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EXECUTIVE SUMMARY
ES 1. Project Brief
ES 1.1 Project Fact Sheet
Project Name
Project Location
Project Type
Project Size

Project
Components

Project Duration
Manpower
Requirements
Project Cost
Project
Proponents

Office Address

Proposed Manila Harbour Centre Reclamation Project
Barangay 128, Tondo, Manila
Reclamation Project
50 hectares (Reclamation)
 Industrial Lots (to include the Port lot intended for the Berthing
Area / Port Area)
 Road Network including Right-of-Way through Magallanes
and Legaspi Streets of Harbour Centre Port Terminal Facility
 Water Distribution System
 Drainage System
 Sewage Collection System
 Centralized Sewage Treatment Facility
 Power Distribution System
 Telecommunication System
 Administration Office
Approximately 48 months
Approximately 300-400 employees during project development
(reclamation and land development)
Php 6,955,840,000.00
City Government of Manila (Principal Proponent)
and
R-II Builders Inc. (Co-Proponent)
City of Manila
Office of the Mayor
City of Manila, Manila City Hall, Intramuros, Manila
R-II Builders Inc.
136 Malakas Street, Diliman,
Quezon City

City of Manila
Hon. Joseph E. Estrada
Authorized
City Mayor
Representative for
the Principal
R-II Builders Incorporated
Proponent
Engr. Victor S. Songco
President
Telefax Number: (02) 925-3301
Email Address: victorsongco412@yahoo.com
by: Engr. Benigno B. Sangalang
Authorized VP, Operations
Representative for
Telefax Number: (02) 925-3301
the Developer
Mobile Number : 0977.8353610
Email Address: bbs10191965@gmail.com
Authorized Mr. Joel A. Espineli
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Representative Philkairos, Inc.
for EIS application JE Business Center,
Pinesville Road corner Ortigas Avenue Extension
Taytay, Rizal 1920
Telephone Number: (02) 706-4008 / (02) 727-9005
Email Address: admin@philkairos.com

While the proposed project is directly connected to the Harbour Centre Port Terminal
through a shared ROW, the project will be developed independent of the Port Terminal,
through a Joint Venture Agreement between the City of Manila and R-II Builders. It will be
provided by components and facilities that are independent of the Port Terminal. Eventually,
the operation of the proposed project will also be managed by a separate entity.

ES 1.2. Project Location and Accessibility
The proposed Manila Harbour Centre Reclamation Project is located immediately westward
of and adjacent to the 79 hectare Harbour Centre Port. The project is conceptualized to
comprise the reclaiming of a 50 hectare area in Manila bay.

Figure ES-1 Location of the Proposed Project (on Google Earth Map)
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Figure ES.2 Location of the Proposed Project (on NAMRIA Map)
The primary road access to the project area begins at its connection to the main road artery
of the existing Harbour Centre and extends westward, approximately 878 meters (2880
feet).

Figure ES-3 Major Roads leading to the Project
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ES 1.3. Project Rationale
The rapid expansion of the Philippine economy in recent years, coupled with enhanced
growth in various sectors, such as the construction industry has resulted in increased port
activity and a strong demand for port-oriented facilities. Unfortunately, port infrastructure,
especially in the Port of Manila has not been able to keep pace with the increased volume of
logistics traffic. Hence, congestion is a considerable and critical issue currently impacting all
of the port operations in Manila. In addition, a shortage of industrial land adjacent to and
integrated with existing port facilities is in short supply. Other inefficiencies relating both to
congested landside transportation networks as well as various factors and issues in portoriented operations has resulted in oftentimes markedly severe problems in the movement
of produce and materials into the ports and from the ports to their ultimate destinations.
The proposed project aims to establish a large contiguous area to contain large scale
industrial development without having to face the problems on land consolidation, high land
value, and right of way acquisition.
ES 1.4. Project Alternatives
The proposed reclamation project includes but is not limited to the reclamation of
approximately fifty (50) hectares of land to be developed into a port and industrial zone to
house such land uses as a Port, Stockpiling areas for construction materials (steel, lumber,
etc...), specialized industrial equipment/components, cement silos, coal, clinker, and other
similar materials, warehouses, break-bulk operations, as well as flour, rice, grains and other
food products. In addition, modern port and berthing facilities will provide improved berthing
and docking facilities for the larger generation of shipping vessels, e.g. Panamax/PostPanamax. Please refer to Annex E for the conceptual plans of the proposed project.
Further, the following factors were taken into consideration in the design criteria and
planning and construction methodologies:
• Long Waiting Time and Port Congestion
Frequent delays and long waiting time incurs costs and "suffering'' to the clientelelocators. Port congestion is the root cause of the long waiting time. Port congestion is
a result of many factors which are primarily technical and administrative.
• Berthing and Docking Areas
Technical issues, e.g., berthing draft, fender systems, hydrographic survey of the
berths and surrounding waters, contribute to the concerns of the consignees
because there is a need to match the vessel characteristics with the berth and
docking area design capacity.
• Stockpiling Area
Physical and management aspects are included in the issues raised by the clientele
on this concern. Specifically, these include: limited stockpiling area particularly for
bulk and break bulk, no covered warehouse (quality concerns) and lack of available
warehouse at key side, and on the management aspect, quantity restrictions on the
pier side/ shipside operations.
• Cargo Handling and Cargo Safety
Technical and manpower competencies issues were raised by the clientele on this
aspect. Specifically, these include competencies in cargo handling and lack of
breakwater at anchorage which raises safety concerns for consignee's cargo.
MANILA HARBOUR CENTRE RECLAMATION Project
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• Infrastructure Support
This includes limited road access and road capacities.
• Administrative Concerns
Issues are on management control and coordination, e.g., lack of having a point
person to address vessel and port facility concerns leading to reactive decisionmaking and the lack of effective logistics management.
• Occupational Health and Safety
Issues are mostly concerned with lack of facilities for resting area of
stevedores/baggers, truck drivers, common restroom, client office, strong
connectivity of signal.
• Environmental Factors such as sea level rise, flood history, wave and circulation
patterns, sedimentation, etc.
Without the project, the area will remain a part of the Manila Bay. Economic activity and port
movement will continue to increase with the volume cargoes expected to rise in the bext
decade. While the government has been trying to decongest port activities by studying
possibilities of utilizing the Batangas Port and Subic Bay Port faciities, the manila North
Harbor area will remain as the central naval economic zone. The spill over effect of business
operation in the Circumferencial Road network system will also expand the economic
activities in the area. Much of the existing area on which the proposed reclamation will be
developed is already utilized as navigational area for ships, barges and tugboats operating
and accessing the existing 79 hectare Harbourcentre. As such, periodic dredging of the
area already occurs in the maintenance of navigable channels.

ES 1.5. Project Components










Industrial Lots (to include the Port lot intended for the Berthing Area / Port Area)
Road Network including Right-of-Way through Magallanes and Legaspi Streets of
Harbour Centre Port Terminal Facility
Water Distribution System
Drainage System
Sewage Collection System
Centralized Sewage Treatment Facility
Power Distribution System
Telecommunication System
Administration Office

ES 1.6. Process and Technology
The dredging and reclamation works will basically involve the following activities:




Removal of unsuitable materials within the project area and depositing to a nearby
disposal area;
Trenching the perimeter of the project area down to the good soil layer and
depositing excavated materials to the nearby disposal area;
Extracting suitable materials from nearby marine borrow pit and transporting and
place fill materials to the project area with the use of appropriate vessel and
equipment;
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Continue extraction, transport and placement activities on the site area until the
desired reclamation level is obtained to allow for installation of steel sheet piles;
Enclose the boundaries with steel sheet piles ;
Filling up of the enclosed area until final elevation is reached;
Dredge excess fill materials outside of the project boundary and deliver inside the
project area;
Deepen to the desired depths, area outside the project boundaries and depsosit
unsuitable materials to the disposal area and suitabe materials to the reclaimed area.

ES 1.7. Project Size
The proposed project will reclaim a portion of the coastal area of Barangay 128 in Tondo,
Manila, which will cover an area of 50 hectares. The reclamation area will be filled up to an
elevation of +4 meters from MLLW.
ES 1.8. Manpower
Approximate 300-400 manpower will be required during the development of the project.
ES 1.9. Estimated Project Cost
The total capital investment for the proposed reclamation project is estimated at Php
6,955,840,000.00

ES 2. Process Documentation of the Conduct of EIA Study
ES 2.1 EIA Methodology
The Environmental Performance Report and Management Plan (EPRMP) is the result of the
Environmental Impact Assessment (EIA) conducted for the Manila Harbour Centre
Reclamation Project located offshore waters of Barangay128 Tondo Manila.
Data gathering involved infield surveys for the assessment of the existing physical and
biological conditions of the project site. Based on the standard EIA procedures, collection of
secondary data was sourced from the concerned government agencies and offices, desktop
research and literature review of relevant studies. The succeeding tables show the
methodologies employed during the study.

