraaygLimao. Thedirect impact area is the
Paradise Island Park and Beach Resort owned by the Rodatauezawhile the
indirect impact area includes the Costa Marina Beach R8$wmtcomplete list of
affected areas summarizec&and shownn Table 1.2 ard Figure1.4.

Table 1.2 Direct and Indirect Impadireas
Impact Areas Davao City Samal
Direct Impact Areas Lanang Beach Club, particularly Lucas and Rodriguez
(DIA) Aplaya Beach Resort, Residence 123 Land

(apartment), Modern Times
Enterprises, Merco bakeshop and oth
commercial establishments in the san
building owned by Damosa Land,
Caltex gasoline station,

Petron gasul outlet, Mindandaucking
Corporation,

Daruma Industries, Staff house of
Acacia Hotel employees, Commercia
space and guard house along the We
l nsul ar Village n
restaurant parking space West Empir
Chinese restaurant parking space,
Security Bank parkingpace R Gem
Auto Trade Repair and Servicing
Center parking space Fellowship
Vineyard parking space

Bayantel office parking space

TW Gas parking space

Sunscor Realty parking space,
Pakiputan Strait

Indirect Impact Areas | Azuela Coe Paradise Island
South Bay Lumber Blue Waters

REP/265463/E1S004 | Issue 4 | 31 July 2020 Page 44

WHKGNTS19\CIVIL\+CURRENT JOBS\265463 - IPIF1 SAM-DAV FS\04 INTERNAL PROJECT DATA\04-05 DELIVERABLES\ENVIRONMENTAL IMPACT ASSESSMENT
REPORT\REV4\2020-07-31 IPIF1-SIDC-EIS_ISSUE 4_V2.DOCX



Department of Public Works and Highways Infrastructure Preparation and Innovation Facility i Output 17 Roads and Bridges
Samal Island i Davao City Connector (SIDC) Project i Environmental Impact Assessment Report

Fa 125°35'0"E 125°36'0"E 125°37'0"E 125°38'0"E 125°41°0"E 125°42'0"E 125°43'0"E F
° . e o
g LOCATION DIAGRAM ?:
Davao City
z
£
Samal City -g
~
s ¥ 64
&
oavaoELSUR 7
z & z
= P =
o Lo
! vg B o ! g
~ - e ~
[BrovinciallBoundany,

. T - s E P 2l
125°35'0"E 125°36'0"E 125°38'0"E 125°39'0"E 125°40'0"E 125°41'0"E 125°42'0"E 125°43'0"E
[B3SémapiSource IRNTMSIEdhonti]
Vicitnity Map
IPIE ﬁ ARUP GE SAMAL ISLAND - DAVAO CITY CONNECTOR PROJECT P —r—
Source: PNTMS Edition 1(NAMRIA,2013) Sheet No. 4118l
Figure 1.1 Vicinity Map
REP/265463/EI1S004 | Issue 4 | 31 July 2020 Page 45

WHKGNTS19\CIVIL\+CURRENT JOBS\265463 - IPIF1 SAM-DAV FS\04 INTERNAL PROJECT DATA\04-05 DELIVERABLES\ENVIRONMENTAL IMPACT T REPORT)\ 07-31 IPIF1-SIDC-EIS_ISSUE 4_V2.DOCX




Department of Public Works and Highways Infrastructure Preparation and Innovation Facility i Output 17 Roads and Bridges
Samal Island i Davao City Connector (SIDC) Project i Environmental Impact Assessment Report

5 . ¢

o 7 % o
I "
4 x
z z
o o
o o
& 3
~ ~
z z
£ :
= K
£ £
z z
o4 o
= | o
< <
" (v , DAVAO GUL .
2] ansaln i N e . b
o 3 i L& - ﬁ;w\/“/ %

i il {
- _Magsaysay, _
L7 A Y
[Datu’Pa : )
Matanao;

= s~ Hagonoy =
5 4 5
21 7 T -2
bl ‘Radadat bt
z z
Y aae” 2
% P e A ; . Py

© [MsouTampa '3 % Province of =

o Gt = P AT e 4z , Davao del Sur
1/ Mal ~ - e F T
125°00"E 125°10'0"E 125°40°0"E 125°500"E

Source: Davao Del Sur Administrative Map (NAMRIA, 2014)

ARUP SAMAL ISLAND - DAVAO CITY PROPONENT: Department of Public Works
CONNECTOR PROJECT ardHligbmin

Figure 1.2 Municipal Boundary Mp

REP/265463/E1S004 | Issue 4 | 31 July 2020 Page 46

WHKGNTS19\CIVIL\+CURRENT JOBS\265463 - IPIF1 SAM-DAV FS\04 INTERNAL PROJECT DATA\04-05 DELIVERABLES\ENVIRONMENTAL IMPACT ASSESSMENT
REPORT\REV4\2020-07-31 IPIF1-SIDC-EIS_ISSUE 4_V2.DOCX



Department of Public Works and Highways Infrastructure Preparation and Innovation Facility i Output 17 Roads and Bridges
Samal Island i Davao City Connector (SIDC) Project i Environmental Impact Assessment Report

125°3‘8'0"E 125°39'0"E 125°40'0"E

7°6'0"N
7°6'0"N

LEGEND

SIDC Alignment ‘

Hizon

N

Caliclic

125°38'0"E

125°39'0"E 125°40'0"E
[BSSEMENISOUICE RN TVISIEGitonYI BN NAVIR 201 3 ISheet Sl
IPIE i ARUP GE SAMAL ISLAND - DAVAO CITY CONNECTOR PROJECT r < s |
S Davao City and IGaCos

Sources: PNTMS Edition 4(NAMRIA,2013) Sheet No. 41181 ; DENR XI. Barangay Boundaries Shapefile
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Figure 1.4 NAMRIA map showing the direct and indirect impact areas of the project
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1.2 Project Rationale

During the World Economic Forum (WEF) on the Association of Southeast Asian Nations held
in Cambodi a, Philippine President Rod+igo R
point socieeconomic agenda. The fourth agenda aims to accelemtnttual infrastructure
spendingto account for 5% of the gross domestic product, with Pdhiate Partnership

(PPP) playing the key role. In line with this, the administration intends to spend 8 to 9 trillion
pesos from 2012022 solely for infrastruatre. These infrastructure projects will allow the
recipient communities to have easy access to work, businesses, markets, education, health and
other services. According to the project administration manual of the ADB for the infrastructure
preparation anthnovation facility (IPIF), the impact of underdeveloped public infrastructure

in the Republic of the Philippines will impede the potential of businesses and economic
opportunities in the country.

The SIDC Project is one of the 75 Higket flagship pragcts (now increased to 100 based on

the 2019 revised Iist of priority projects)
first conceptualizeth the year 1970, or about 40 years ago. The project team from the DPWH

and Ove Arup & Partners Hong Koibgd. presented the results of the Feasibility Study Stage

| to the Regional Development Council (RDC) XI during its first quarter meeting on 26 March
2019.The presentation included four possible alignment corridors for the SIDC, which are
detailedin Section 1.3 After the said meeting, RDC endorsed Option 4 from among the four
alignment corridors, which is the subject of tBlS Report.

The proposed project will link the existing road networks of Davao City and IS&Co
enhance the ecomic activity in both citiesThis isexpected to reduce travel time and address
reliability constraints due to the current conditions of the ferry services in the rddien.
benefits of the project include a resilient and solid transportation networknpnoved access

to education, employment and business opportunities, as well as other services the two cities
can and will offer. Furthermore, utilities such as telecommunications, water and power will
become more accessible to the island. Through tooged bridge, IGaGmay even become

one of the worleclass tourist destinations in the long run. In gen¢nal proposed project will
support the growth of Davao Region through enhanced internal circulation, mobility and
external linkages

Moreover,pre i di ng a road | ink offers the best opp
expanding economy, which allows Samal to share in the rapid economic growth of Davao City,

and to drive economic growth through better access to labour and capital. Infuastmidt

be critical to raising the competitiveness of local industries and realising the growth
opportunities

1.3 Project Alternatives

1.3.1 Alternative Options

In proMding a permanent roadway between Davao City and ISafGar potential alignment
corridors vere initially considered for the Feasibility&gfe Stage | of the project as illustrated
in Figure 1.5, while a summary of options is presented able 1.3.
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Table 1.3 Summary of Alignment Options
Alignment Option Type Key Points
Northern Corridor Tunnel Near Malagamot Road towards Arboles Island
North of Sasa Port Low level Bridge Nearest to Sasa Port
CentralCorridor METI Bridge Subject of previous Ministry of Economy, Trade al
Industry (METI) Feasibility Study
Southern Corridor Bridge or Tunnel Possible connection to Davao Coastal Road

Options and swoption alignments were then identified within eachhafse corridors during

the projectods | imited duration of Stage | of
and recorded in the A3 Highways Bridges Tunnel and Civil Engineering Report including the
proposal of JICA (METI alignment) in the previogtudy for Samal Islané Davao City

Bridge.

Option 1: (options 1a to 1d) were immersed tube tunnels in the Northern Corridor connecting
between landing point D1 in Davao near Malagamot Road and different landing points at the
Samal Circumferential Roadyer a length of approximately 4.5 km

Option 2: (options 2a to 2c) were low level bridges approximately 2.5 km long in the additional
corridor, connecting point D2 on the Davao Gityanabo City Road to different points on the
SamalCircumferential Road.

Option 3: was a bridge considered in the Central Corridor at the shortest crossing point, based
on a scheme previous developed in a Feasibility Study by the Japanese Ministry of Economy,
Trade and Industry (METI) in 2016.

Option 4: (options 4a and 4b) were developed in the Southern Corridor, crossing
approximately 2.8 km between landing point D4 near the junction of J.P. Laurel Avenue and
R. Castillo Street in Davao over to landing point S8 on the Samal Circumferential Road, either
by bridge or tunnel.

From the ten alignment options, these were narrowed down to five oftaisis.1.4 shows a
summary of the options that were taken forward to Opt8#ection and ScoringVorkshop.

Table 1.4 Alignment Options

) Landing Point
Alignment Structure : _
X Option Description
Options Davao | Samal | Type
City Island
Immersed Tube Tunnel (IMT) that connects
Davao CityPanabo City Road (in Tambo),
Option 1d: Tunnel including reclamation south of Arboles Island, &
in Northern D1 S9 Tunnel viaduct or embankment joining to Samal Island
Corridor No restrictions to nagation. Limitations for
dangerous goods vehicles. The total length of t
option is 3,850m. Expensive.
Viaduct connecting between Davao CRwanabo
Option 2b: Low C@ty Road (ju§t north of Safsa Pprt) and ngal
L Low level | Circumferential Road (in Kinawitnon). Ships
Level bridge just | D2 S5 . ;
bridge would have unrestricted access to Sasa port frg
north of Sasa port o
the south. Large vessels wishing to travel furthg
north would need togaround the eastern side 9
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' Landing Point
Alignment Structure

Options Davao | Samal | Type
City Island

Option Description

Samal Island. The total length of this option is
2,500m.

Bridge between Davao CityPanabo City Road

(south of Sasa Port) and Samal Circumferential
Option 3: Bridge Road (inCaliclic), with a 300m span. Very large
in Central D3 S7 Bridge vessels going to Sasa port would need to divert
Corridor the eastern side of Samal Island and approach
port from the north. The total length of this optig
is 2,650m.

4a1 - Box | Bridge between R. CastilloDaang Maharlika
girder junction and Samal Circumferential Road, with
Option 4a: Bridge bridge large navigation span (dependent on airport hei
in Southern D4 S8 restriction). Very large vessels going to Sasa pq
Corridor 4a 2- would need to divert to the eastern sid&amal
Extradosed| |sland and approach the port from the north. Th
bridge total length of this option is 2,850m.

IMT between R.Castilld Daang Maharlika
junction and SamaCircumferential Rd (near
Caliclic / Limao), with large navigation span
(dependent on airport height restriction). Very
large vessels going to Sasa port would need to
divert to the eastern side of Samal Island and
approach the port from the north. The tdeémigth
of this option is 2,850m. No restrictions to
navigation. Limitations for dangerous goods
vehicles. Expensive.

Option 4b: Tunnel
in Southern D4 S8 Tunnel
Corridor

1.3.2 Options Selection and Scoring

An option selection workshop was held on 19 February 2019 to compare the advantages and
disadvantages of the shortlisted opti@mglin order to select which optiowill proceedto
Stage Il of the Feasibility Study

These options were assessed using the Option Selection Methodology, whereby a score is given
to various criteria that had beatentified as key to the success of the project in the categories,
Technical, Financial, Economic, Environmental, and Social.

Each category was divided into several definable criteria, which each alignment option can be
scored against. A ranking and weiglgtisystem was determined upon establishment of the
criteria. The weighting system for the criteria was agreed duhagption selection workshop

at ADB and confirmed byDPWH.The criteria for the evaluation were grouped and assigned
with corresponding weights under the following criteria categories:

Table 1.5 Weighting Criteria

Criteria Weightings
Technical 30%
Financial 25%
Economics 25%
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Criteria Weightings

Environmental 10%
Social 10%
Total 100%

For each of the criteria the order of preference will be identified along with a scaling of base
score, which can be a maximum of 10 but is subject to agreement by relevant stakeholders such
as concerned governntesffices.

For base score of scale of 10, score of 8 to EQcellent; score 6 to B Good; score 4 to 6

Fair; score 2 to 4 Poor and 1 to 2 very poor. Or in general a score of 5 and above is
considered to be relatively satisfactory and a scoraw®lis less than satisfactory. A score of

1 can be considered to be highly undesirable and approaching an insurmountable problem.
When 0 is scored for a particular discipline, the entire option is insurmountable and is
considered as a nonstarter. This sdsrrequired as in some cases, an option cannot be found
infeasible for a particular discipline until a very late stage.

Table 1.6 Performance Scoring Criteria

Performance Score
Excellent 9to 10
Good 7to8
Acceptable 5t06
Poor 3t04
Very poor lto?2

In the Option Selction and Scoring Workshop, the alignment options and concept design,
associated implementation duration and approximate cost estimate, were presented.
Sensititivity tests were undertaken on the findings to compare againstifwdtanarios to

ensure acuracy The weightd scores were then calculated and the summary of results was
presented. The stakeholders in the workshop were then given the opportunity to comment and
discuss the scores and any other pertinent issues. The scores of all the critbegeasférred
alignment option were then agreed and concluded in the workshop.

The key challenges faced in appraising each alignment option include:

1 The impact of height restrictions on bridge options located in proximity to flight paths at
the Francise Bangoy International Airport. Height restrictions on theseapitmns will
impact vessel navigation in the strait. A series of port facilities such as Sasa and Tefasco
operate in the strait and they may see their operations affected to some degrege as |
vessels would be unable to pass under these bridge structures.

1 Land availability for construction at landing points, and the potential for resettlement
requirements associated with acquiring the Right of Way.

1 Integration with the existing road netwoand potential requirements for less desirable
turning radii on slip lanes at interchanges.
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i1 Existing road network congestion at the landing points for someostitns, and the
impact that differing alignments may have in exacerbating these issues.

1 A lack of pedestrian and cyclist accessibility via tunnels as opposed to bridges, and the
impact of a tunnel option in meeting wider initiatives to enhance walking and cycling
facilities.

1.3.3 Assessment of Alternative Options

The project options welarefully assessed based on a set of criteria both measurable (i.e. cost)
and other more subjective ngoantifiable items such as some of the potential environmental
impacts. The evaluation procedure involves the comparison of each option against baseline
criteria. The final alignment selected was determined through Option Selection and Scoring
Workshop conducted last 19 February 2019. The findings and assessment for each criteria per
alternative option are discussed in detailTable 1.7.
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Criteria

Option 1D

Option 2B

Option 3

Option 4A

Option 4B

TECHNICAL

Efficiency of Road
Traffic Movement

Option serveslesired
travel patterns (from
previous JICA Study on
Davad Samal Island
Linkage)

Able to connect to Davag
City Bypass to minimize
freight impact on local
roads.

Does not have good
access to Coastal Road

Option lands near Sasa
Port.

Traffic andfreight must
use Daang Madulika
Highway (although less
congested as it is further
from the CBD)

Not located close to
strategic Coastal Road o
Davao City Bypass
linkages, thus will
increase traffic and
freight volumes on local
roads.

Can accommodate desd
travel patterns (from
JICA Study on Davéo
Samal Island Linkage)
even though traffic still
must travel on congested
Daang Maharlika
Highway to reach market
in CBD

Located several
kilometres away from
Coastal Road or the
Davao Bypass Road,
which would mean higher
freight and vehicle
movements on local road
network

There is limited space
available, and a siib
standard directional T
junction is proposed.

Option serves desired
travel patterns (from

JICA Study on Davéo
Samal Island Linkage)

Able to mnnect with the
planned Coastal Road to
minimize freight impacts
on local roads.

Poor access to JICA
Bypass Road.

Option serves desired
travel patterns (from
JICA Study on Davao
Samal Island Linkage).

Able to connect with the
planned Coastal Road t
minimize freight

impacts on local roads.

Poor access to JICA
Bypass Road

Impact on Marine
Traffic

Tunnel across the
northern portion of the
Pakiputan Strait towards
Arboles Island, and then
low-level bridge east of
Arboles island towards
Samal.

Low level bridge, with
the narrowest navigation
channel.

Allows access to Sasa
Port, but all northbound
vessels (towards Panabg

using the strait will need

Bridge with small and
restrictive oneway traffic
navigation channel.
Does not allow access to

Sasa Port or northbound
for postPanamax vessels

Bridge with medium
navigation channel.
Allows access for 90% of]

the vessels currently
using the Strait.

Tunnel crossing the
southern portion of the
Pakiputan Strait,
providing un restricted
access for vessels usin|
the Strait.
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Criteria

Option 1D

Option 2B

Option 3

Option 4A

Option 4B

Providesuni restricted
access for vessels using
the Strait.

to rd route around Samal
Island.

Larger vessels will need
to reé route around Samal
Island. Additionally, the
structure is highly
susceptibldgo ship
impact.

Lager vessels travelling
northbound, would need
to ré route around Samal
Island.

Pedestrian/Cyclist
Friendliness

Tunnel cannot
accommodate a shared
use path for active
transportation use.

Shared use path
incorporated in functional
cross section and
separated from traffic.

Shared use path
incorporated in functiona
cross section and
separated from traffic.

Shared use path
incorporated in functiona
cross section and
separated from traffic.

It is possible thathe
shared use path could
connect to the shared us
path of the Davao City
Coastal Road Project.
Thus, creating an
attractive active
transportation route.

Tunnel cannot
accommodate a shared
use path for active
transportation use.

Implementation
Schedule

~63 months
(critical pathi IMT)

~54 months
(critical pathi navigation
bridge)

~72 months
(critical pathi navigation
bridge)

~66 months
(critical pathi navigation
bridge)

~63 months
(critical pathi IMT)

Constraints and Risks
to Implementation

Tunnel and artificial
island have higher
construction risks.

Navigation channel
requirements are a
significant constraint.

Not successfully

resolving the clearance
requirements is a risk to
project implementation.

There is potentially iie
settlement and ROW
issues associated with th

The airport height limits
and navigation channel
requirements are
significant constraints.

The airport height limits
and navigation channel
requirements are
significant constriats.

Not successfully

resolving these

The airport height limits
and navigdon channel
requirements are
significant constraints.

Not successfully
resolving these
constraints with
stakeholders is a risk to
project implementation.

Tunnel has higher
construction risks.

Significant land
resumption required.
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project implementation

Significant high density /
high value land
resumption including
schools and
petrochemical companieg
is required.

Criteria Option 1D Option 2B Option 3 Option 4A Option 4B
landing point on the constraints with Significant land
Davao side. stakeholders is a risk to | resumption required.

Operations &
Maintenance
Considerations

Tunnel requires more
onerous O&M
arrangement and special
arrangement for
hazardous vehicles.

Typical O&M procedures
for concrete bridges

Typical O&M procedures
for concrete and steel
bridges (n&igation span)

Typical O&M procedures
for concrete and cable
supported bridges

Tunnel requires more
onerous O&M
arrangement and speci:
arrangement for
hazardous vehicles

FINANCIAL

Construction Cost

Construction cost =
PHP62.5 bn

Construction cost =
PHP19 bn

Construction cost =
PHP14 bn.

ANote, he design life of
the structure is only 30
years.

Construction cost =
PHP22 / 25 bn

Construction cost =
PHP54 bn

Clearance,
Compensation and
Resettlement Cost

Total land acquision is
approximately 150
hectares

The estimated cost for
acquiring the land is
estimated to be PHP475r

Total land acquision is
approximately 125
hectares

The estimated cost for
acquiring the land is
estimated to be PHP455i

The estimated cost for
acquiring the land is
estimated to be
PHP155m.

This is based on a
substandard road design
If the road geometry was
updated to desirable
minimum gradients and

radii, then it is anticipateq

Total land acquisitiotis
approximately 175
hectares

The estimated cost for
acquiring the land is
estimated to be
PHP420m.

Total land acquisition is
approximately 190
hectares

The estimated cost for
acquiring tke land is
estimated to be
PHP456n.
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Criteria

Option 1D

Option 2B

Option 3

Option 4A

Option 4B

that the costs would
increases significalyt for
this option.

Risk and Uncertainty
to Cost

IMT has not been
constructed in the
Philippines before, and
therefore poses a higher
risk and uncertainty.

Land resumption at the
landing point of Sasa por
may be complex due to
the current landse in the
area. But this is offset by
the simplicity of the
proposed bridge structuré

There is extensive land
resumption required on
the Davao City landing
point, including schools,
petrochemical storage
areas etc.

There is extensive land
resumption regired on
the Davao City landing
point.

Most of this land appears
to be uninhabited.

IMT has not been
constructed in the

Philippines before, and
therefore pose a higher
risk and uncertainty.

Operations &
Maintenance Cost

Maintenance cost per ye:
= PHP9®M

Maintenance cost per ye
= PHP120m

Maintenance cost per ye
= PHP350m.

Maintenance cost per ye;
= PHP255m

Maintenance cost per

year = PHP815m

ECONOMIC

Ability to Improve
Existing Transport
Networks

Provides a longer 4.5km
route to Samal to the
less developed north
western side of the islanc

Provides a direct, 2.5km
route to the south of
Babak, preventing some
congestion.

Provides the shortest,
most direct route (1km).

Provides the closest (mo
southern) connection to
central/ southern Davao
City to the south of the
study area, where
employment in Davao is
concentrated.

Provides the closest

(most southern)

connection to central /
southern Davao City to
the south of the study

area.

Causes longdrips for
those travelling between
the south of Samal Islanc
and Davao City.

Provides the closest link
to Sasa Wharf which may
enhance efficiency in
freight transportation.

Connects to the highly
developed Daang
Maharlika Hwy in the
Davao City.

Provides a short and
direct route (1.6km).

Provides a short and
direct route (1.6km).

Panacan and Tambo are
less urbanized, reducing
employment benefits due
to higher travel times for
users travelling between
Central or South Samal

Island and Davao City.

Offers convenient airport
access, reducing
congestion to the south t
access ferry seices.

This may increase
congestion on the alread
heavily congested local
road network in Davao
City, as all users to/from
Samal Island must use th
Mabharlika Hwy.

The landing at South
Caliclic is less developed
and would put less
pressure on the road
network.

The landing at South

Caliclic is less

developed and would
put less pressure on the

road network.

Travel times may be

longer as tourists from th

Connects in the lebs

developed Caliclic regn

Provides the closest link

to the Davao City Coastal

Provides the closest lini

to the Davao City
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Criteria

Option 1D

Option 2B

Option 3

Option 4A

Option 4B

airport may travel to
urbanized areas to the
south.

in Samal, which has low
existing levels of
congestion.