Methodology
Meetings

Consultations
Perception Surveys
Interviews

Infield Surveys and
Fieldworks using the

Table ES-1: Primary Data Gathering Matrix
Source Person/s
Gathered Data/Activity Conducted
 Project information, project site
EIA Study Team and
boundary, and conceptual site layout
Proponent
and plans
 Perception of the Project
 Level of awareness on the proposed
project
EIA Study Team
 Barangay Profiles
 Anecdotal accounts of past
earthquakes, typhoons, flooding and
storm surges in the area
 Engineering Geological and
EIA Study Team
Geohazard Assessment of the
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Table ES-1: Primary Data Gathering Matrix
Methodology
Source Person/s
Gathered Data/Activity Conducted
following methodologies:
Project Site
 Site inspection
 Terrestrial Ecology Assessment of
the Project Site
 Transect walk
method for
 Freshwater Ecology Assessment of
terrestrial flora
the Project Site
and faunal
 Marine Ecology Assessment of the
survey
Project Site
 Rapid
 Water Quality Assessment
Bioassessment
 Ambient Air Quality and Noise Level
for freshwater
Assessment
macroinvertebrat
e
 Modified kick net
for freshwater
macroinvertebrat
es
 Coastal Mapping
 Transect-quadrat
method for
marine ecology
survey
 Grab sampling
for water sample
collection
 Gas Bubbler and
Pararosaniline
Method for SOx
and NOx
 High Volume and
Gravimetric
Method for TSP
and PM10
 Noise meter for
ambient noise
level
Table ES-2: Secondary Data Gathering Matrix
Agencies Visited / Documents
Methodology
Gathered Data
checked
 Philippine Statistics Authority
 Physical, biological, socio(PSA)
economic and
Desktop Research
 City Planning and
demographic profiles of the
and Literature Review
Development Office – Manila
City of Manila and
Barangay 128
 Barangay 128
 Philippine Atmospheric,
Geophysical and Astronomical
 Climatological normal and
Services Administration
extremes
Desktop Research
(PAGASA)
 Risks and hazards
 Philippine Institute of
 Geological data and maps
Volcanology and Seismology
(PHIVOLCS)
MANILA HARBOUR CENTRE RECLAMATION Project

ES-7

PHILKAIROS, INC.

Methodology

Literature Review

Table ES-2: Secondary Data Gathering Matrix
Agencies Visited / Documents
Gathered Data
checked
 Mines and Geosciences
Bureau (MGB)
 Geotechnical Engineering
Assessment Report by
GeoLab Technical Services
(Jan 2017)
 Hydrology/Hydrogeology
 Hydrologic, Hydraulic and
 Soil Quality and
Sediment Transport Study by
Subsurface Lithology
EGS Asia Inc (May 2017).
 Project Information
 Feasibility Study for the
Project by DAZA and
Associates (2017)

Stakeholders’ Engagement / Public Participation
A public scoping for the proposed project was conducted last January 26, 2017. Present
during the activity were the LGU officials of Manila, barangay council members and
concerned stakeholders from Barangays 128 and neighboring barangays and
representatives from other concerned government agencies. Representatives of proponent,
its Consultant DAZA and Associates were also present. Below is the summary of the issues
raised during the activity. The full documentation of the public scoping is attached as annex.






Issue on degradation of the quality of the environment once operation starts
Traffic Congestion
Environmental Issues / Effects
Priority employment and skills development
Benefits from the project

Last June 6, 2017, further IEC and an SDP workship was conducted amongst the concerned
government agencies and the key stakeholders from the host barangay.
ES 2.2 EIA Study Team
The proponent of the Project has contracted the services of a third party environmental
consultant, Philkairos, Inc. in the preparation of the EPRMP. The EIA study team is
composed of specialists who have extensive experiences in the conduct of baseline
characterization and impact assessments for similar development projects. The team
composition is presented below (Table ES-3).

Name of Preparers
Jose Leonilo A. Espineli
(IPCO-088)
Maria Luisa M. Gutierrez
(IPCO-097)
Felixberto H. Roquia
(IPCO-028)
Dennis S. Tojos
Rodolfo Romarate Jr.

Table ES-3: EIS Study Team
Field of Expertise
Project Director
Project Manager
Socio - Anthropologist
Geologist
Terrestrial and Aquatic Ecology Specialist
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Name of Preparers
Ana Karmela S. Miranda
(IPCO-070)
Rexadi Roy Zamora
EGS Asia Philippines /
Environmental Assessment
Services, Ltd
EGS Asia Philippines /
Environmental Assessment
Services, Ltd
Dasa Alternative Urban Features
by Archt. Jose Danilo Silvestre
and Engr. Antonio Kaimo

Field of Expertise
Project / Research Assistant
Project / Research Assistant
Coastal Engineering,
Current and Sediment Transport Study
Wave Study

Traffic Study

ES 2.3 EIA Study Schedule
The overall schedule of activities conducted is presented as follows:
Table ES-4: EIS Preparation Schedule of Activities
Inclusive Dates
Activity Undertaken
Scoping Activities
January, 2017
Public Scoping
May, 2017
Technical Scoping with EMB CO and EIARC
June 6, 2017
Information, Education and Communication (IEC) Activity
June 6, 2017
ISDP Planning Workshop
Government Agency Consultations
March 20, 2018
- DPWH
March 20, 2018
- PRA
March 26, 2018
- NHCP-NCCA-NM
April 3, 2018
- PHIVOLCS
April 3, 2018
- BFAR
April 10, 2018
- PCG C9
April 24, 2018
- MMDA
Environmental Impact Assessment
July 10-15, 2017
Geological and Geohazard Assessment
July 10-15, 2017
Terrestrial Ecology Assessment / Infield Survey
July 10-15, 2017
Freshwater Ecology Assessment / Infield Survey
July 10-15, 2017
Marine Ecology Assessment / Infield Survey
July 10-15, 2017
Water Quality Sampling
July 10-15, 2017
Ambient Air Quality Sampling
July 10-15, 2017
Noise Level Sampling
EIS Preparation
August 2017 – September 2017 Data Analysis and EIS Preparation
ES 2.4 EIA Study Area
The Direct and Indirect Impact Areas of the proposed project in terms of biophysical and
socio-cultural impacts are summarized in Table ES-5.

Area
Classification

Table ES-5: Impact Areas of the Project
Area Coverage
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Area
Classification

Direct Impact
Areas

Indirect Impact
Areas

Area Coverage
In terms of biophysical impact:
 The 50-hectare reclamation area; and
 Surrounding seabed areas where the portion of the filling
materials will be taken.
 The 1-2 Km pheripheral area around the boundaries proposed
project which will be the receptors of air and noise impacts
during development
 Adjoining barangays Brgys. 100, 101, 105, 106 in Manila
In terms of socio-cultural impact:
 Barangay 128 as primary beneficiaries of the Social
Development Programs (SDP) and whose lifestyle would be
impacted by the project (e.g. increased traffic movement, safety
and health risks, etc);
 Residents of Barangay 128 who will most likely be affected by
the reclamation and construction activities;
 City of Manila as direct beneficiary of the revenue from the
development
In terms of biophysical impact:
 The adjacent waters and seabed of the reclamation and
dredging areas, and the source of reclamation material
 Surrounding/adjacent barangays, Barangays North Bay
Boulevard North and South in Navotas, City
In terms of socio-cultural impact:
 Adjacent communities / barangays other than the primary
beneficiaries of the SDP that will benefit at a provincial and
regional level from potential revenues and taxes of the project.
In addition there will be an increase in potential livelihood and
job market for skilled and semi-skilled labor both during
development and eventual operations.

ES 3. EIA Summary
3.1 Project Alternatives
The proposed project was based on the following criteria: facility siting, technology option,
resources and susceptibility to natural hazards. A summary of findings is presented below.
Table ES-6: Summary of Project Alternatives
This proposed project is comprised of a fifty (50) hectare reclamation
at the Manila Harbour Centre. The project from the onset is
characterized as an industrial seaport, as contrasted to the original
concept for the Manila Harbour Centre which as discussed earlier
introduced the possibility of a mixed-use development. In contrast to
Facility Siting
the situation in 1995, the current need to augment port facilities and
sites for industrial activities in proximity to and within easy access to
berthing areas for cargo vessels provides the impetus and rationale
for this directed approach toward the development of the proposed
50 hectare reclamation project.
Technology Option The proposed reclamation project would entail sourcing for fill
and Development
materials from sources such as qoffshore quarry and land based
Design
quarry for the topping materials. The project feasibility would show
MANILA HARBOUR CENTRE RECLAMATION Project
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Resources

No Project Option

that this is the most viable for the project in terms of economics and
other physical factors. With these at hand, the method to be used in
the reclamation work is by sheet piling and through cutter-suction to
be done in phases.
The primary source of the reclamation fill materials would be the at
the San Nicolas Shoal off the coast of Cavite
Without the project, the area will remain a part of the Manila Bay.
Economic activity and port movement will continue to increase with
the volume cargoes expected to rise in the bext decade. While the
government has been trying to decongest port activities by studying
possibilities of utilizing the Batangas Port and Subic Bay Port
faciities, the manila North Harbor area will remain as the central naval
economic zone. The spill over effect of business operation in the
Circumferencial Road network system will also expand the economic
activities in the area. Much of the existing area on which the
proposed reclamation will be developed is already utilized as
navigational area for ships, barges and tugboats operating and
accessing the existing 79 hectare Harbour Centre. As such, periodic
dredging of the area already occurs in the maintenance of navigable
channels.

ES 3.2 Baseline Characterization, Impacts Management and Monitoring Plan
The proposed project was assessed based on its potential impacts to both the bio-physical
and socio-cultural environment. A summary of the key findings is presented in Table ES-7.
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Table ES-7: Summary of Baseline Characterization
Environmental Aspect / Module
Baseline Characterization
The Land
Compatibility with existing land use
The project will be developed in a designated
industrial area in compliance with the city land use
plan.
Compatibility with classification as
The project site is identified as an area susceptible
ECA
to natural calamities.
Existing land tenure issue/s
The reclamation area is classified as an industrial
zone.
Visual aesthetics
Currently, the coastline of the proposed reclamation
project is heavily built-up with the presence of both
residences and industrial establishments. With the
development of the reclamation project into an
Industrial Estate, it is expected that visual aesthetics
of the area will be enhanced with a well-planned
design particularly in terms of a balanced land use.
Land value as a result of improper
Increase in solid wastes and improper management
solid waste management and other
of construction debris.
related impacts
Surface landform / geomorphology / The adjoining barangays adjacent to the project site
topography / terrain / slope
is characterized by level ground.
The changes in elevation due to reclamation may
cause a reversal of gradient of drainage structures
could worsen flooding condition.

Susceptibility to natural hazards

Soil erosion / loss of top soil /
overburden

Vegetation removal and loss of
habitat
Existence and / or loss of important
species
Abundance, frequency and
distribution of important species
Wildlife access

The hazards thay may be exeperienced in the site
are:
 Ground shaking, liquefaction, tsunamis,
ground subsidence, earthquake induced
landslides, settlement, flooding, marine
sedimentation, coastal erosion and
agradation and storm surge.
The project will not cause soil erosion or loss of
topsoil and overburden since it would occupy the
mudflats offshore. However, the reclaimed land will
promote deposition of sediments. Urbanization also
decreases the surface area of land directly exposed
to overland flow and erosion because most of the
land is covered with concrete. However,
channelization and narrowing of stream channels
could increase the velocity along the stream and
lead to streambank erosion.
No terrestrial resource will be affected
No keystone species, endangered and highly
endemic to the area organisms observed during the
sampling.
No keystone species, endangered and highly
endemic to the area organisms observed during the
sampling.
No keystone species, endangered and highly
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Environmental Aspect / Module

The Water
Drainage morphology / inducement
of flooding

Stream, lake water depth
Depletion of water resources /
competition in water use

Bathymetry

Freshwater quality

Marine water quality

Freshwater ecology

The Air
Local micro-climate

Greenhouse gas emission

Baseline Characterization
endemic to the area organisms observed during the
sampling.
The reclamation project could have negative impact
to the flooding condition in the coastal areas
adjacent to it. It would act as barrier and delay the
time for the floodwaters to reach the sea. The
floodwaters cannot flow directly out to the sea,
instead it has to flow along the channel parallel to
the side of the reclamation before it reaches the
open sea. It could only flow efficiently during low
tide, since the channel would also be filled with water
during high tide.
Since the reclamation area is located in front of the
two esteros it will promote deposition of sediments.
There will be an increase in the water demand
around the project area. The influx of workers and
their families in the residential area outside the
reclamation site will lead to an increase in the
consumption of groundwater. If the groundwater
provided by the local water concessionaire is not
sufficient, there would possibly be an increase in
groundwater wells in the area. This could lead to
over extraction of groundwater and would contribute
to ground subsidence.
The effect of dredging is to lower the elevation of the
mounds and platforms. Shallowing will also occur in
areas with sediment accumulation.
There are cases of exceedance in terms of trace
metals and coliform values. These could be
attributed to the existence of settlers along the river
waterway and the improper waste water disposal
practices of the residents.
There are cases of exceedance in some of the
stations identified. These could be attributed to the
existence of settlers along the river waterway and
the improper waste water disposal practices of the
residents.
There is no major impact of the project to the
freshwater ecology since the waters are already
impacted with the urbanization of the area. Severe
pollution and impact has been observed to the
freshwater ecology. The project is not likely to affect
the existing species.
The proposed project expansion direct contribution
to climate change is relatively small, and any climate
change impacts in the region are not likely to be
related to the project.
The proposed project expansion direct contribution
to climate change is relatively small, and any climate
change impacts in the region are not likely to be
related to the project.
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Environmental Aspect / Module
Air quality

Baseline Characterization
Dust emission from mechanical disturbance during
placement of topping material on reclamation final
surface.
Vehicle exhaust emissions from construction traffic
(delivery trucks, fill material hauling, equipment
movement)
Exhaust emission from dredge vessels

Noise level

The People
Displacement of settlers

In-migration
Cultural/Lifestyle change (especially
indigenous people if any)

Increase in ambient noise levels from the following:
 operation of equipment during construction
activities
 movement of vehicles and traffic
 generators as they are operated during
power outages
 pile driving process

The offshore portion where the proposed project will
be developed has been designated as a reclamation
area for port and industrial development based on
the existing and current land use plan of the City.
Possible influx of migrant workers.
There are no indigenous peoples groups in the
project area nor its immediate vicinity.
Priority jobs for the men and women of the direct and
indirect impact Barangays.

Physical cultural resources

Delivery of basic services /resource
competition

Public health and safety

Allowing business opportunities for other residents of
the direct and indirect impact areas.
While the project is not within any tourism area or
recognized physical cultural resources and will not
pose a direct effect on such sites, it intends to
partner with the local tourism office as well as other
tourism agencies in programs that will enhance the
municipality’s cultural resources through its Social
Development Programs. Similarly, the proponent
aims to set an example to the host communities and
encourage other stakeholders to support their
programs on environmental protection.
Concerned water, power and telecommunication
providers, health institutions and the city government
will be informed and engaged from the planning to
ensure that requirements for these requirements are
sufficient and available
Unauthorized entry of outsiders and establishments,
which might cause problems in peace and order.
Entry of migrant workers with families, which might
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Environmental Aspect / Module

Baseline Characterization
cause problems of congestion, peace and order and
security, breaches.
Possible health and safety risk in the operation of the
Project.

Generation of Local Benefits from
the project

Enhancement of employment and livelihood
opportunities.
Increased business opportunities and associated
economic activities.

Traffic congestion

Increased revenue of LGUs.
A large volume of traffic has been observed in the
vicinity of the project during the course of the study
particulalrly during rush hours.
Increase in traffic volume on thoroughfares going to
and exiting from the site.
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Table ES-8: Summary of Impacts, Mitigation of Enhancement and Residual Effect
Environmental
Potential Impact
Proposed Management and Monitoring
Residual Effects
Aspect / EIA
Plan
Module
Reclamation / Land Development : Land
Land Use,
Compatibility with existing
No management and monitoring plan to be No residual effect since the
Compatibility,
land use
proposed.
proposed project is compatible
tenure and
with the area’s current land use
Visual
Compatibility with
The structural design for the project should Residual effect projected on the
Aesthetics
classification as ECA
strictly follow other specifications set by the reclaimed land considering it
National Structural Code for Buildings
will be the first line of impact.
(NSCB) and other relevant requirements
specified in the National Building Code of
the Philippines (NBCP) considering it’s
susceptibility to natural calamities and
geologic hazards which may/occurs with or
without the proposed project.
Existing land tenure issue/s
No management and monitoring plan to be No residual effect.
proposed.
Visual aesthetics
Strict compliance to the approved
No residual effect.
engineering designs.
Solid waste
Increased generation of solid Proper housekeeping, waste minimization No residual effect
management
waste, disposal and related
and segregation, and proper machine
impacts
maintenance
will
be
employed
in
accordance with the provisions of R.A.
9003. Disposal of solid wastes shall be
coordinated with the City Solid Waste
Management Office and / or other collecting
entity and disposal shall be at authorized
disposal sites.
Geology
Changes in landform /
The effect of erosion should be monitored
No residual effect
geomorphology / topography by doing beach profiling or coastal
/ terrain / slope
topographic survey regularly preferably
during southwest and northwest monsoon
season or after a strong typhoon.
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Environmental
Aspect / EIA
Module

Potential Impact

Proposed Management and Monitoring
Plan

Residual Effects

To efficiently convey floodwaters to the sea,
it is also necessary to construct a network
of drainage canals in the coastal areas
adjacent to the reclaimed land.
The general gradient of the reclaimed land
should be towards the open sea to the
west.

Geology

Susceptibility to natural
hazards

Appropriate engineering design will be
implemented considering and addressing
projected impacts on the project and
surrounding area/s.
The structural design for the project should
strictly follow other specifications set by the
National Structural Code for Buildings
(NSCB) and other relevant requirements
specified in the National Building Code of
the Philippines (NBCP).
To mitigate the effects of liquefaction it is
necessary to properly compact the soil and
increase its density. The ground
improvement techniques include jet
grouting, vibroflotation / vibro replacement
and pre-loading with pre-fabricated drains.
A properly anchored retaining structure that
could hold in-place the reclaimed land
should be constructed to mitigate
occurrence of earthquake-induced
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Environmental
Aspect / EIA
Module

Potential Impact

Proposed Management and Monitoring
Plan
landslides. The slope of the fill should not
be overly steepened to minimize slope
failures.
Tsunami evacuation sites should be
identified and evacuation routes should be
marked and cleared off obstructions.
Community based tsunami warning and
evacuation drills and procedures should be
done for the reclaimed land and adjacent
barangays.
The soil that should be used for reclamation
should not contain high amount of silty and
clayey materials. Preferably, well-graded
sand and gravel materials should be used.
It should be mixed with stabilizing material
such as cement. Alternatively ground
improvement techniques should be
implemented.
Ground subsidence should be monitored
continuously from the start of the
reclamation, during construction of
buildings in the industrial park, and even
after all constructions are finished.
It should be incorporated in the design of
drainage canals and flood control
structures. Groundwater extraction should
be regulated to minimize the effects of
subsidence.

MANILA HARBOUR CENTRE RECLAMATION Project

ES-18

Residual Effects

PHILKAIROS, INC.