Road Project, which is
under construction.

Coastal Road Project,
which is under
construction.

Also, as employment
concentrates at the south
of Davao City, economic
benefit still lower in
general as this option wil
cause longer trip for the
users travel to the south
of Davao City.

Furthest away from the
oni going bypass projects
(Davao City Bypasand
Davao City Coastal Road
Projects).

Provision for shared use
path and connectivity to
Davao City Coastal Road
creates an attractive
active transportation
route.

A tunnel does not allow
for active transportation
between Samal and
Davao.

Userswho travel to the
airport and north of
Davao need to travel on
the congested Daang
MaharlikaHwy and it is
far away from the Davao
City Bypass Road.

Users who travel to the
airport and north of
Davao need to travel or
the congested Daang
MabharlikaHwy and it is
far away from the
Davao City Bypass
Road.

Growth Opportunities
of the Surrounding
Area and its Supply
Chains

Connecting via Tambo
may impact growth in
centres such as Babak al
Caliclic, where ferry
services currently
connect.

Provides greater
accessibility between
urbanised Babak, the Sa
Wharf, and the airport.

Provides greater
accessibility to the less
urbanised Caliclic.

Connects to southern
Caliclic, which is less
developed.

Connects to southern
Caliclic, which is less
developed.

Sasa Wharf is in close
proximity which may
promote industry in both
Sasa and the Tambo are|
through agglomeration
effects.

This may provide
agglomeration benefits tqg
industry in Samal
(especially Babak) due tg
lower transportation
costs.

May present opportunitie
for industrial expansion
and economic
diversification.

May present opportunitie
for industrial expansion
and eonomic
diversification.

May present
opportunities for
industrial expansion an(
economic
diversification.

In Davao, freight and
industry enterprises may
shift somewhat from the

More direct connectivity
between Samal Island ar

Enhanced access to San
for industry to/from the
airport.

Provides the most direct
route for freight
transported from Davao

Provides the most direc
route for freight
transported from Davag
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Criteria

Option 1D

Option 2B

Option 3

Option 4A

Option 4B

highly urbanized and
congested Lanang area {
the comparatively less
developed Panacan ared
to the north.

the airport may support
tourism growth.

City and the Gulf to the
south.

City and the Gulf to the
south.

The tunnel cannot
accommodate active
transportation.

Agglomeration benefits tg
industry may arise due tg
lower freight

transportation costs.

Provides the closest link
to Santa Ana Wharf to th
south of the study area.

Provides the closest linl
to Santa Ana Wharf to
the south of the study
areal potentially via the
Davao City Coastal
Road Project, which is
currently under

on Labour Market,
Employment and
Productivity

the leastdeveloped areag
out of alloptions.

accessibility for workers
to the more urbanised
Babak in Samal.

connection between
activity centres in Samal
and Davao City.

construction.
More direct connectivity
i i between Samal Island ar| i
the airport may support
tourism growth.
Accessibility Impacts The landing points are in| Provides greater Provides a Provides a Provides a

connection between
activity centres in Samal
and Dava City.

connection between
activity centres in Sama
and Davao City.

Increased accessibility
may encourage
development and
employment growth.

Provides direct access to
Sasa Wharf in Davao an(
the northern side of the
airport.

Caliclic is less developed
than Babak further north.

Southern Caliclic is less
developed than Caliclic
and Babak further north.

Southern Caliclic is lesg
developed thagaliclic
and Babak further north

The northern location
may result in longer
distances travelled
between Davao and the
centre or south of the
Samal Island, reducing
productivity/access to
employment.

Less direct access to
employment zones withir
the Davao City centre to
the south of the study
area.

Provides direct access to
industry nearby the
Davao landing point and
to the airport.

More direct access to
employment zones within
the Davao City centre to
the south of the study
area.

More directaccess to
employment zones
within the Davao City
centre to the south of
the study area.

The tunnel cannot
accommodatactive
transportation and
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Criteria

Option 1D

Option 2B

Option 3

Option 4A

Option 4B

commuter so
demand.

Less direct access to
employment zones withir]
the Davao City centre to
the souh of the study
area.

Provides greater access
the Special Economic
Zone in the North of
Samal Island, which is
identified on the future
comprehensive land use
plan for Samal Island.

More direct access to
employment zones within
the Davao City centre to
the south of the study
area.

Provides greater access
the Special Economic
Zone in the North of
Samal Island, which is
identified on the future
comprehensive land use
plan for Samal Island.

Impact on Land Use
Capacity and
Development

May promote
development around
Tambo, which is less
developed.

More available land at th¢
Samal side connection,
which may support
diversified growth.

Supports development in
Caliclic and provides the
most direct access to
Davao City.

Would make the land
more attractive for hotel
developers/increase land
value of existing resorts
in Samal.

Would make the land
more attractive for hotel
developers/increase lar
value of existing resorts
in Samal.

Agglomeration effects ar¢
likely to occur with
industry in Panacan.

Connects Samal Island t(
the Sasa Wharf, and the
airport which provides
accessibility to industrial
areas and direct access
Samal Island from the
Wharf.

The Samal landing at
Caliclic provides greater
accessibility to the resort
and tourist attractions in
this area.

Available land would
provide opportunity for
more diversified growth
in this less developed
area.

Available land would
provide opportunity for
more diversified growth
in this less developed
area.

May promote growth in
freight and industry
outside of the central
Davao City area to the
North near Malagamot
Road.

This may in turn promote
industrial development in
proximity to the Samal
side connection.

Connects to a devagbed
industrial area in Davao,
providing better
accessibility for freight.

Connects to a highly
developed industrial areq
in Davao, providing bette
accessibility for freight.

Connects to a highly
developed industrial
area in Davao,
providing better
accessibility for freight.
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Criteria Option 1D Option 2B Option 3 Option 4A Option 4B
Growth would occur from| i i i
a 6l ower baj

ENVIRONMENTAL

Encroachment in
Environmental Critical
Areas (ECASs)

The dignment would
encroach on Arboles
Island and associated
corals.

Alignment traverse a
dense port area and ove
an existing busy
waterway.

Alignment traverse a
dense urban area and oV
an existing busy
waterway.

Alignment traverse a
dense urban area and ov|
an existing busy
waterway.

Alignment traverse a
dense urbaarea and

over an existing busy
waterway.

Proclamation 2152 S.
1981(SeeAnnex H)

Proclamation 2152 S.
1981(SeeAnnex H)

Proclamation 2152 S.
1981(SeeAnnex H)

Proclamation 2152 S.
1981(SeeAnnex H)

No known ECAs within
the alignmentorridor.
(SeeAnnex H)

Impacts on Cultural
Heritage

The alignment does not
traverse any known areaj
of cultural heritage value,
pending detailed
investigation.

The alignment does not
traverse any known area
of cultural heritage value
pendingdetailed
investigation.

The alignment does not
traverse any known area
of cultural heritage value
pending detailed
investigation.

The alignment does not
traverse any known area
of cultural heritage value,
pending detailed
investigation.

The alignment des not
traverse any known
areas of cultural
heritage value, pending
detailed investigation.

Vegetation Removal

Relatively limited
vegetation on the Davao
City sidehowever
significantmangrove and
agricultural areaare
found in Samal side.
These areas may require
vegetation removal for
construction.

Minor vegetation on
Davao City side, whilst
on the Samal Island side
mangrove coverage
appears sparse towards
Babak.

Vegetation removal on
Davao Sides expected to
beminimal due to dense
urban area.

Vegetation removal on
the Davao side is
expected to be minimal.

Vegetation removal on
the Davao side is
expected to be minimal,

Should the alignment
cover the Kinawiton area
mangroves and inland
terrestrial vegetation is
expected to be cleared.

Vegetation on Samal sidg¢
is fairly minimal due to
existing development at
the anticipated landing
point.

On the Samal side there
appears to be existing
terrestrial vegetation, bot
natural and agricultural
that may need to be
cleared.

On the Samal side ther
appears to be existing
terrestrial vegetation,
both natural and
agricultural that may
need to be cleared.

Mangroves may also be
impacted.

Mangroves may also be
impacted.
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Criteria

Option 1D

Option 2B

Option 3

Option 4A

Option 4B

Loss ofHabitat, Threat
to Species, and
Hindrance to
Biological Access

Extensive impacts on the
ecological resources
associated with Arboles
Island areanticipated

Marine ecological
impacts in both the water
column and on the seabg
are anticipated, however
these are expected to be
temporary and mitigable
in the construction phase

Marine ecological
impacts in both the water
column and on the seabe
are anticipatedhowever
these are expected to be
temporary and mitigable
in the construction phase|

Marine ecological
impacts in both the water
column and on the seabg
are anticipated, however
these are expected to be
temporary and mitigable
in the construction phase

Marine ecological

impacts in both the
water column and on th
seabed are anticipated,

however these are
expected to be
temporary and miti
in the construction
phase.

gable

There appears to be
extensive mangrove
colonies on the Samal
Island coastline.

On Samal Island there
appears to be existing
natural terrain and
mangroves that may be
impacted.

On the Davao side, due t
the current land use,
ecological impacts are
consideed to be minimal,
if any, whilst on Samal
side, there appears to be
existing development at
the landing point which
again would limit any
ecological impacts.

On the Davao side, due t
the current land use,
ecological impacts are
considered to be minimal

On the Davao side, due

to the current land
ecological impacts
considered to be
minimal.

use,
are

On the Samal side, there
appears to be existing
mangroves and terrestria
vegetation that would
require further ecological
study.

On the Samal sideheére
appears to be existing

mangroves and

terrestrial vegetation

that would require

further ecological study

Impact on Marine and
Freshwater

In the construction phase
a tunnel option would
have a much larger
footprint, with extensive
dredging and
groundworks.

In the construction phase
there would be intensive
marine works associated
with the construction of
foundations, however
these occupy much
lower marine footprint
than that of a tunnel.

In the construction phase
there would be intensive
marine works associated
with the construction of
foundations, however
these occupy a much
lower marine footprint
than that of a tunnel.

In the constuction phase,
there would be intensive
marine works associated
with the construction of
foundations, however
these occupy a much
lower marine footprint
than that of a tunnel.

In the construction
phase, a tunnel op

would have a much
larger footprint, vith
extensive dredging and

groundworks.

tion
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Criteria Option 1D Option 2B Option 3 Option 4A Option 4B
This option is much The foundation is a The foundation is a The foundation is a This option scores
closer to sensitive maring permanent fixture within | permanent fixture within | permanent fixture within | higher than 1D as it hag
ecology and has the the water column. the water column. the water column. a shorter alignment.
longest alignment.
Air Pollution and The Davao side, of all thg The Davao landing point| The Davao landing point| The Davao landingoint | The Davao landing
Increase in Noise alignment options, is in a densely populated| is in a densely populated| is in a densely populated| point is in a densely
Levels appears to be the least | area, where it is inevitabl{ area, where it is inevitabl| area, where it is inevitabl{ populated area, where i
affectednoise and air that construgbn would that construction would | that construction would | is inevitable that
sensitive receivers, whils| bring about noise and air| bring about noise and air| bring about noise and air| construction would
the Samal side is impacts on surrounding | impacts on surrounding | impacts on surrounding | bring about noise and
relatively unpopulated. | communities. communities. communities. air impacts on
surrounding
communities.
Especially sensitive land| The Samal side is The Samal side is
uses such as schools. relatively unpopulated, | relatively unpopulated,
and significant impacts tq and significant impacts
- - sensitive receivers are nq to sensitive receivers at
anticipated with robust | not anticipated with
mitigation measures in | robust mitigation
place. measures in place.
The Samal side is Unlike Option 4A, the
relatively unpopulated, operational phase for
and significant impacts tg the tunnel option would
- - sensitive receivers are nq - have impacts associate
anticipated with robust with ventilation
mitigation measures in buildings.
place.
Existing Soil Whilst a portion of the Bridge construction is Whilst there is less Bridge construction is There are some minor
Contamination area is greenfield, there | likely to have a lower excavatiorfor this option | likely to have a lower industrial facilities
are also potentially footprint than that of a in comparison to a tunnel footprint than that of a located within the
contaminating activities | tunnel and would involve| option, it is considered | tunnel and would involve| Davao portion of the
such as industrial less excavation and that the likelihood of less excavation and landing points, which
activities. exposure to contaminate( contamination in this areq exposure to contaminate( areconsidered to have
soil. is high, given the soil.
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Criteria

Option 1D

Option 2B

Option 3

Option 4A

Option 4B

industrial land uses
present.

the potential to
contaminate the land.