Environmental
Aspect / EIA
Module

Potential Impact

Proposed Management and Monitoring
Plan

Residual Effects

To efficiently convey floodwaters to the sea,
it is also necessary to construct a network
of drainage canals in the coastal areas
adjacent to the reclaimed land.

Geology

Soil erosion

Terrestrial
Ecology

Loss of Vegetation, important
species, hindrance to wildlife
access, disturbance to
terrestrial environment

The working areas will be installed with silt
curtain throughout the duration of the
project to mitigate marine sedimentation.
Other mitigating measures such as
prevention of oil / gas spill from marine
equipment will be guided by the Philippine
Coast Guard (PCG) rules or guidelines.
Detailed nearshore circulation study should
be conducted to determine the flushing
capacity of the streams and tides and to
determine the optimal channel width.
Proper easement along rivers should be
implemented as part of land use zoning.
Regular clean-up in waterways should be
done particularly before the onset of the
rainy season.
The project area is devoid of terrestrial
flora. No remedial measures will be
undertken. Futre locators are however are
encouraged to engage in regreening
programs or landscaping
Daily sprinkling of water in the area so that
dust will be suppressed. In consonance
with the National Greening Program of the
DENR, the company shall participate in
planting trees surrounding the area.

Reclamation / Land Development : Water
MANILA HARBOUR CENTRE RECLAMATION Project
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No residual effect considering
that appropriate compaction
and soil stability measure will
be implemented.

Noresidual effect.
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Environmental
Potential Impact
Aspect / EIA
Module
Oceanography Inducement of flooding

Impact on depth of water,
wave and current pattern

Proposed Management and Monitoring
Plan

To efficiently convey floodwaters to the sea, Nil to minimal (considering the
it is also necessary to construct a network
current state of the tributaries in
of drainage canals in the built-up coastal
the area)
areas adjacent to the reclaimed land. The
outfall of these canals is the channel
separating the reclaimed land from the
existing shoreline. The general gradient of
the reclaimed land should be towards the
open sea to the west so that the flow will
not contribute to the channel separating it
from the existing shoreline.
The design of all infrastructures (roads,
bridges, drainage canals, etc.) should
consider the expected increase in rainfall
due to climate change.
Dredging could be done to remove the
accumulated sediments and maintain the
channel depth and gradient. Proper waste
management in the project area and in the
community would significantly improve the
stream conditions.
Implementation of appropriate engineering
design, considering results of modelling in
order to minimize if not totally prevent
adverse or negative effect on circulaltion
patterns.
Regular bathymetric survey should be
conducted during dredging to limit the
vertical extent of dredging. Areas that are
prone to shallowing due to sediment
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Minimal effect considering that
the project will be designed and
implemented with modelling
resuts factored in the
reclamation and construction
methodologies.
The loss of the 50-hectare
water body will be the
irreversible impact of the
project.
Projected enhancement in
terms of improving water flow,
removal of sediment deposition,
improvement of naval traffic,
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Environmental
Aspect / EIA
Module

Potential Impact

Ground Water

Depletion of water resources
/ competition in water use

Fresh Water

Degradation of freshwater
quality

Marine Water

Degradation of marine water
quality (Contamination,
Increased Turbidity, improper
disposal of wastes, etc)

MANILA HARBOUR CENTRE RECLAMATION Project

Proposed Management and Monitoring
Plan
deposition could be dredged if it hinders
sea transportation. Areas prone to
deepening due to erosion should be
protected by erosion control measures.
This could be done in conjunction with
engineered erosion control measures.
The extraction of groundwater in the
existing industrial areas should be
monitored and regulated to avoid the
negative effects of subsidence due to over
extraction of groundwater. Regular ground
survey should be conducted to monitor
ground subsidence.
Rainwater harvesting during the rainy
season could be done to augment the
water source. The community should also
be trained on how to conduct rainwater
harvesting and on proper water
management.
The company, in coordination with the LGU
and DENR, may conduct clean up activities
along the river as part of their CSR
activities. Proper waste management in the
project area and in the community would
significantly improve the stream conditions.
 Proper disposal of solid and unwanted
dredge materials in compliance with RA
9003 and regulations implemented by
the PCG Marine Environmental
Protection Unit (MEPU) and the Manila
Bay Coordinating / Monitoring Unit
 Proper maintenance and operation of
ES-21

Residual Effects

prevention of flooding

Nil to Minimal considering
availability of water resources.

Projected enhancement in
terms of improving the water
quality of freshwater discharged
at the Bay

No residual effect since there
will be no intentional disposal /
discharges at sea, bulk of
reclamation fill will be sourced
from Manila Bay
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Environmental
Aspect / EIA
Module

Marine Ecology

Potential Impact

 Threat to the existence
and/or loss of species of
important local species and
habitat
 Threat to the abundance,
frequency and distribution
of species

Proposed Management and Monitoring
Plan
vessels to include on board sanitary
facilities, solid waste management (with
land based counterpart for disposal),
appropriate bilge water management
and measures to comply with MARPOL
and PCG MEPU protocols
 Implementation of appropriate dredging
and reclamation methodologies, use of
silt curtains and other containment
structures, conduct of spot sampling of
fill materials for both offshore and inland
fill sources to prevent contamination.
In the course of dredging and filling of the
reclamation area, the company shall ensure
that siltation will be contained within the
reclamation area. Silt curtains and armor
rocks shall be placed as an erosion
measure.
The developer and its contractors shall
conduct quarterly monitoring activities
(e.g.water testing, annual marine
assessment or as necessary, etc) observe
sound construction/reclamation procedures,
conduct regular equipment and vessel
maintenance to ensure compliance with the
DENR regulations and the Supreme Court
Mandamus on Manila Bay.
The company / proponent shall coordinate
with the DENR to support and initiate
programs that are in line with the Manila
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Environmental
Aspect / EIA
Module

Potential Impact

Proposed Management and Monitoring
Plan

Residual Effects

Bay Rehabilitation programs.
Reclamation / Land Development : Air
Greenhouse
Degradation of Air quality –
gas emission
increased CO2 emission

Air quality

Degradation of Air quality Dispersion of dust particles,
effects of emission from
equiment

GHG accounting and reporting will be
undertaken.
GHG emission reduction
program/campaign will be undertaken to
minimize or remove unnecessary CO2
emissions.
Delivery trucks of topping material should
be covered with dust suppressing material.
As applicable, controlled watering of roads
and access to the project will be
undertaken to dissipate dust dispersion.
Quarterly ambient air quality monitoring for
air pollutants (SOx and NOx).
All vehicles and equipment including
dredging vessels must be properly and
regularly maintained and standard emission
reduction devices should be maintained in
all units
Vegetation in the reclaimed area
(parks/open spaces) must be initiated as
the reclamation progresses.
Compliance to with MARPOL guidleines
and the PGCs Environmental protocols
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Environmental
Potential Impact
Aspect / EIA
Module
Noise level
Increased Noise levels

Proposed Management and Monitoring
Plan
Reclamation activities will well-planned,
undertaken in stages in sectional areas to
somehow limit noise in a
smaller/manageable area.
As much as possible and practical, vehicle
and equipment traffic to and from the
project area will be done during regular
working hours. This includes activities that
will cause excessive noise as pile driving.
Machines and equipment will be operated
at low speed and or power whenever
practical and switched off when not in use.
Equipment and machines that are found to
generate excessive noise compared to
industry standards will be removed from
site and replaced.
All equipment and vehicles will be properly
serviced, properly and regularly maintained
and fitted with appropriate mufflers.
Optimum traffic routes will be adopted to
shorten time of exposure to noise.
Noise level monitoring will be done as
frequently practicable to be able to
determine increased and excessive noise
levels. In these instances, cause will be
determined and remedial measures
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Nil – temporary and short-term
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Environmental
Aspect / EIA
Module

Potential Impact

Proposed Management and Monitoring
Plan

Residual Effects

immediately applied. Applicability and/or
changes in monitoring stations will be also
be regularly evaluated.
Reclamation / Land Development : People
SocioDisplacement of settlers
economic

In-migration

Socioeconomic

Cultural/Lifestyle change
(especially indigenous people
if any)

Physical cultural resources

MANILA HARBOUR CENTRE RECLAMATION Project

The local government will be directly
responsible for the removal of illegal
settlers should there be any. The census of
the area relative to the existence of such is
currently being determined / validated.
It is recommended that a validation of the
census on households in the vicinity of the
of the project site particularly along the
coastline be conducted. This will be done
and spearheaded by the LGU considering
that a buffer area is required to be
maintained and resettlement in this area is
not allowed by law.

Not relevant – there will be no
households
that
will
be
displaced

Nil to Insignificant

Coordination with the Barangay LGU
Tanods
to ensure
authorized
establishments and control of unauthorized
entry of outsiders.
Generation of employment as service
Nil
providers such as putting-up food stalls,
variety stores and other services.
Skills training to upgrade local skills of
residents that can be hired.
The company will put up a Community
Relations Unit that will facilitate the
community extension program of the
company to the community. This office will
ES-25
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Environmental
Aspect / EIA
Module

Potential Impact

Resource competition Delivery of basic services

Threat to public health and
safety

Proposed Management and Monitoring
Plan
be responsible in seeing that no major
detrimental alterations in any cultural
values and practices will occur in the area.
Delivery of these services will be regularly
coordinated with these agencies to ensure
orderly implementation of project
development details. Delivery of basic
services will also be monitored and in
coordination with concerned agencies. As
necessary, partnership with health
institutions, the barangay and related
agencies will be forged.
The proponent will establish an in-house
security group to secure the area.
Proper security protocols will be
established to ensure safety and security of
the project area/estate and its support
facilities.
Coordination/Partnership with the LGU’s,
Barangay Security units, the local PNP and
the PCG Regional Office will be established
to strengthen security nets within the area
and corresponding security and safety
protocols will be established.
Coordination/Partnership with the municipal
and barangay Health units, other health
institutions, the CDRR units will also be
established to address Emergency
response procedures.
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Environmental
Aspect / EIA
Module

Socioeconomic

Potential Impact

Generation of Local Benefits
from the project

Proposed Management and Monitoring
Plan

Standard Safety protocols will be
implemented on site as required by the
DOLE. A Safety Officer will be engaged to
oversee compliance and implementation of
such policies. Similarly, medical personnel,
an on-site clinic, or similar measure will be
adopted to make sure that immediate
medical emergencies are addressed.
Prioritization will be given to qualified local
manpower from the host barangyas,
neighboring barangays, the municipality
and neighboring towns.

Residual Effects

Positive effects in terms of
employment, livelihood

Through the proponents SDP and
Corporate Social Responsibility Programs,
alternative programs will be implemented in
line with the Barangay’s Social
Development Program in accordance with
the Barangays’ IRA.

Socioeconomic

Traffic congestion

MANILA HARBOUR CENTRE RECLAMATION Project

The LGU of Minglanilla will directly benefit
from the project, being a Partner in the
project’s development. It will earn from the
shares from the sale and operation of the
estate. Similarly, there will be additional
earning from tax revenues from locators
and other developers that will eventually be
established in the estate development.
A Traffic Management Scheme will be
established and implemented on site all
times. These will be implemented In
ES-27

No residual effects –
appropriate traffic management
plan will be implemented
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Environmental
Aspect / EIA
Module

Potential Impact

Proposed Management and Monitoring
Plan
coordination with the City Traffic Bureau,
the local PNP and the Barangay
Traffic/Safety Units.
As deemed necessary, coordination with
the municipal engineering office and/or the
local DPWH office will be made in cases of
road infrastructure development on access
roads to the project site.
 Provide adequately designed
ingress and egress for vehicles at
project site.
 Provision of parking area.
 Assign guards to direct traffic.
 Proper scheduling of material
transport (deliveries) and movement
of equipment and vehicles, in and
out of the project area, to prevent
traffic congestion particularly during
rush or heavy traffic hours.
 Coordinate with the Barangay
Traffic and Security Unit for traffic
management outside or within the
immediate vicinity of the project
area requirement/assistance as
necessary.
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1. PROJECT DESCRIPTION
Project Fact Sheet
Project Proponent

Office Address

City of Manila and R-II Builders Incorporated
(by virtue of a Joint Venture Agreement with the City of Manila)
Office of the Mayor
Manila City Hall
Arroceros St., Intramuros Manila
R-II Builders Incorporated
136 Malakas Street, Diliman, Quezon City
City of Manila
Hon. Joseph E. Estrada
City Mayor

Authorized
Representative /
Contact Person

Authorized
Representative
for EIS application

Project Name
Project Location
Project Type

Project Components

Project Size
Project Duration
Manpower

R-II Builders Incorporated
Engr. Victor S. Songco
President
Telefax Number: (02) 925-3301
Email Address: victorsongco412@yahoo.com
by: Engr. Benigno B. Sangalang
VP, Operations
Telefax Number: (02) 925-3301
Mobile Number : 0977.8353610
Email Address: bbs10191965@gmail.com
Mr. Joel A. Espineli
President
Philkairos, Inc.
JE Business Center,
Pinesville Road corner Ortigas Avenue Extension
Taytay, Rizal 1920
Telephone Number: (02) 706-4008 / (02) 727-9005
Email Address: admin@philkairos.com
Proposed Manila Harbour Centre Reclamation Project
Offshore - Barangay 128, Tondo, City of Manila
Reclamation Project
 Industrial Lots (to include the Port lot intended for the Berthing
Area / Port Area)
 Road Network including Right-of-Way through Magallanes
and Legaspi Streets of Harbour Centre Port Terminal Facility
 Water Distribution System
 Drainage System
 Sewage Collection System
 Centralized Sewage Treatment Facility
 Power Distribution System
 Telecommunication System
 Administration Office
50 hectares
Estimated at 2 years
Approximately 300-400 workers
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Requirements
Project Cost
ECC Application

Php 6,955,840,000.00
New

Project Background
In 1995, RII Builders had undertaken the planning, reclamation and development of the 79
hectare Manila Harbour Centre Port and Terminal beside the proposed project. The
adjacent Manila Harbour Centre Port and Terminal was a joint development project by the
National Housing Authority (NHA) as principal proponent. R-II Builders, Inc. was the project
developer. After full development of the area, lots were sold to locators and the project
operates as a Port Terminal managed by Harbour Centre Port Terminal, Inc. The Port
Terminal facility is covered by ECC No. 0002-029-215 which was later amended by ECCNCR-0002-029-215 which was issued in June 21, 2012.
Currently, the 79 hectare Manila Harbour Centre Port and Terminal hosts a variety of
industrial locators, including those whose operations are geared around the port logistics of
material and products such as Cement, Flour, Construction Material, Coal and other related
items. Aside from storage facilities such as warehouses and silos, open stockpiling of
materials and break-bulk operations also characterize its current industrial profile.
This new development is located along the R-10 Road alignment within the City of Manila,
but nearby to the border of the City of Navotas, and the mouth of the Navotas River. It is
located due West from the Smokey Mountain community, which RIl Builders Inc., also
rehabilitated, providing walk-up housing for the residents of Smokey Mountain, which had
served as a dumpsite for solid waste. RIl Builders Inc. was tasked with the overall
rehabilitation of Smokey Mountain, in exchange for the rights to undertake the reclamation
and development of the existing 79-hectare Harbour Centre Port Terminal Project.
The development has transitioned into a primarily Industrial operation oriented towards the
primary port located along its northern flank.
The proposed 50-hectare reclamation project is within the highly industrialized port center. It
will secure the use of the right-of-way through Legazpi and Magallanes Streets the 79
hectare Harbour Centre Port Terminal Facility which hosts a variety of industrial locators,
including those whose operations are geared around the port logistics of material and
products such as Cement, Flour, Petroleum, Construction Material, Coal and other related
items. Aside from storage facilities such as warehouses and silos, open stockpiling of
materials and break-bulk operations also characterize its current industrial profile.
The project from the onset is characterized as an industrial seaport, as contrasted to the
original concept for the Manila Harbour Centre which as discussed earlier introduced the
possibility of a mixed-use development. In contrast to the situation in 1995, the current need
to augment port facilities and sites for industrial activities in proximity to and within easy
access to berthing areas for cargo vessels provides the impetus and rationale for this
directed approach toward the development of the proposed 50 hectare reclamation project.
RIl Builders Inc. as proponent developer has also embarked on a collaboration with the City
of Manila (principal proponent), executing a Memorandum of Agreement to provide the City
with a significant share in the land to be developed. This collaboration entails no cost to the
City of Manila, providing it with an opportunity to improve the overall level of urban
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development, augmenting both port and industrial land assets, while actualizing the
developmental goals of the city as embodied in its current Comprehensive Land Use and
Zoning Plan. The proposed project will also benefit the citizens of the City of Manila,
especially those residing in proximity to Manila Harbour Centre by providing more
opportunities for direct employment within the port and industrial areas, and indirect
economic benefits via livelihood opportunities. A more detailed analysis of these economic
benefits will be covered in the main body of this Feasibility Study Report.
The proposed 50 hectare development is planned along a rectangular configuration
approximately 878 meters long by 540 meters wide. The longitudinal axis of the proposed
reclamation is aligned approximately East-West continuing the orientation established by the
original 79 hectare Manila Harbour Centre development. The northern flank of the proposed
reclamation is bordered by a port/berthing facility which extends the existing Manila Harbour
Centre port by an additional 878.25 meters. The width of the proposed port is maintained at
30 meters, continuing the alignment of the existing port of the original 79 hectare Manila
Harbour Centre. The new port and berthing area is intended to add berths for up to five
additional cargo vessels depending on their class, as the newer generation Panamax and
Post-Panamax have overall lengths over 200 meters. In addition, the navigable channels
leading to the port, as well as the berthing area along the port quay are proposed to be
dredged to up to 14 meters draft to allow access to these larger cargo vessels. The
containment and quay wall structure is also designed to meet the structural loading and
impact resistance needed for the required fendering systems, without which the proper and
safe docking of the new generation of larger cargo vessels would not be possible. The
western and southern borders of the development will likewise be constituted utilizing the
same proposed structural containment structure comprised of both steel sheet and pipe
piling.
1.1 Project Location and Area
The proposed Manila Harbour Centre Reclamation Project is located immediately westward
of and adjacent to the existing 79 hectare Harbour Centre Port Terminal Facility. The project
is conceptualized to comprise the reclaiming of a 50 hectare area in Manila bay. The site of
the proposed reclamation is bounded by the geographical coordinates as listed in Table 1.1
In terms of accessibility, the 50-hectare reclamation area can be reached through R-10
(Radial Road 10) via Magallanes Street (ingress) and Legazpi Street (egress). It is within a
predominantly commercial-industrial zone in accordance with the current land use plan of
the City of Manila. Figure 1.1a and 1.1b shows the general location of the project area and
its specific location of the project on NAMRIA and Google earth map. Fig. 1.1c presents the
Plan of the Project with its coordinates while Fig. 1.1d show the project overlain on contour
plan. Direct access to the project will be through the right-of-way that will be secured from
the existing Harbour Centre Port Terminal. This will be the only shared facility with the
existing Port facility.
Table 1.1: Boundary Point Coordinates of the Project Site
POINT
LATITUDE
LONGITUDE
1
14°38'03.20"N
120°56'28.23"E
2
14°38'02.94"N
120°55'58.89"E
3
14°37'45.37"N
120°55'59.05"E
MANILA HARBOUR CENTRE Reclamation Project
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POINT
4
5
6

LATITUDE
14°37'45.64"N
14°37'55.09"N
14°37'55.15"N

LONGITUDE
120°56'28.67"E
120°56'28.58"E
120°56'34.58"E

Accessibility and Vicinity of the Project Area
Major thoroughfares leading to the project are shown in Figure 1.2a. The primary road
access to the project area begins at its connection to the main road artery of the existing
Harbour Centre and extends westward, approximately 878 meters (2880 feet). Figure 1.2b
on the other hand shows the naval access to and from the source of reclamation fill (San.
Also shown in the next Figure 1.2c are key landmarks near the proposed project.
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Figure 1.1a Location of the Proposed Project (on Google Earth Map)
MANILA HARBOUR CENTRE Reclamation Project
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LEGASPI ST.