As construction of a
tunnel would involve
large scale excavation, it
is considered that
encountering
contaminated land is
likely.

The landing point on the
Davao side primarily
consists of poractivities
and storage and therefor
the soil may not be
extensively contaminateg

The landing point on the
Davao side primarily
consists of port activities
and storage and therefor
the soil may not be
extensively contaminated

A As constr
tunnel would involve
large scale excavation,
is considered that
encountering
contaminated land is
likely.

Waste Generation

Considerable amounts of
construction waste, such
C&D materials and
excavated soils are
anticipated to &
generated from the
construction phase of the
tunnel option.

Construction of the
alignment would result in
the generation of
construction waste,
especially during the
construction of
foundations.

Construction of the
alignment would result in
the generation of
construction waste,
especially during the
construction of
foundations.

Construction of the
alignment would result in
the generation of
construction waste,
especially during the
construction 6
foundations.

Considerable amounts
of construction waste,
such a C&D materials
and excavated soils are
anticipated to be
generated from the
construction phase of
the tunnel option.

ASuch waste
require disposal or reuse
Furthermore, this
alignment is longest.

The work is anticipated tq
be significantly less
intensive than tunnel
construction.

The work is anticipated tq
be significantly less
intensive than tunnel
construction.

The work is anticipated tq
be significantly less
intensive than tunnel
construction.

Such waste would
require disposal or
reuse. This alignment
scores better as it is
shorter than Option 1D.

This option scores
slightly higher than other
bridge options due to its
shorter alignment.

Quiality of Visual
Experience

The alignment has the
potential to interact with
Arboles Island, which is
significant feature of the
landscape.

There may beome
landscape impacts
depending on the
aesthetic design of the
bridge.

There may be some
landscape impacts
depending on the
aesthetic design of the
bridge.

There may be some
landscape impacts
depending on the
aesthetic design of the
bridge.

This tunneloption may
allow for the existing
landscape to be largely
preserved.
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Criteria

Option 1D

Option 2B

Option 3

Option 4A

Option 4B

SOCIAL

Displacement of
Informal Settlers

The landing point on the
Davao side is on an area
that is currently
unoccupied.

The area surrounding
Sasa port appears to hay
a significant
concentration of informal
settlers, especially along
the coast to the immediat
north which may directly
or indirectly impacted.

The Davao side landing
point appears to largely
consist of industrial land
uses with no informal
settlers currently present
whilst there is expected t
be minimal impact on the
sparsely populated Samg
side.

The Davao side landing
point agpears to largely
consist of industrial land
uses with no informal
settlers currently present
whilst there is expected t
be minimal impact on the
sparsely populated Sams
side.

The Davao side landing
point appears to largely
consist of industrial land
uses with no informal
settlers currently
present, whilst there is
expected to be minimal
impact on the sparsely
populated Samal side.

There are potentially
informal settlers in the
vicinity that may require
to be resettled for the
construction phase
(indirect impacts).

The Samal side is
relatively sparsely
populated and thus
impacts are anticipated tc

be relatively minor.

Indigenous People

On the Davao side there are no know records of Indigenous Peoples. On the Samattidegiimty of the landing points, there are no
known ancestral domains, however Indigenous Peoples are known to be present on Samal Island, thus further study wicedtitbe rec

verify.

Right of Way Conflict

Predominantly green fielc
site with low reglential
andcommercial /
industrial land uses withir
the area of the landing
point on the Davao side.

Dense industrial area wit
a number of private
companies on the Davao
side.

Dense industrial area wit
a number of private
companies on the Davao
side.

Medium density industria
area with a small number
of private companies on
the Davao side.

Medium density
industrial area with a
small number of private
companies on the Dava
side.

The Samal side is
similarly relatively

unpopulated.

ROW negotiations may
require lengthy

ROW negotiations may
require lengthy

ROW negotiations may
require lengthy

ROW negotiations may
require lengthy
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Criteria

Option 1D

Option 2B

Option 3

Option 4A

Option 4B

negotiations with private
entities.

negotiations with private
entities.

negotiations with private
entities.

negotiations with
private entities.

On the Samal side, the
landingpoint is south of
Babak in predominantly
green field area.

On the Samal side major
impacts on ROW
negotiations are not
anticipated.

On the Samal side major
impacts on ROW
negotiations are not
anticipated.

On the Samal side majd
impacts on ROW
negotiations are not
anticipated.

There are also a school
and petrochemical
companies located in the
area. Major impacts to
ROW could be
anticipated.

Security Risks

Predominantly green
field site with low
residential and
commercial industrial
land uses within the area
of the landing point on
the Davao side.

The Samal side is
similarly relatively
unpopulated.

Dense industrial area wit
a number of private
companies on the Davao

side.

ROW negotiations may
require lengthy
discussions with private
entities. Security issues
may arise due to ROW
conflicts.

On the Samal side, the
landing point is south of
Babak in predominantly
green field area

Dense industrial area
with a number of private
companies on the Davao
side.

ROW negotiations may
require lengthy
discussions with private
entities. Security issues
may arise due to ROW
conflicts.

On the Samal side major
impacts on ROW
negotiations are not
anticipated.

There is also a school
and petrochemical
companiedocated in the

Medium density industria
area with a small numbe

of private companies on
the Davao sidand some
resorts in Samal

ROW negotiations may
require lengthy
discussions with private
entities. Security issues
may arise due to ROW
conflicts.

On the Samal side major
impacts on ROW
negotiations are not
anticipated.

Medium density
industrial area with a
small number of private
companies on the Dava
sideand some resorts ir
Samal

ROW negotiations may
require lengthy
discussions with private
entities. Security issues
may arise due to ROW
conflicts.

On the Samal side majc
impacts on ROW
negotiations are not
anticipated.
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Criteria

Option 1D

Option 2B

Option 3

Option 4A

Option 4B

area. Major impacts to
ROW could be
anticipated.

Traffic Congestion
During Construction

The land area is out with
the existing CBD and
therefore the area will be
more capable of handling
an increase in traffic
during the construction
and operational phases.

This option, on the Davag
side, is within an
extremely dense area wit
a lot of traffic, but not to
the same extent as Optio
3.

This option, on the Davag
side, is also within an
extremely dense area wit
a lot of traffic.

This option is within a
dense eea prone to
moderate traffic;
however, it is slightly out
with the CBD.

This option scores
slightly lower than
Option 4A as tunnel
construction is a lot
more intensive and
therefore during the
construction phase ther
will be more vehicles
entering theige for a
longer period of time.

The baseline traffic
congestion is moderate
and therefore there woulg
be impacts.

An increase in traffic in
the area is likely to cause
significant impacts.

An increase in traffic in
the area is likely to cause
significant impacts.

Resettlement Impact

On the Davao side, the
current landing point
occupies a green field sit
and therefore resettlemet
is unlikely to be required
in terms of direct impacts

On the Davao side, the current landing points occupy primarily industrial land uses and theseftesent
is unlikely to be required in terms of direct impacts. However, residential establishments are still locate(
close proximity to the west of the proposed landing point, and resettlement may be required if these are
encroached upon. Tha®al side is relatively unpopulated and significant resettlement impacts are not

anticipated.

The Samal side is
relatively unpopulated
and significant
resettlement impacts are
not anticipated.

Economic
Displacement

Appears to be relatively
little commercial activity
on site and no fisherfolk
are evident on the Davag
side.

Potential loss of
livelihood on Davao side
due to industrial land use
making way for the
alignment.

Potential loss of
livelihood on Davao side
due to industrial land use
making way for the
alignment.

Potential loss of
livelihood on Davao side
due to industrial land use
making way for the

alignment.

Potential loss of
livelihood on Davao
side due to industrial
land uses making way
for the alignnent.

REP/265463/E1S004 | Issue 4 | 31 July 2020

WHKGNTS19\CIVIL\+CURRENT JOBS\265463 - IPIF1 SAM-DAV FS\04 INTERNAL PROJECT DATA\04-05 DELIVERABLES\ENVIRONMENTAL IMPACT ASSESSMENT REPORT\REV412020-07-31 IPIF1-SIDC-EIS_ISSUE 4_V2.DOCX

Page 67



Department of Public Works and Highways Infrastructure Preparation and Innovation Facility i Output 17 Roads and Bridges
Samal Island i Davao City Connector (SIDC) Project i Environmental Impact Assessment Report

Criteria Option 1D Option 2B Option 3 Option 4A Option 4B
There may pe some Resorts in Samal island | Resorts in Samal island
economic displacement , .
; may temporarily be may temporarily be
from impacts on - - . .
. o affected during affected during
agricultural activities on : .
; construction construction
the Samal side.
Final Rank: 5 2 3 1 4
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Table 1.8 Summary oResults ofOptionsSelectionWorkshop
Option
Option 1: Option 2: | Option 3:
Northern North of Central Option 4: Southern Corridor
Corridor Sasa Port | Corridor
Structural Form
1d 2b 3 4a1 4a2 4b
ITITERER Low Level . Box Girder | Extradosed MTMEREEE
utee Bridge B Bridge Bridge Tufare
Tunnel 9 9 9 Tunnel
Length 3845 m 245 m 2620 m 2830 m
Construction Cost| PhP 62.4B | 18.8 B 15.6B 25.2B 22.4B 54.4B
Implementation 87 months | 54-60 75 mos. 60 mos. 60 mos. 87 mos.
Schedule mos.
Technical Good Good Non- Good Best Good
compliant
road
geometry
Financial Most 2nd Cheapest | Moderate Moderate Expensive
Expensive | cheapest
Economics Good Good Good Good Best Good
Environmental Slightly Good Ok Good Least Slightly
and Social Worse Impact Worse

As a result of subsequent studies, it was determined that an extradosed bridge along the
Southern Corridor was the most feasible option for the SID@tion 4a2. This determination

was made during the Options Selection Workshop held last 19 February 20&h
considered the parameters presentethinle 1.5.

The selected option takes into consideration key site constraints, including the imposed Civil
Aviation Authority of the Philippine@CAAP) maximum allowable height of 73 meters (owing

to theproximity of the project to the Francisco Bangoy International Airport, as well as the
vessel navigation clearance needed within the Pakiputan Strait to ensure continued access of
vessels to the ports in Davao and Panabo Cities.
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Alignment Option 4A has been further studied to come up with improved
variations. The reason for this change was due primarily to the ROW issues. DPWH
proposed to adjust the alignment to have the most economical option with the least
impact in the area artd conform with the existing road netwofptions to move

the connection point slightly further north east were investigated.

(2]
4
)
c
3
=
L
(]
3
=
2
A
"o
o
o

Azuela
Cove

Figure 1.6 Refined Alignment Options

Two refined alignment options were developed, namely Option 4C that runs above
Lizada Street and crosses Dominic and Sons property to join with Daang Maharlika
Highway and Option 4D also crossing Dominic and Sons property near the Davao
coast towards variougsidential lot owners and warehouse fertilizer owned by So
Peng Kee.

Based on the Traffic Study, Alignment Development and Preliminary Engineering
Workshop conducted on 21 June 2019, Option 4C is the most desiredwiption
the best overall balance of pibge outcomes, cost, ease of implementation, and
minimum negative impact.

1.34 TechnologyOption

No alternative technologies, operation processes and measures to minimize wastes
have been identified at this stagehe process technology that will be used in
preventing adverse impacts to the environmsmiscussed irSection 1.7 The

design selection for storage is not applicable for the infrastructure project.

1.3.5 Resources

Themajority of thematerials that will Brequiredfor the construction of the project
will be sourced locally to minimize the amount of imported materials and

REP/265463/E1S004 | Issue 4 | 31 July 2020 Page 71

WHKGNTS19\CIVIL\+CURRENT JOBS\265463 - IPIF1 SAM-DAV FS\04 INTERNAL PROJECT DATA\04-05 DELIVERABLES\ENVIRONMENTAL IMPACT ASSESSMENT
REPORT\REV4\2020-07-31 IPIF1-SIDC-EIS_ISSUE 4_V2.DOCX



Department of Public Works and Highways Infrastructure Preparation and Innovation Facility i Output 17 Roads and Bridges
Samal Island i Davao City Connector (SIDC) Project i Environmental Impact Assessment Report

machinery required. For viaducts on land, considering that most of the bridge
structures irthe Philippines are concrete bridges, ireeommended that concrete
bridges should be consideredherever possibldt is noted that the interchanges,
due to their complex geometry, could be composite bridges-(sinetete)As for

the electricity needed for the bridge, there should be anendent backip power
supply source either from an independent power plant and network or from diesel
generator sets, in case of failure of the primary supply. A UPS system will cover
the power demand of the vital functions during the period it takes bgfaoteh

over to the backip source.

1.3.6 Environmental Impacts of Alternatives

Five alignments were compared using defined criteria in ordedetotify the

preferred layoutThe criteria identified for assessment under Environmental and

Social category are deribed in suksections below. Each criteria category has been
assigned a fAiweighting proportiono which d
items as a fraction of the weighting value as a whihe environmental criteria

that will be used in the evaltian of the options are:

Encroachment in Environmental Critical Areas (ECAS)
Induced Soil Erosion

Vegetation removal, Loss of habitat, Threat to species
Impact on marine and freshwater

Air pollution and increase in noise levels

Hindrance to biological aces

Waste Generation from Construction

= =4 =4 A4 -4 -4 A4 -4

Quality of Visual Experience

The social criteria that will be used in the evaluation of the options are:
1 Displacement of Informal Settlers

71 Indigenous People

1 Right of Way Conflict

1 Traffic Congestion durin@€onstruction

1 Resettlement impact

1 Economic Displacement

The previous Ministry of Economy, Trade and Industry (METI) Feasibility Study
Project for Construction of Dave®amal Bridge in 2016 (Option 3: Central
Corridor) was equally considered in the evaluatmf project options for the
environmental and social constraints assessment.

According to the study, at its time of writing, Samadansl is listed as a Marine
Protected area, declared by the LGU. However, in 2013, a resolution was made to
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delist Samal dland Protected Landscap®éascape as a permanent component
under theNational Integrated Protected Areas Sys{diiPAS) Act, provided that
the mangrove areas not within MPAs shall be managedgha Memorandum of
Agreement between the land/resort owmerclose coordination with LGU and
DENR. Until 2015, the decision for delisting has not been determined yet.

The study also confirmed that there was no objection from DENR@and@ Ar e a
Status and Clearanceo was 1issuedgon 04
clearance of the one thousand eighty meters (1,080 m.) stretch of the proposed
bridge (Option 3) only for the Feasibility Study.

The environmental impacts from the options available were avoided such as
impacts to the Arboles Island of the Northern @umr. Furthermore, the immersed
tunnel design was also avoided as this could potentially increase environmental
impacts of the project since the construction will affect more of the marine habitat
and species. As for resources and technology optionswilhise identified and
consulted with the contractor of the project during the detailed engineering design
stage.

Based on the evaluation of the options, the proposed land development under this
option is in Barangay Vicente Hizon Sr., Davao City ancaBgay Limao, Samal.

1.3.7 Summarized Comparison of Environmental Impacts of
Each Alternatives

Listed below are the summarize@&nvironmental and social constrairits each
alignment optionn Samal Island and Davao City

Table 19 Summarized Environmental and Social Constraints at Samal Island and
Davao City

Key Option 1: Option 2: Option 3: Option 4:
Aspect | Northern Corridor North of Sasa Cent_ral Sout.hern
Port Corridor Corridor
D: Located in
CBD, in an
industrialzone D: Located in
D: Situated in and within CBD and in
D: Situated in commercial and sensitive receptol residential and
industrial, residential ocijential area. | €2 (school, industrial zone.
and green area with _ | church etc.) Near theF.
few coconut trees | !N @n established | . o Bangoy
and bird species as | Port area and boat Bangoy International
Land sighted. terminal for fisher International Airport, where
folks. Airport, where there should be
there should be | height restrictions
height
restrictions
S: Situated in S: Areaisrichin | S: Areais S: Area is situated
commercial areas, | seagrass and situated in in coastal tourism
sensitive receptors | mangroves. coastal tourism | zone. Its land
(i.e. schools, S4is a zone. Its land mass is compose
residences and commercial area | mass is of limestone
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Key Option 1: Option 2: Option 3: Option 4:
Aspect | Northern Corridor N @I Bff S Cent_ral Sout'hern
Port Corridor Corridor
memorial gardens) | (including the composed of depods that may
and port/wharf Samal | limestone be critical for
MPA/NIPAS/ECA Ferry terminal) depositg¢hat may | selection of
(i.e. Sanipaan while S6 is be critical for construction
Marine Park and situated in coastal| selection of materials.
Monfort Bat tourism zone. construction Since it also lies

Since it also lies | area, that there
in an agricultural | may be flora and
area, that there | fauna species to
may be flora and| get affected.
fauna species to
get affected.

D: The residents useq

the area for D: Source of
recreation (i.e livelihood for
swimming, picnic fisherfolks
etc.)

S: Effect in marine
ecology: Sanipaan
Marine Park is a

MPA, which is rich Effect in marine | Effect in marine

Water | " mar:]groves,l d species of Davao| species of Davao
marshes, corals an o
seagrass S: Areaisrichin | Gulf Gulf

. seagrass and
Tidal flat - located mangroves, which
offshorg of Arbole_s is a protected ares
Shoal; rich in marine
species (ie fish
landing areas with
presence of shells,
starfish, sea urchin

etc)

D: Downwind area

of the existing For tunnel option:

Davao Oil Mill Proper ventilation

Plant. will be needed
Air and noise Air and nose during tunnel

For tunnel option: | pollution is pollution is construction.

Air Proper ventilation | expected to expected to

will be needed increase during | increase during | Air and noise

during tunnel construction construction pollution is

construction. phase. phase. expected to

Air and noise increase during

pollution is expected construction

to increase during phase.

construction phase.
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on 1- Option 2: Option 3: Option 4:
Ke Option 1:
Asgect N([))rthern Corridor North of Sasa Cent_ral Sout'hern
Port Corridor Corridor
D: Land

acquisition will
be critical due to
presence of

D: Presence of informal settlers,
informal settlers | sensitive D: Critical land
and possible receptors and o '.f[:.a an
existence of private aC'CIU![SI LOI’I .On
. migrantBadjaa businesses. private businesse
D: Traffic Land isition } (Alcantara and
congestion due to isiuesaCAqruez iso I(;gﬁflr';eldulrg:n Ayala).
nearby public marke near their source | area thus will Locatttra]d In C"BD
of livelihood. increase heavy area thus will
i . . increase existing
Traffic congestion| traffic. heavy traffic
due to Sasa Minor effect in
Wharf. livelihood, since
this option is
People located in Lansa

boat terminal
going to Paradise

Island.

S: Land S: Land
S: Liesin an acquisition will | acquisition willbe
agricultural area and S: Land be critical due to | critical due to
marine protected acquisition will be | presence of presence of
area. Land critical due to private resorts | private resorts an
acquisition will have| presence of and restaurants. | restaurants. Its
an effect in private resorts ang lts effect will effect will mainly
livelihood and restaurants. mainly in their | in their livelihood
tourism. livelihood and and settlement.

settlement.

Notes: S: Samal Islap®: Davao City

1.3.8 No Project Option
The following are the potential effects of apimject option:

1. The barge will remain to be the mode of transportation between Davao and
IGaCoS, which means long travel times, limited accessibility, congestion,
circulation and mobility and escalating frafconditions due to a dearth of
resilient and reliable transportation links.

2. There will be limitedopportunities for economidevelopment of IGaCoS
due tolack of linkage to industry, commerce, trade and tourism.

3. There will be limited access to employmi@nd social services for IGaCoS
residents.
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1.4 Project Components

The proposed bridgcomprisesf land and marine bridges, wig250m span main
navigation bridge in the form @in extradosed brigt The scheme is developed to
comply with the airport heidnt limits imposed by the Francisco Bangoy
International Airportwhilst providing a navigable channel for 98% of the current
merchant shipping using the Pakiputan Strélte scheme consists of various
components, including interchanges with the existing road network, viaducts over
sections of land, and a different form of viaduct over the marine area, and the main
navigation span bridge.

The total roadway length of theidge including théour (4) ramps on Davao side

Is 3.98 km Thepoint to pointcrossing is around 2.85 km long with a marine section
approximately 1.6 km long where the seabed along the alignment can be up to 40
m deep towards the middle of the channihe bridge will provide a dual
carriageway with two lanes in each directipius shoulder Sidewalks with
cycleways (for the expected low volumes of pedestrians and cyclists) will also be
provided

1.4.1 Bridge Characteristics

An extradosedbridge is frequentlyadopted in situations where there are height
restrictions. This type of bridge is considered asbéitween" girder bridges and
cablestayed bridges. In a cabiayed bridge, the loads (permanent as well as live
loads) are globally carried predominantly the stay cables. In a girder bridge,
loads are carried by shear and flexure of the girder and interprstirpssed or post
tensioned cables which produce permanent stresses that act opposite to those
produced by selfveight and moving loads.

An extradosd bridge is generally composed of pylon, girder and pier. For a seismic
region like the Philippines, the longitudinal displacement of the deck is minimized
by using a rigid connection. Moreover, this connection does not require a temporary
support or fixng during balanced cantilever erection, which is most commonly used
for extradosed bridges.

1.4.2 Main Components

The proposed SIDC hageatal aligrmentlength of approximatel$.98 km, which
is composed of land viaducts and ramps, marine viaducts and exttdnlolgg as
presented in

Figure 1.7 below. The direct crossing length from Daang Maharlika Highivay
Davao City to the Samal Circumferential Road is approximately 3 km.
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. SAMAL SIDE
)

i e

DAVAO SIDE

[

Land Viaducts 830m | Marine Viaduct Extradosed Bridge Marine Viaduct Land Viaducts 380m

At Grade 400m
At Grade 750m 580m : 460m 580m .

‘ Total Length = 3,980 m |

Figure 1.7 lllustration of SIDC Components

Navigation bridges (extradosed bridge) The main structure that provides the
necessary navigation clearance for safe operation of shipping atdject site.

Marine viaducts i The typical viaduct structures which will be constructed above
sea waterTo minimize the impact to the waterway and reduce costs longer spans
are provided in the marine section.

Interchanges and viaducts on land Theseare the viaduct structures which can
be constructed on land and provide the connection to the existing road network.

Approach ramps i The parts of the road that go up from existing ground level
towards to approach bridge.

1.4.2.1 Bridge Form

The form of the propasl bridge at the navigation span is a #56pan extradosed
bridge Figure 1.8), with short towers above the deck, with shallow cables to
support the concrete box girder superstructure. Marine and land approach viaducts
either side of this would connect to the navigatspan bridge. Various options
exist for the form of the lower level approach spans, and the connections to the
existing road network at either side.
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Figure 1.8 Initial StructuralConcept for the Extradosed Bridge

1.4.2.2 Interchanges

An initial assessment of the land use and right of way (ROW) was made. For the
purposes of preliminary assessment of the ROW reference has been made to the
Detailed Urban Zoning Map of Davao City, 262322 to identify the land use in
Davao City and thexisting IGa@®S Comprehensiveand Use Plan 2008017,
Prepared by the City Planning and Development Office of IGaCoS.