Figure 1.2a Major Roads leading to the Project

MANILA HARBOUR CENTRE Reclamation Project

Page | 1-6

PHILKAIROS, INC.

Figure 1.2b Naval route/access from fill source to the project
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Figure 1.2c Significant landmarks in the vicinity of the project area

1.1.1

Direct and Indirect Impact Areas

In accordance with Annex 2-2 of the Revised Procedural Manual (RPM), Sec 3.a, the Direct
Impact Area (DIA) is defined as “the area where ALL project facilities are proposed to be
constructed/situated and where all operations are proposed to be undertaken.” Indirect
impact areas, on the other hand, are areas located immediately outside the coverage of the
project facilities and operations and activities. Table 1.2 initially delineates the impact areas
of the project. These will be more technically defined once the EIA study is done. The
project impact area map is presented as Figure 1.3a through Figure 1.3b.
Table 1.2: Impact Areas of the Project
Area Coverage

Area
Classification

In terms of biophysical impact:




Direct Impact
Areas

The 50-hectare reclamation area;
The adjacent 75 has existing port facility
Surrounding seabed areas where the portion of the filling
materials will be taken.
 The 1-2 Km peripheral area around the boundaries proposed
project which will be the receptors of air and noise impacts
during development
 Adjoining barangays Brgys. 100, 101, 105, 106 in Manila
In terms of socio-cultural impact:


Barangay

MANILA HARBOUR CENTRE Reclamation Project
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Area
Classification

Area Coverage

Development Programs (SDP) and whose lifestyle would be
impacted by the project (e.g. increased traffic movement, safety
and health risks, etc.);
 Residents of Barangay 128 who will most likely be affected by
the reclamation and construction activities;
 City of Manila as direct beneficiary of the revenue from the
development
In terms of biophysical impact:


Indirect Impact
Areas

The adjacent waters and seabed of the reclamation and
dredging areas, and the source of reclamation material
 Surrounding/adjacent barangays, Barangays North Bay
Boulevard North and South in Navotas, City
In terms of socio-cultural impact:


Adjacent communities / barangays other than the primary
beneficiaries of the SDP that will benefit at a provincial and
regional level from potential revenues and taxes of the project.
In addition there will be an increase in potential livelihood and
job market for skilled and semi-skilled labor both during
development and eventual operations.

1.2 Project Rationale
The rapid expansion of the Philippine economy in recent years, coupled with enhanced
growth in various sectors, such as the construction industry has resulted in increased port
activity and a strong demand for port-oriented facilities. Unfortunately, port infrastructure,
especially in the Port of Manila has not been able to keep pace with the increased volume of
logistics traffic. Hence, congestion is a considerable and critical issue currently impacting all
of the port operations in Manila. In addition, a shortage of industrial land adjacent to and
integrated with existing port facilities is in short supply. Other inefficiencies relating both to
congested landside transportation networks as well as various factors and issues in portoriented operations has resulted in oftentimes markedly severe problems in the movement
of produce and materials into the ports and from the ports to their ultimate destinations.
This proposed project is comprised of a fifty (50) hectare reclamation at the Manila Harbour
Centre. The project from the onset is characterized as an industrial seaport, as contrasted to
the original concept for the Manila Harbour Centre which as discussed earlier introduced the
possibility of a mixed-use development. In contrast to the situation in 1995, the current need
to augment port facilities and sites for industrial activities in proximity to and within easy
access to berthing areas for cargo vessels provides the impetus and rationale for this
directed approach toward the development of the proposed 50 hectare reclamation project.
The proposed project aims to establish a large contiguous area to contain large scale
industrial development without having to face the problems on land consolidation, high land
value, and right of way acquisition.

MANILA HARBOUR CENTRE Reclamation Project
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1.2.1 Optimization of Economic Benefit of On-going and Pipelined Projects
With the project, the expected economic benefits of the on-going and pipelined projects in
the adjacent area will be optimized. These include the industrial development in the North
Harbor district and the continuing efforts to decongest the Port terminal area by providing
additional berthing capacity and operational space for locators.
Background on the Partnership of the LGU of Manila and R-II Builders Incorporated
RIl Builders Inc. as primary project developer has also embarked on a collaboration with the
City of Manila, executing a Memorandum of Agreement to provide the City with a significant
share in the land to be developed. This collaboration entails no cost to the City of Manila,
providing it with an opportunity to improve the overall level of urban development,
augmenting both port and industrial land assets, while actualizing the developmental goals
of the city as embodied in its current Comprehensive Land Use and Zoning Plan. The
proposed project will also benefit the citizens of the City of Manila, especially those residing
in proximity to Manila Harbour Centre by providing more opportunities for direct employment
within the port and industrial areas, and indirect economic benefits via livelihood
opportunities.
The project will be a joint venture project between private and government where the private
partner provides the investment to develop the area and government will allow the
conversion of the foreshore public land of Manila to Alienable and Disposable (A & D) for
business/commercial/industrial use. The corresponding Joint Venture Agreement for the
development of this project is presented and attached as Annex.