Davao Side

An elevated junction on the Davao side has the advantage of reducing the required
gradient of the main line as it climbs up frdbavao and over the navigation
channel, as shown Figure 1.9.

Of the options developed, a directionainterchange with 3evel ramps provides

the best ovall solution. Although the ramps connect along the centrelir. of
Castillo Street and Daang Maharlika Highway, i.e. merging with the fast lanes, this
option has least impact on the existing land use andjuoations andallows for
future expansion ohe atgrade roads.
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Figure 1.9 Directional Finterchange at R. Castillo Street and Daang Maharlika
Highway (Google Earth, June 2019)

Samal Side

On the Samal side, the existing lane falls away steeply to the west of the
Circumferential Road and rises to the east. A junction type with the minimum
footprint is therefore desirable, to limit the amount of site formation works required
to achieve a levarea for the junction.

A roundabout option is considered to provide the best solution, as shégure
1.10.
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Source: Google Earth, June 2019

Figure 1.10 Roundabout Junction at the Samal Circumferential Road

1.4.3 Support Facilities

There is a separate preliminary Basis of Design Report for the plans and designs of
support facilities such as drainage design. This Basis of Design Report will be

updated along with the Feasibility Study and Preliminary Design as the dedign an
studies progres® subsequent stages.

1.4.3.1 Associated infrastructure facilities and buildings

Apart from the main bridge described above, the project will also need to include

the associated infrastructure facilitidadildings for operation andhaintenance
purpose.

1.4.3.2 Administration building

An administration building is often required for bridge link of such scale. The
building will include facilities for inspection and maintenance staff, storage of

records of maintenance activities and controlntofor the traffic control and
surveillance system (TCSS) equipment if required

1.4.3.3 Maintenance Depot

Maintenance of the bridge is important and it will be necessary to procure
appropriate machines such as Under Bridge Inspection Vehicles (UBIV). This is
likely to require a centralised depot where there will be parking spaces

maintenance vehicles, space for storage of spare pansshops as well as staff
amenitiesand facilities
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1.4.3.4 Electricity Substation

Electricity substatiomaybe required to providee&ttricity for the highway lighting

and Traffic Control and Surveillance Systems (TCSS) as well as other electrical
facilities. The substation may require a heavy transformer and an access road will
be required.

Substations along the link bridge may alsodmpuired in order to reduce the power
loss of transmitting electricity for the highway lighting on the bridge.

1.4.3.5 Source of construction material

The construction of the long sea crossing will require a large amount of concrete
for construction. The sourcd the raw materials (i.e. aggregates and sand) for the
concrete mix will need to be studied further at Detailed Engineering D@3iD)

stage.

1.4.3.6 Generalworks areas

It is essential that land is made available to the contractor(s) for use as a works area.
Asaminimumt hi s i s required for Contractoros
equipment storage yard, machine storage and repair workshop etc. The size and
location of works areas must be considered carefully. It is anticipated that there will

be seeral works areas considering the geographical extent of the project. The
works areas must be as close as possible to the work fronts as possible in order to
make the construction logistics feasible.

It is possible thahontcritical areas of the permanenbrks sites can double up as
works areas. Fanstancethe location of the administration building could be used
and this could be taken into account when determining the amount of land that needs
to be made available.

1.4.3.7 Dumping area

There will be many excation activities such as bored piling and/or pile cap
construction for both land and marine viaducts. It is necessary to identify dumping/
storage areas for material which is either suitable or unsuitabledserdf dredged

from the bored piles it iskely to be unsuitable material and cannot be used for site
formation works. Excavated material might need to be dumped at identified area
such as landfill site. This has to be controlled in a suitable manner with minimum
impact to theenvironment. The duping site would ideally be as close to the project
location as possible reduce the cost of transportation.

1.4.3.8 Barging points

In order to transport construction material to the site as well as to take away
excavated material barging points may be requiredekample, the dumping site
could be offshore. The location and requirement of barging points depends on the
guantities of the material that needs to be transported as well as any identified works
areas.
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1.4.3.9 Haul road

Haul road(s) to and from thenstruction sites and in particular the works area(s),
barging point(s) and/or precasting yard will be required. The capacity of existing
roads should be checked and upgraded if necessary, to suit the construction
activities. This may need to be carriadt as advanced works.

1.4.3.10 Power and Water Supply

During the construction phase, power and water supply will be required by the
project. Initially, these requirements may be sourced from current providers and
supplemented by auxiliary sources. However, thid néled to be studied and
determined further during the DED stage

1.4.4 Pollution Control Devicesand Waste Management
System

Pollution control devices and waste management system is a significant component
of the project.

Air Pollution Control

Emission ofair contaminants/pollutants due to construction activities such as
earthworks on site, use of heavy equipment and machineries, and other possible
sources shall be minimized and if possible, avoided. The proposed use of the
following air pollution correctin methods to reduce emissions or limit to a
manageable range include:

1 Use of wellmaintained equipment, machineries, and vehicles
1 Use of low sulfur fuel and ensuring fuel efficiency of equipment and vehicles

1 Air pollutant concentrations will be monitored regular sampling to ensure
conformity with theNational Ambient Air Quality Guideline Values
(NAAQGV)

NoisePollution Control

Temporary noise barriers will be installed accompanied with monitoring of ambient
noise levelwithin theperimeter of theroject and near the sensitive receptdiise
management of noise pollution will be integrated with strategic scheduling of
construction working hours to limit and control noisether proposechoise
pollution control methodare

1 Use of lydraulic oscillatompiling equipment to reduce noise and vibration
1 Oscillator rigs will be specified to reduce vibrations

1 Use of novable noise barriers in areas where exceeding noise leneel
expected to be generated by machineggsipment

Figure 1.11 showsexamples of noise barrietygpically during construction
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i i"':‘t{:";;’. \; B R = \ <l
Source Environmental Protection Department Website, retrieved February 2020
https://www.epd.gov.hk/epd/misc/construction_noise/contents/index.php/en/home2/mitig

ationrmeasures/item/15@onstructionanoisebarrier.html

Figure 1.11Movable noise barriemext to an excavator
Water Pollution and Wastewater Management

Anticipating the water pollution and wastewater that may be generated from
varying project activities and in conside
the water body and the marine aréhe following water pollution and wastewater
management system will include:

i Treatement and collection ofastewater fronconstructioractivities by a
third-party contractoraccredited by th®epartment of Environnrme¢ and
Natural Resources EnvironmahiManagement BurealDENR-EMB).

1 Installation of adrainage system to collect rainwater

i To prevent water pollution, the drainage area will contain a filter to separate
water contaminants such as oil and grease, which will be drained and collected
in sump

1 Installation of awell-designed silt curtain control scheme

1 Separaion of oil and water mixtures into separate componasisg ol water
separator (OWS)

Waste Management System

Waste Materials (domestic, toxic, hazardous,-tuxic and norhazardous waste,

and other types of waste) will be managed thru the development of a Solid Waste
Management Plan. The plahall follow the protocols stipulated in Republic Act

No. 9003 or thécological Solid Waste Management Act of 2@01@ in line with

the | ocal gover nment 06 sWaste that will beygesetaeed manager
during the construction phase will be managed in coordination with the local
government units as the LGUs maybaa specific contractor/waste hauler that
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handles construction waste. Treatment and disposal of toxic and hazardous waste
shall be done by a DENRMB accredited contractor

Garbage bins shall be placed in strategic locations and regular maintenance of the
area shall be done. The assigned pollution control officer (PCO) shall monitor the
activities upholding the social safeguard and environmental policies concerning the
project.

Prefabrication and optimized construction practices will be employed to meimiz
overall waste generated during construction.

CCTV cameras and monitoring on the bridge will be used with signage warnings
to record and fine polluters.
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I A Sa

§ Existing junction to be

Figure 1.12Preliminary Project Components Layd@@drcMap Imagery February 2020)
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1.5 Process/Technology

1.5.1 Construction Method

Provided below is a brief discussion of constructimethods that the project may
employ.

1. Navigation Span Bridge

For the span length required for the navigation span bridge, balanced cantilever is
the only practical construction method for superstructure erection of a box girder.
Typically, it would be efftient to use precast segments, but for very long spans
requiring very deep sections at the piers, these would pose major challenges to be
precast and lift into place. Thereforeditu construction would be preferable. For

a more modest span length, qgasting would be favored.

Balanced cantilever construction involves casting or erecting precast segments
sequentially from the piers outwards in a balanced mdninera pair of segments,

one on each side. Prestress is then applied to holdgsbgeeents in place so that
construction can move onto the next pair. The segments under construction/
erection would be supported by travelling formwork fesitu construction, or by
lifting frames which pick up the precast segments from barges. A spamp@eted

by stitching the ends of two cantilevers together. Typically, the deck and piers are
monolithic except at the end spans.

Figure 1.13Typical In-situ balanced cantileveonstruction of the Skye Bridge, Scotland

2. Extradosed Bridge

The structural system of an extradoseidige has the combined characteristics of
an externally prestressed structure and a estblged structurewhich leads to
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efficient structural dimensions for the span length of 250m, which is proposed for
the SIDC project.

Figure 1.14 Construction of Himi Bridge in Japan

3. Balanced Cantilevers

Launching girders could be used to lift segments into place instead of lifting frames.
The main advantages of thietion method are:

1 The segment size can be tailored for ease of transportation such that existing
road networks may be used.

1 The small size of segment also allows the use of smaller barges in the shallow
waters.

1 The segments can also be transportecheralready constructed deck.

1 Compared to spaby-span and full span launching methods, longer spans can
be achieved.

The main drawbacks are the end spans are typically shorter than internal spans. For
long viaduct, the spans would look uneven and noesthatically pleasing.

Balanced cantilever construction allows a greater $magih to be achieved. An
example of this is the Tuen MurChek Lap Kok Link in Hong Kong with typical
spans of 75 m, and main spans of up to 200 mk-igeee 1.15 below.
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Figure 1.15Tuen Mun- Chek Lap Kok Link, Hong Kong

4. Spanby-span Erection by Launching Gantry

In this method, each box girder comprises several precast concrete segments. A
launching gantry is used to erect the girder on a-bysspan basis. Precast
segments can be transported on either barges or ofreaeyaconstructed deck.

All segments in a span are hung from the gantry, posttensioned and locked together
and the whole span then lowered onto temporary bearings. The gantry can then be
launched to erect the next span. To make the individual spansumrgjra concrete

stitch can then be cast between the ends of two spans after the gantry has left. The
decks will be jacked up such that temporary bearings can be replaced by permanent
bearings with the desired articulation. Typically, a 50 m span carebgdrevery

4 days.

A typical span length for this would be abouti4B0 m. While gantries are more
widely available for the shorter spans of around 40 m, gantries for longer spans are
becoming available. A recent exampl®e&nang Second Bridge in Maléyswvhich

has typical spans of 55 m, as showikigure 1.16.

The same construction method bagn used in many bridge projects in urban areas
in HongKong, as shown ifigure 1.17.
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Figure 1.17  Gantry Construction of Viaduct, Hong Kong

1.5.2 Pollution Control and Waste Management

Propersolid waste management practices will be adopteednsure pollution
control especially during construction sta@mmesticwastes from construction
workers will be managed through a portable tpiehich will be setup by the

contractor.

Regular domest waste disposal will be collectethily by a thirdparty contractor
to ensure cleanliness in trkplaceand avoidpossible water quality impacts to
drainages andaterbodies.

All construction materials and chemicals will be properly stored and nanage
secured storage area with provision of secondary containment. Silt traps will be
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installed for all nearby water bodies. The waste soil and other debris will be
properly handled and disposewl a regular basis. Trainiagvill be provided to site
workels to improve their awareness propersolid waste management practices.

In addition, construction vessels that will be used will haveboard noise
reduction to protect construction workers from excessive noise exposure. This will
be in accordance witlhé International Convention for the Safety of Life at Seas
(SOLAS), whichwould limit ambient noise from ehoard machineries and other
noise generating equipment. Furthermore, propeller of vessels will be cleaned or
polished regularly. Vessels thaill be used will observe speed restriction and
follow routing clearance to avoid sensitive marine areas.