1.2.2 Project Benefits
The outlook for the Philippine economy is generally positive for the coming years. The
Philippine economy output as measured by its Gross Domestic Product (GDP) increased by
6.8% in 2016 (Asian Development Bank Development Outlook, 2017). Fuelled by increased
private investment and consumption, the GDP continued to expand by 6.9% in the first
quarter of 2017 (The Philippine Star, May 15, 2017). The Philippine's GDP growth rate is
projected at 6.8% by end of 2017 and will possibly taper to 6.6% in 2018 and 6.5% by 2020
(Phil. National Statistical Coordination Board, 2017). In terms of the different sectors of the
economy, the construction industry is projected to expand by 23% in 2017 (NEDA, January
2017), agriculture grains (palay and corn) production from negative 8.4% and negative 9.9%,
respectively, to positive 8.3% and 12.4%, respectively (Phil. National Statistical Coordination
Board, 2017). Alternative Fuel (biodiesel and bio-ethanol) production is expected to increase
to 10% by 2020. These are the primary sectors to which the current cargoes that are loaded
and unloaded at the existing HCPTI port belong. It is foreseen that the expected positive
growth in these sectors will correspondingly enhance the future cargo and vessel traffic at
the port and consequently the demand for the utilization of both the existing and proposed
port facilities.
With an increasingly expanding economy that is fueled by consumption and private
investment, there should be expectation that the AAGR of 4.8% on the projected cargo
volume for the next 30 years should be higher and projection of cargo volume of this study is
considered conservative. An advantage of a conservative approach is that in the future,
MANILA HARBOUR CENTRE Reclamation Project
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there would be no excess supply of space at the port. The disadvantage is that the port
design would not be able to cater to excess demand which is happening right now.
Nevertheless, because the project is a reclamation project, future plans for reclamation and
expansion of the port are warranted if the Philippine economy will continue to post
continuing GDP growth rates in the vicinity of 6% to 7% or higher in the future.
Provide Employment. The project will hire approximately 300 to 400 construction and nonconstruction workers during the initial reclamation and site development and construction
phase for a period of approximately 2 years. In addition, once locators develop actual
industrial facilities and commence operations, additional construction and non-construction
workers will be employed.
It is projected that during its operation of the Port Reclamation Project, its Administration
Office will hire 20 full time workers to oversee the marketing, and maintenance of the
industrial estate.
Trigger Business Activities. With construction going-on, the 300-400 workers will need food
and other basic service amenities. This is expected to trigger activities on food stalls,
housing, transport and trading, cell phone load selling, among others.
Establishment and upgrading of support infrastructure facilities. With opening of the project,
off-site infrastructure will be upgraded to meet the requirement of the project. These include
access roads, port, water, power, telecommunication, drainage, among others.
1.3 Project Alternatives
The Manila Harbour Centre Reclamation Project will be projected as a modern industrial
estate equipped with the latest “state of the art facilities” that could easily be compatible with
locator’s image of modernity, productivity, and quality. It will also be projected as a
progressive Port Facility with excellent access to world market place brought about by
advance communication amenities and well connected international seaport and airport
facilities.
1.3.1 Development Concept
Siting
The Manila Port Harbour area will continue to be: a) the second largest commercial and
industrial hub in Metro Manila; b) an excellent education, health, and manpower
development center c) a primary exporter of “high-value” products.
Like all other regions in the country, development efforts are directed to uplift the socioeconomic well-being of its populace.
Some of the development objectives for the area are:
 To reduce the number of families falling below the poverty line;
 To generate more employment in the industry and service sector;
 To increase the region’s foreign exchange earnings from exports and tourism;
 To protect and rehabilitate the region’s environment for sustainable development;
 To enhance greater access to resources, opportunities, facilities and services, and;
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 To promote enclave development to balance growth with equity.
The proposed reclamation project includes but is not limited to the reclamation of
approximately fifty (50) hectares of land to be developed into a port and industrial zone to
house such land uses as a Port, Stockpiling areas for construction materials (steel, lumber,
etc.), specialized industrial equipment/components, cement silos, coal, clinker, and other
similar materials, warehouses, break-bulk operations, as well as flour, rice, grains and other
food products. In addition, modern port and berthing facilities will provide improved berthing
and docking facilities for the larger generation of shipping vessels, e.g. Panamax/PostPanamax.
The major considerations in the initial determination of the facility siting are:
 Depth of Water
 Proximity of Source of Reclamation Fill Materials
 Damage or disturbance of the marine ecology
 Economic viability
For the final site selection, the other environmental considerations are:
 Possible erosion/sedimentation and accretion
 Effect on water circulation pattern
Technology Selection/Operation Processes and Design Availability of Resources
Further, the following factors were taken into consideration in the design criteria and
planning and construction methodologies:
• Long Waiting Time and Port Congestion
Frequent delays and long waiting time incurs costs and "suffering'' to the clientelelocators. Port congestion is the root cause of the long waiting time. Port congestion is
a result of many factors which are primarily technical and administrative.
• Berthing and Docking Areas
Technical issues, e.g., berthing draft, fender systems, hydrographic survey of the
berths and surrounding waters, contribute to the concerns of the consignees
because there is a need to match the vessel characteristics with the berth and
docking area design capacity.
• Stockpiling Area
Physical and management aspects are included in the issues raised by the clientele
on this concern. Specifically, these include: limited stockpiling area particularly for
bulk and break bulk, no covered warehouse (quality concerns) and lack of available
warehouse at key side, and on the management aspect, quantity restrictions on the
pier side/ shipside operations.
• Cargo Handling and Cargo Safety
Technical and manpower competencies issues were raised by the clientele on this
aspect. Specifically, these include competencies in cargo handling and lack of
breakwater at anchorage which raises safety concerns for consignee's cargo.
• Infrastructure Support
This includes limited road access and road capacities.
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• Administrative Concerns
Issues are on management control and coordination, e.g., lack of having a point
person to address vessel and port facility concerns leading to reactive decisionmaking and the lack of effective logistics management.
• Occupational Health and Safety
Issues are mostly concerned with lack of facilities for resting area of
stevedores/baggers, truck drivers, common restroom, client office, strong
connectivity of signal.
• Environmental Factors such as sea level rise, flood history, wave and circulation
patterns, sedimentation, etc.
Availability of Resources
Source of Fill Materials
Fill materials will be secured from the San Nicolas Shoal in Cavite. Studies have
been undertaken to test the suitability of dredged materials in the seabed on the
shoal for reclamation purposes.
In the PRA Corporate report of 2012, it was discussed that the agency has been
issued the necessary documentation to develop the area as source of marine sand
for reclamation purposes. Issued by the DENR last August of 2008, the Government
Seabed Quarry Permit allowed PRA to develop, extract, and dispose marine sand as
part of its quarrying operations in the 10,000 hectare San Nicholas Shoal marine
borrow area. The identified area shall be the source of suitable filling materials for
PRA approved reclamation projects in Manila Bay. PRA, with Mines and
Geosciences Bureau, conducted a Geo-Scientific survey of San Nicholas Shoal. The
survey’s final report, which was submitted in August of 2011, identified prospective
additional quarry areas with suitable filling materials. The developer/proponent will
secure the necessary permits to quarry the needed fill material for the project.
Further, the proximity of the source to the project is a major consideration in its
choice.
For the topping material, inland sources will be tapped for appropriate fill by
purchasing fill materials from quarries in the Rizal and/or other quarries in the
northern provinces (Bulacan/Pampanga).
Water
The water requirements of the proposed development will be supplied by the existing
water utility franchise which is the Maynilad, West Sector Concessionaire.
The system will be designed in such a manner that water supply is assured even
during times of low pressure at the MWSS tapping point. Appropriately sized
underground reservoir is provided to draw and store water from the MWSS main line
when there is sufficient pressure head and at night when demand is minimum. From
the underground reservoir, water is pumped to an elevated reservoir which will
supply the demand of the area during peak flow and average flow.
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Power
The power requirement of the Reclamation area will be supplied by MERALCO from
their nearest existing 115 KV primary transformer sub-station through an overhead
115 KV transmission line and a secondary sub-station (20/34.50KV) within the
reclamation area. From the secondary sub-station, overhead lines will distribute
230/115 volt, single or three phases, 3-wire, 60 hertz power to the end users through
pole mounted step down distribution transformer.
The overall capacity provisions for the 34.5 kV circuits extension to the proposed
reclamation site is based on projected electrical loads and power requirements
estimated from gross land areas of the six (6) component lots.
The number of 34.5 kV circuits is provided, at 20 mVA per circuit on 80% loading,
based on estimated electrical loads from the allocated lot areas, which may vary
depending on final development and use. These initial assumptions are generally on
the conservative side, with development profiles and building densities on the higher
parameters. In actuality, there is a significant possibility that much of the land would
be used for shipping container storage and handling, stockpiling of steel and other
construction materials, and break-bulk cargo handling and processing activities
which would actually reduce the actual building and floor area ratios (FAR). At this
stage, for purposes of preparing preliminary engineering design schematics and
development cost projections, the foregoing assumptions are deemed within
conservative ranges. If, however, through the course of the project, final locators
require higher power distribution capacity, the necessary modifications can be
applied by the locators with proper coordination and application to MERALCO.
1.3.2 Proposed Land Use
Based on the Master Plan shown on Figure 1.4, around 82.46% of the reclaimed land will
be alloted as saleable lots and the remaining 17.54% will be allocated for road network. The
project area is also within the Industrial Zone.
Sharing on the land area and proceeds from sale are detailed below:
Land Classification (in ha.)
Ownership

Area
(in Ha.)

Share
(%)

Non-Saleable / Open Space
(8.77% of total area)

Saleable / Revenue Generating
Area (% of total Area )

R-II Builders

35.23

70.46

0.00

35.43

City of Manila

14.77

29.54

8.77

6.00

Total

50.00

100.00

8.77

41.23

The intended market for the lots are larger locators with a need for the sizes of land parcels
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allocated. These can include, but are not limited to companies that deal in the following:
• Containerized port operators;
• General construction material importers, e.g. structural steel, lumber, etc.;
• Specialized large scale industrial component importers:
• Cement importers;
• Break-bulk operators;
• Agriculture-related products
The port component of the development is intended for sale to a qualified port operator.
For larger locators, some utilities and systems may need special considerations or
capacities depending on the nature of their industry. Such will be the responsibility of the
locator to develop, according to their specific and specialized requirements.
Further, locators shall be subjected to a Deed of Restrictions (DOR), which has yet to be
finalized. Some of the major conditions of the DOR as listed below:
A. Occupancy and Usage Restrictions
1. Occupancy Usage
All structures and buildings to be constructed by the Locator within his private
area or premises are to be used solely and exclusively for INDUSTRIAL
OCCUPANCY as classified by the Housing & Land Use Regulatory Board
(HLURB) or any, appropriate regulatory Government agency. The Locator
shall obtain a Location Clearance from such agency prior to actual
development of the Lot and forward a copy of the same to the DEVELOPER,
Association, or Property Manager who shall in turn issue the mandatory
Development Permit to enable the Locator to start site development of his
Lot.
2.

Lot Restrictions
No Locator shall use and warrants not to use his premises for residential and
group dwelling occupancy nor provide for multiple dwelling units including
boarding and lodging houses, row houses, apartment buildings or similar
natures within his private area or premises. Each Locator warrants that the
premises shall not be used for any illegal or immoral trade or activity.

B. Compliance with Government Rules and Regulations
1. The Locator shall conform with the laws and regulations of the Government of the
Philippines and relevant authorities in case such laws and regulations are stricter
than the terms and conditions under this Deed.
2. Even in the absence of any stipulation under this Deed, the Locator shall observe
all existing laws and regulations of the Government of the Philippines and the
relevant authorities.
3. Upon turnover of the property by the Developer to the Locator, the latter shall be
responsible for securing all permits and licenses required by the Government of the
Philippines and relevant authorities including Environmental Compliance Certificate
for their facility from the Department of Environment and Natural Resources among
others.
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C. Allocation of maintenance costs and property taxes
1. The costs of maintaining the common areas and facilities and all real property
taxes attributable to the common areas shall be allocated pro-rata among all the Lost
Owners within the subject property. Each lot shall bear its pro-rata share of all such
costs and real property taxes.
1.3.3 Without Project Scenario
Without the project, the area will remain a part of the Manila Bay. Economic activity and port
movement will continue to increase with the volume cargoes expected to rise in the next
decade. While the government has been trying to decongest port activities by studying
possibilities of utilizing the Batangas Port and Subic Bay Port facilities, the manila North
Harbor area will remain as the central naval economic zone. The spillover effect of business
operation in the Circumferential Road network system will also expand the economic
activities in the area. Much of the existing area on which the proposed reclamation will be
developed is already utilized as navigational area for ships, barges and tugboats operating
and accessing the existing 79 hectare Harbour Centre. As such, periodic dredging of the
area already occurs in the maintenance of navigable channels.