The project will employ welblesigned marine s$iturtain scheme installed within

the buffer of constructioactivitiesto prevent any pollutioand silt disturbance due

to construction activities at sea. This will also be regularly checked and monitored
to avoid any significant environmental incidents.

Sealevel
- —  __
Grab dredger
Full depth of |
water colmn
A T Cummm
BLACK FOR TE
EXTENmON OF
T CunTA
= 8 Tou Greecy
50abo0 o ©
A lonal Fr; T i n for

DETAIL A

Source: MakMax Taiko Kogyo Corporatidkiebsite, retrieved February 2020,
http://www.taiyokogy.com/siltprotector/index.html (above); Tuen MuRhek Lap Kok Link
Investigation Draft EIA Report, retrieved February 2020,
https://www.epd.gov.hk/eia/register/report/eiareport/eia_1722009/pdf/Section%209%20(Water%2
0Quality)/Appendix%209D6.pdf (below).

Figure 1.18lllustration of Silt Curtains
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Furthermore, the proponent will ensure that the contractor will abide the Marine
Pollution (MARPOL) 73/78 and Philippine Coast Guard (PCGharine vessel
operations guidelines particularly, but not limited to:

1. Regulations for the Prevention of Pollution by Garbage from Ships
(MARPOL)

1 No synthetic ropes, synthetic fishing nets, plastic garbage bags and
incinerator ashes from plastic products which may contain toxic or
heavy metal residues will be disposed into the sea.

2. Regulations for the Prevention of Pollution by Sewage from Ships
(MARPOL)

T To enable pipes of receptios facilit
discharge pipeline, both lines shall be fitted with a standard
discharge connection in accordance to the standard dimensions of
flanges for discharge connections table.

1 The vessel that shall be used during construction phase will be
equipped talischarge sewerage in accordance with the requirements
of regulation 1XAnnex IV of the MARPOL.

3. Prevention of Pollution from Garbage (PCG Memorandum-#4)7

1 The vessel operator will minimize the generation of garbage by
limiting the taking on board shigf potential garbage

1 The vessel that will be used will have Garbage Record Book, duly
registered at Marine Environmental Protection Command
(MEPCOM)

4. Prevention of Pollution from Sewage (PCG Memorandum-£4)0

71 Ifthe vessel that will be used is within theope of the Memorandum
# 1014, the operator will be required to secure International Sewage
Pollution Prevention (ISPP) Certificate on board at all times or a
waiver that certifies its exceptions.

71 Ifthe vessel that will be used is within the scopéefitlemorandum
# 1014, the ship will discharge comminuted and disinfected/treated
sewage at a distance of more than four (4) nautical miles from the
shoreline.

1 Source http://www.marpoltraining.com/MMSKOREAN/MARPOL/intro/index.htrAccessed on April 2020

2 Sourcehttp://www.coastguard.gov.ph/index.php/memorandumsit2Accessed on April 2020
3 Source http://www.marpoltraining.com/MMSKOREAN/MARPOL/Annex_1V/r1l.htmiccessed on April 2020
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5. Rules on Prevention, Containment, Abatement of Oil Marine Pollution
(PCG)

1 The vessel that wilbe used will have a minimum of three (3) kilos
of rags of other sorbent materials and appropriate number of open
ended drums with cover for cleap in cases of oil spills on decks
and pump rooms.

In case of pollution incidents or spill of oil or noxiosigbstances, the masters of
vesselspersonsn-charge of vessels will immediately notify PCG. The notification
will include the name of vessel, location, weather condition, type of spill and
quantity or any other information necessaryifomediate recovery and cleap
operations.

On the other hand, for{land construction works, the project may use hydraulic
oscillator to reduce noise and vibratidtilling rig with acoustic mat will also be
recommendetb control noise impacts.

Source Architectural Services Department Websitegtrieved February 2020,
https://www.archsd.gov.hk/archsd/html/report2011/en/suppbinmanagement.html (left); Arup
Project: South Island Line Independent Environmental Checker (right)

Figure 1.19lllustration of Piling Rig and Breakeavith Acoustic Mat

During operations phase, local noise barriers can be installed to reduce or deflect
the noise. The design and type of noise barrier that will be installed will be carefully
assessed to identify what will be suitable, if necessary. Screens can be mazle on th
edge of the bridge to provide privacy, indeed it is likely that some noise barrier will
be required and this can be designed to be dual purpose to screen any private
properties from unwanted viewing and redooese Figure 1.20showsan example

of atypical noise barrier used in Tsing Tsuen Bridge in Hong Kong.
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Tsing Tsuen Bridge, Hong Kong i

Figure 1.20  lllustration of Noise Barrier Installed in TsiAguenBridge, Hong Kong

1.5.3 Operation and Maintenance

The design of the structures will be in accordance with the Design Standard
guidelines of DPWH and other specifications of the project, where necebsasg.
design standards contain principles and requirements for safety, serviceability and
durability. It assumes that maintenance activities are performed during the working
life of the bridge structures in order to enable them to fulfil the requirements fo
reliability.

In order to preserve the intended reliability of the structures there is an absolute
requirement for ongoing inspection and maintenance. Replacement or repair of
certain components shall be carried out as necessary to ensure tabalilgy of

the structures is not reduced during the intended service life.

1.6 Project Size

The project is a 2neter wide bridge deck with dual two lane and shoulder. An

exit / entry ramp for pedestrian and bicycles will be part of the interchange piopose
arrangement. Théotal roadway length of the bridgacluding the 4 ramps on

Davao side is 3.98 km (point to point length 2.8% kvith 1.6 km marine crossing).

The proposed navigation channel is 150 meters wide and 47 meters high, to

facilitate oneway ship traffic. It is noted that twavay traffic could be permitted

for smaller vessels. The-land portion of the bridge will require a total area of

63,380 M. Davao City will need 42,328 %0r 67%, while IGaCoS requires 21,052

m?or 3 of thetotal. Il and components include | and v
and | GaCoS06 roundabout junction.

The height is within the Z&heter maximum allowable limit as set by the CAAP.
There are also two approach ramps that will form a directici@etchange
connecting to the land viaduct, one is along R. Castillo and the other along Daang
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Maharlika. Each approach ramp is about 9.7m in width with one lane per direction.
While there will be a 2ane roundabout in circumferential roads in IGaCoS.

1.7 Developmat Plan, Description of Projed Phases
and Corresponding Timeframes

The project components will be implemented according to the Department of Public
Works and HighwaygDPWH) Standard Specifications, Volume II: Highways,
Bridges and Airport (the Blue BooRD04 editionThis will be supplemented with
additional projecspecific specifications, where necessary.

1.7.1

Major activities that will be carried out in the pcenstruction and operation phase
are summarized iable 1.10. A brief description of specific activities artke
potential environmental impacts associated with the warksalso in the table
below.

Project Phases

Table 1.10 Summary of Major Project Activities

Potential Environmental
Impact

Major Activities Description

Pre-construction

Generation of waste and
hazardous materials, may
lead to spillages;

Loss ofvegetation,

disturbance to biodiversity
may trigger soil erosion, and
induce landslides

This includessite peparatory
activities such as land
clearing and/or tree cutting
activities.

Site Preparation

Generation ofhoise and air
pollutans, ground shaking

Ground Preparation and
Earthworks

Activities may include
excavation for foundations;
cut and fill; levelling and
compaction, and other
engineering works

Land and ®W Acquisition
for ProjectAffected-Persons

Land acquisition activities
include stakeholder

Displacemenbf peopleand
loss of livelihood

(PAPS) engagements and
corresponding social
activities to acquire necessa
permits/documentgertaining
to land ownership.

Construction

This involves mobilization of
construction vehicle§.e.
trucks and vesselghdheavy
equipment for hauling and
transport of materials.

Transport of Materials Noise and air pollutant

generation, traffic congestio

These are facilities in the

Construction of Temporary
Facilities

construction site that are bui

temporarily such as housing

Noise and air polltant
generation, ground shaking,
domestic solid wastes and
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Major Activities Description Potential Environmental
Impact
for workers, construction wastewateaccumulation,
offices, storage facilities, etc| disturbance to sensitive
receptors
Dredging and Excavation Dredgingand excavation Noise and air pollutant
involve removal of silt generation, change in chann
sedimentsand other beds, disturbance to marine
materials Soil will be and terrestrial habitats

removed to aequired depth
in which the foundation of
the structure will be placed

Operation of Heavy Operation of these heavy Noise and air pollutant

Machineries machineries are for civil generation, ground shaking,
works such as the disturbance to marine and
construction of casting yard,| terrestrial habitats, domestic
foundations, bridge and solid wastes rad wastewater
interchanges, and bridge accumulation, disturbance tg
structure sensitive receptors

1.7.1.1 Pre-construction/Pre-operational Phase

The preconstruction phase involves planning and conduct of the detailed
engineering design for the bridge components, obtaining ROW and necessary
clearaces and local permits, pgualification of contractors and awarding of
contracts, and mobilization for construction

During the preconstructional phase, the contractor(s) will mobilize equipment and
supplies to the project site, erect temporary faesifior workers and field office,
storage sheds and workshops required for the management and supervision of the
project. Construction management staff and workers, including local labhmh

will include women. Casting yard, which will also serve asyaddrck, will be set

up wheresteel segmenandprecast concretelementsuch as girders, beams and
caissons will be cast.

The Road Righof-Way (ROW) and compensation process will be completed
before the start of construction. Affected land and propattgt be cleared before

the start of construction, including properties that should be demolished for the
construction of land viaduct, ramps and roundabout juncfioees and vegetation
areas on the site will be removed at site clearing phase.

Detailed geotechnical and subsurface investigations will be condugtednd
preparation and earthworks will commence at thecprestruction phaseis the

layout of the structure should be already set accurately at this stage, excavation
work will begin, where the soil will be removed to a required depth in which the
foundation of the structure will be placed. Heawachineries like boulders,
backhoe, shovels, and scooper will be used for earthworks i.e. removing of
excessive soil and other material freonstruction site.

A health and safety management plan will be prepared and implemented to establish
protocols and procedures in addressing potential health and safety emergencies (e.g.
oil spills).
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Construction of temgrary facilities will also be builduring this stage depending
on thenumber of workers that will be hired and the actual civil works. The acquired
land will be utilized forconstruction of these

There may be minimal disruption to road users in the vicinity of the project site
during the onstruction phase. Access roads may need to be opened prior to the
commencement of constructioelated activities. Any required road closures or
detours will be clearly marked to ensure that there are no safety risks for road users
and any possible digbution will be minimized.

During bridge construction, a navigable channel will be maintained, as required, to
ensure safe and convenient passagesdels in theicinity of the project area. The
design plans will integrate required clearances for unoatistd passage of vessels
under the bridges.

Following are the clearances, permits and documentations needed:

Table 1.11 Clearances, Permits, and DocumentaRaquirements

Permits / Clearances Authorities Involved

Pre-Construction

Authority over the lad/Waiver of Rights Lot owner(s)

Municipal endorsement for the project / City/ Municipal LGU

Certificate of no objection

Dumping Permit City/ Municipal LGU

Building & Ancillary Permits (Mechanical, LGU/ City/ Municipal Office of the Building

Electrical, SanitaryPlumbing) Official/ Bureau of Fire Protection (BFP)/
DPWH

Fire safety evaluation clearance BFP, City/Municipal LGU

Occupancy permit LGU/ City/ Municipal Office of the Building
Official

Electrical connection agreement City/Municipal LGU

Barangay endorsement to the project/ All concerned barangays

Certificate of no objection

Zoning/Locational clearance (Certificatd Zoning division, City/ Municipality LGU

zoning compliance

Proof of Ownership of Land Registry of Deeds, or depends

Roadright-of way Department of Public Works and Highwaysg
(DPWH)/ Private lot owner

EnvironmentalComplianceCertificate EMB - DENR

Sampling (PAMB) Clearance/ resolution (onl| Conservation and Development Division

if needed) (CDD) 1 Biodiversity Management Bureau
(BMB) i DENR

Special Agreement for Protected Areas BMB - DENR

(SAPA)

Tree cutting permit BMB - DENR

Land use conversiorr dand use LGU/Municipal Planning/Zoning Office

reclassificationas needed)
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Permits / Clearances Authorities Involved

Water Permit National Water Resources Board (NWRB)

Area Status and Clearance CENRO*

Navigational Clearance Philippine Coast Guard

CoastguardClearance Philippine Coast Guard

Certificate of NorOverlap NCIP

Certificate of No Objection LGUs/Barangays

Constructionh Building Permit LGUs

CAAP Clearance Civil Aviation Authority of the Philippines

BFAR Clearance Bureau of Fisheries and Aquatic Resource

Construction

Registration of Safety Officer Department of Labor and Employment
(DOLE)

Environmental registration for managing hea EMB

Registration for Pollution GQurol Officer EMB

Hazardous waste generator ID EMB

Permit to Transport DENR

Wastewater discharge permit EMB

Permit to Operate Generator Sets EMB

Note: DENR-CENRO Panabo cleared that the project is not within the NIPAS, hence secured the
NIPAS Certificate Annex H).

1.7.1.2 Construction/ DevelopmentPhase
Bridge construction will involve the following activities:

7 Casting Yard Preparation

The casting yard is where all the precast concrete and steel segments will be
fabricated. The yard will have its owdelivery and storage areas, concrete batching
plant, and assembly area. It will also have a dry dock to have access to the shores
of Davao City.This will need a separate ECC application, therefore, casting yard
preparation is not considered as one ofghgect components. However, it is a
significant activity in the early construction phase of the project.

o0 Transport of Materials

All materials needed for the concrete structures will be transported and
stored in casting yard. Materials will be transpadrtierough freight or
vessel. Specific procedure will be prepared as part of the project
management and traffic management plan during DED.

After the segments are completed, it will be transported to the construction site via
land and sea.
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9 Foundation

For the structures on land such as abutments, retaining walls and bridge structure,
the site will be excavated for the footing foundations and the completed structures
will be backfilled. All excavated materials will be disposedadperly or reused

for backfilling, if applicable. Work will also include the furnishing and placing of
approved foundation fill material to replace unsuitable material if encountered
below the foundations of structures.

For the marine viaducts, large diatar concrete bored piles will be adopted. These
require steel casing to be first driven into geabed The material will then be
excavated from withing the casing. Steel reinforcement cages, and finally concrete
will be poured into the excavation to forthe final foundation structure.

For the navigation bridge, prefabricated caissons will be immersed until it rests on
theseabedBefore placing the caisson, theabedvill be prepared to prevent undue
settlements. The soil layer or pad underneath tiss@a may be created by soil
improvement (jet grouting / deep soil mixing) or with inclusion piles.

1 Bridge Approach and InterchangesConstruction

The construction work will involve embankment fill and sydade preparation
before placing the aggregate dodise material. The stiimse materials will be
spread and compacted to the required thickness. Aggregate base course material
will be placed and compacted on the preparedbsge, and a Portland Cement
Concrete Pavement (PCCP), as required per the deslighexconstructed on the
prepared base according to specifications. Road shoulders of the bridge approaches
will be protected from erosion by installing grouted riprap for slope protection, as
required.

1 Bridge Structures

The construction of the land andrme viaducts and navigation bridge will involve
the following activities:

Erection of Columns and Girders

Cast in place approach slab, deck slab and road curb/barriers
Installation of storm drain system

Apply bitumen wearing coarse

Installation of lighthg/signal system

O O 0o o o o

Marking of roads and traffic signage

1.7.1.3 Operational Phase

The bridges and roads are part of a National Highway system and will be maintained
by the DPWHCentral in coordination with the DPWH Region XI District
Engineering Office in Davao. Rdalraffic Management will be coordinated with

the concerned local government unitSolid Waste Management will be
coordinated with the concerned local government office and the DENR.
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1.7.1.4 Demobhilization Phase

The demobilization activities will proceed after the construction phase. This will
include demobilization oftemporary accommodation for workand other
temporary facilities structures, and removal of all equipment. Construction areas
will be cleared andleaned of any construction waste or debris. Demobilization and
restoration work will comply with the accepted procedures and standards prescribed
in the approved civil works contract, per DPWH standards.
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1.7.2 Project Schedule

The project schedule is shownFigure 1.21 below. Project preparation and identification started last 2018 while the civil works construction
will begin in 2021. The constructionéxpected to end by the year 2024.

Milestones

Pre-Construction Stage
Project Preparation and
Identification 2mos
FS Stage 1 -- Option Selection 3mos
FS Stage 2 -- Preliminary
Engineering Design 9mos
*delays due to COVID
Detailed Engineering Design 10mos

Construction
Procurement of Civil Works 4mos
Civil Works Construction 42mos
Foundations
Substructure
Superstructure

Finishes

Start of Operation

Figure 1.21  SIDC Project Schedule
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1.8 Manpower

1.8.1 Preconstruction Phase

The manpower necessary during -pomstruction phase are the project
proponents,consultants arsdibconsultand of tre project. The total estimated
manpower for this phase is listedTiable 1.12.

1.8.2 Construction Phase

During construction, the work foe wil consist mainly of skilled workers, which
include masons. The project will need ab&®0-1300 skilled and unskilled
workers for the construction of the bridgehere hiringof qualified locals is
recommended

A percentage of the construction manpower will be provided by the contractor;
hence DPWH will require the contractimr adopt strict policy requiring to source
workforce from qualified locals and to develop scheme of prioritization in local
hiring.

Furthemore, DPWH will strictly enforce RA 6685 in the project. This act requires
private contractors to whom the project have been undertaken to hire at least 50%
of the qualified unskilled and at least 30% of the qualified skilled workers from the
host city ormunicipality of the project.

Moreover, the contractor is required to apply labor standards and equal pay for work
of equal value for both men and women. Equal opportunities will be provided for
men and women. A target percentage of female workers will be set on the DED
stage of the mject.

Lastly, it will be part of the policy of DPWH to hire qualified applicants including
persons with disability (PWD), members of indigenous communities, senior
citizens and those any sexual orientation and gender identities (SOGI). These all
will be part of the Terms of References (TOR) of the contractor during construction
and operations phase.

1.8.3 Operation Phase

For the bridge operations, there will be lesser people hired as compared to the
construction phase of the project. The operation phase eétl people who will

handle the security and passage of vehicles, as well as the maintenance and repair
works of the bridgeDPWH commits to the implementation of an employment
protocol, prioritizing locals as a hiring policy.
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Table 1.12 Summary of Manpower Requirements for the Project

Project Phase Expertise/Skills Required No.

Pre-Construction Phase 100-150

Construction Phase 500- 1300
Skilled

Construction Engineer Monitoring of construction

activities, provide technical suppqg
and prepare physical construction
plans

Human Resources Hiring and screening of qualified
applicants, Responsible in giving
trainings for employees (if needed

Community Relations Excellent interpersonal skills, 190500
management of Social
Development Plan of the project

Audit and Finance Meticulous in financial
documentation and process

Admininstration Staff Must have organizational and
planning skills

Vessel Operators Experienced and competent in
vessel or navigational operations

Construction Manpower and | Knowledge and experience in

General Workers construction operatiorend/or
Construction Workers maintenance 310-800
Laborers
Other Contractors

Operation Phase 10-25

Note: Subject to further refinement during DED stage.

1.9 Indicative Project Investment Cost

The civil works of the project will cost approximately PhP 16.606 Billion, while
the estimated total cost tife proposed SIDC project is PhP 23.040 Billion. Given
that the SIDC is in the early stages of study, a factor of +50%288%d may be
applied to the total project cost.
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2 Assessment of Environmental Impacts

This chaptercontainsthe assessment of environmi& impacts to land, air, water,
and people of the propos&DC Project.For each subsectiomethodologie®n
how the study wagonductedwill be discussed, key findings on thmaseline
environmental conditions will be presented, followed bygleceivedsignificant
impacs identified for each component with corresponding mitigation measures.

2.1 The Land

Davao City is a first class highly urbanized city in the southeastern part of
Mindanaq with an area of 244,0008a, which is one of the largest admstrative

areas in the world (Davao City Comprehensive Land Use Plan,-ZTA3.
IGaCoS is a fourtitlass city in the province of Davao del Norte, located in Davao
Gulf, with a total land area of 30,130 ha. (IGaCoS Comprehensive Development
Plan 20182023).

The project is expected to cover varying land areas based on the proposed alignment
of the bridge. With this, it is highly important to study the conditions of the land in
the project area in order to assess potential impacts that may emanate from the
project. This section provides impacts, mitigation, and enhancement plans for the
following land components divided intbe followingsubsections:

! Land Use and Classification

1 Geology/Geomorpholgy arfdeohazard Assessment
1 Pedology

1 Terrestrial Ecology

Methodology
Varying methodologies were employed to study and determine baseline
environmental conditions of thand in the project area. These methods include:

Review of all available secondary information
Reconnaissance survey

Detailed field investigations

Rock sampling and identification

Transect sampling and analysis

PO OT

The application of these methodologdescribed in more detail in the subsequent
sections for this module

2.1.1 Land Use andClassification

Land use assessments for Davao City and IGaCoS were based on a review of
relevant secondary data, including comprehensive land use plans, comprehensive
development plans, zoning ordinances, s@conomic profile, and other sources.
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Department of Public Works and Highways

Different componentsfahe SIDC bridge will intersect varying types of land uses
and plans, which neei be identified in order to integrate the project with the

planned developments for both Davao City and 1GaCoS

Baseline Environmentl Conditions

Land Classification

Davao Regionhasa total land area of 19,721.09 sq. km. or 1,972,109 ha. (DENR

Cadastral Survey, 2015) whicbvers 4 provincesCompostela Valley, Davao del
Norte, Davao Oriental, and Davao del Sur. Davao City and Samal are among the

six cities in the regionThe Davao Regional Physical Framework PR0152045

indicates thatd 0 % o f the regiondbs total l and ar ea
disposable (A&D)while 60%areforestlands
Figure21lpr esent s Davao Regionés Land Cl assi fi

Land Use

Davao City was developed as a regional trade center for Southern Mindanao and
the Southern Pacific, serving as a soutlyateway to nearby countries. The city is
divided into 3 districts and subdivided into 182 barangays with varying land uses.
Only 5.37% of land is for urban use, while forest, grassland, and pasture lands
account for 65% and agricultural lands represent 8D#he city aregTable 2.1).

Table 2.1 Existing Land Use, Davao City, 2011

Land Use Categories Area (in hectares) Percent to Total
Urban Use Areas
Residential 8,382.38 3.44%
Commercial 1,583.32 0.65%
Infrastructure/Utilities 208.62 0.09%
Institutional 629.03 0.26%
Parks/Playgrounds and 61.73 0.03%
other recreational spaces
Industrial 853.02 0.35%
Planned Unit Development 76.86 0.03%
Open Space 1,258.80 0.52%
Agriculture 73,086.05 29.95%
Forest and forest use categories 39,916.94 16.36%
Mining/Quarrying 157.14 0.06%
Grassland/Pasture 116,832.08 47.88%
Agro-industrial 168.36 0.07%
Tourism 200.08 0.08%
Special Use 342.09 0.14%
Water Uses (Fishponds / Mangroves)
Fishpond (Inland water use) 209.98 0.09%
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Land Use Categories Area (in hectares) Percent to Total
Mangrove forests 33.91 0.01%

TOTAL 244,000.00 100.00%

Water Use (Marine Protected Area) 415.00

Source: Davao City Comprehensive Land Use plan, 2002
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Figure 2.1 Davao Region Land Classification Map, 2015
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Figure 2.2 Davao City Existing Land Use Map, 2011
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Source: Davao City Comprehensive Land Use plan, 2002
Figure 2.3 Land Use Plan of Davao City showing the proposed SIDC Alignment
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