1.4 Project Components


Industrial Lots - There are only five major lot parcels and one minor lot (appended to
an existing parcel of the Manila Harbour Centre) – please refer to Figure 1.4. The
major lot parcels are approximately 6.97 hectares each for the two immediately
adjacent to the port/berthing area (Lots 1 & 2), while the three other lots on the
southern flank are 8.73 hectares each (for Lots 3 & 5), and 6.00 hectares for Lot 4
which also corresponds to the share of the City of Manila.



Road Network (Figure 1.5a) – The road network within the proposed 50 hectare
development is comprised by a standard 28 meter wide Road Right-of-Way, inclusive
of carriageways, medians and pedestrian sidewalks. Road sections are presented in
Figure 1.5b. The central spine road running longitudinally from East to West
providing access to Lots 1 & 2 to the North, and Lots 3, 4 & 5 to the South is aligned
as a continuation of the primary 50 meter wide Right-of-Way of the existing Manila
Harbour Centre. The other roads run along the periphery of the site along the
waterfront areas to the West and South. A small triangular site (Lot 6) is only 1.16
hectares in area and forms the closing section of the existing Harbour Centre Port
and Terminal site.
The proposed Road Vehicular Movement Network for the fifty-hectare reclamation
will adopt the same pattern of the existing network at the seventy-nine (79) hectare
Harbour Centre Port Development to which it will connect. Civil and Site Engineering
for the new 50-hectare Harbour Centre Reclamation project will also incorporate a
properly integrated Storm Drainage System Network. The Civil and Site Engineering
design of the new proposed development will maintain the same specifications as the
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earlier development, providing concrete pavement for the main carriage ways, with
the right-of-way (ROW) designs likewise patterned after the existing HCPTI
development.
The primary road access to the project area begins at its connection to the main road
artery of the existing Harbour Centre and extends westward, approximately 878
meters (2880 feet). The proposed road network configuration is also based on the
consideration that the project proponent, RII Builders Inc., intends to develop and sell
the properties to a few large locators rather than several small ones.
Flexible pavement will be used for the project since the site is a reclaimed area
where differential settlement maybe severe even after soil stabilization measures
have been instituted. It is also the type of pavement most suited for stage
construction as it is easy to upgrade and reconstruct due to damages/distress to the
pavement that may occur later, unlike that of rigid pavements.


Drainage System – The magnitude of rainfall and the subsequent run-off will
determine the size of the system and the proposed land use will dictate the type of
drainage development for the area (refer to Figure 1.6 for the Drainage Plan).
The drainage system for the project is proposed to be separate from the sanitary
sewerage system. It will principally consist of networks of pipe lines and/or covered
canals and inlets, manholes and other appurtenances. These are generally sited
along the roadside and under the sidewalks so that the road profiles and sewer line
gradients are harmoniously correlated for optimum design and ease of construction.
Drainage outfalls will be along the containment wall face. The drainage outfall crown
elevation shall not be lower than 0.75M above MLLW.
The design criteria for the Storm Drainage as described in the table below:



Water Supply System – The water requirements of the proposed development will be
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supplied by the existing water utility franchise which is the Maynilad, West Sector
Concessionaire.
The system will be designed in such a manner that water supply is assured even
during times of low pressure at the MWSS tapping point. Appropriately sized
underground reservoir is provided to draw and store water from the MWSS main line
when there is sufficient pressure head and at night when demand is minimum. From
the underground reservoir, water is pumped to an elevated reservoir which will
supply the demand of the area during peak flow and average flow.
The design of transmission mains (see Figure 1.7) shall be correlated with projected
supplies from the source facilities and storage. Transmissions designed to supply the
first phase demands must be checked with the demands of subsequent and final
stages of construction and development to ensure that they are of adequate sizes
and capacities.
The proper design of distribution mains shall be undertaken to ensure that the
minimum specified pressures can be maintained. Peak hour flows shall be used in
determining the size, capacities and specifications of the distribution mains.
The system shall be designed to maintain normal operating pressures of not less
than 14 m meters (20 psi). This minimum pressure shall be maintained at peak hour
condition. In general, the system should be designed so that the maximum static
pressure does not exceed 70 meters (100 psi).
Fire Flow Requirements - The system must be capable of simultaneously delivering
22 liters per second (350 gallons per minute) at 14m (20 psi) pressure from any of
two adjacent fire hydrants.


Sewage Collection System – Two schemes are being considered for the project: to
have its own integrated sewage disposal system with a sewage treatment plant and
second, the sewage collection system can be connected to the existing / on-going
system of the Manila Water.
Initially, the system consists of a network of PVC pipes and manholes which are sited
within the road right-of-way along a south-west orientation where future locators will
be tapped to the centralized sewage treatment facility (refer to location of the STF in
Figure 1.8). It mjst be noted however that all locators will be required to put up their
individual Sewage Treatment Facility where their sewage and waste water will first
be treated before it is conveyed to the centralized STF.
In the indicative design of the sewerage system, the following criteria are used:
-

Sewage flow shall be equal to 90% of the water consumption;
The peaking factor (pf) will be calculated using the formula
pf = 14 .
4+P
where : pf is not less than 1.5 and p is the population in thousands
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-



Infiltration will account for 10% of the sewage flow
The minimum sewer pipe is 250mm dia.
The minimum water velocity in the sewer line at minimum flow is 0.6
m/sec
The maximum water velocity iat peak flow is 3.0 m/sec
Manholes will be placed every change in pipe size slopes and direction
The maximum spacing between manholes service sewer lines with
diameter less than 300mm is 75M for sewer pipes bigger than the 450
mm diameter. The maximum spacing is 150M.
Sewer pipes will be sized to flow half-full during peak hours
Sewer line minimum pipe cover shall be 1M

Power and Telecommunication System – Normal electrical power for the Harbour
Centre Reclamation Project will be supplied by MERALCO through extensions of the
existing 34.5 kV overhead power distribution system. The new distribution system
(Figure 1.9), comprised of both electrical posts and overhead power lines, will be
coursed through the existing seventy-nine (79) hectare Harbour Centre Port
development from its connections along the R-10 artery. The proposed configuration
of the new fifty-hectare Harbour Centre Reclamation Project is based on a
development of generally large parcels of reclaimed land to be developed into an
industrial zone. The target market is comprised of a few large locators with land
requirements approaching and exceeding seven (7) hectares.
With this in mind, the planning and initial electrical power distribution design for the
project assumes that electrical transformer substations and distribution will be
provided by individual locators within their respective sites and properties. Capacities
will be dependent on the proposed specific types of development and industrial land
use. The final locators will be responsible for applying to MERALCO and making the
necessary arrangements for their electrical power distribution systems.
The power requirement of the Reclamation area will be supplied by MERALCO from
their nearest existing 115 KV primary transformer sub-station through an overhead
115 KV transmission line and a secondary sub-station (20/34.50KV) within the
reclamation area. From the secondary sub-station, overhead lines will distribute
230/115 volt, single or three phase, 3-wire, 60 hertz power to the end users through
pole mounted step down distribution transformer.
The overall capacity provisions for the 34.5 kV circuits extension to the proposed
reclamation site is based on projected electrical loads and power requirements
estimated from gross land areas of the six (6) component lots.
The number of 34.5 kV circuits is provided, at 20 mVA per circuit on 80% loading,
based on estimated electrical loads from the allocated lot areas, which may vary
depending on final development and use. These initial assumptions are generally on
the conservative side, with development profiles and building densities on the higher
parameters. In actuality, there is a significant possibility that much of the land would
be used for shipping container storage and handling, stockpiling of steel and other
construction materials, and break-bulk cargo handling and processing activities
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which would actually reduce the actual building and floor area ratios (FAR). At this
stage, for purposes of preparing preliminary engineering design schematics and
development cost projections, the foregoing assumptions are deemed within
conservative ranges. If, however, through the course of the project, final locators
require higher power distribution capacity, the necessary modifications can be
applied by the locators with proper coordination and application to MERALCO.
Street Lighting - As a necessary component of the electrical system and utility
service, general roadway lighting within the fifty-hectare project is based on
Illuminating Engineering Society (IES) standards for recommended illuminance
levels. The design (see layout in Figure 1.9a) also conforms to the stipulated
uniformity ratio of 5 lux and 6 to 1, respectively, as standardized requirements for
Local Road and Intermediate Area Classifications. Light-Emitting-Diode (LED) type
lighting fixtures on 8.00 meter high post mounting on the street medians of the fourlane roads are proposed.
Telephone service to the project will be from the nearest PLDT facility exchange with
the Pasay and Tayuman exchanges under consideration. Overhead telephone
cables will be extended inside the project area and will follow the electrical power
lines as allowable. A clearance of 1.0M below the power lines will be maintained and
a minimum height of 5.0M observed at road crossings.


Port Facility - A 30 meter wide port area will be provided along the entire length of
the proposed Berthing Area.
The port development will be providing an
approximately eight hundred and seventy-eight (878) meter long by thirty (30) meter
wide operating port facility with berthing for ships and cargo vessels of up to
Panamax and Post-Panamax class. The navigable channels and quayside waters
will be dredged and maintained to provide at least fourteen (14) meters depth as
required draft for these classes of vessels



Berthing Area - The proposed reclamation project will generate an additional 1390
linear meters of Berthing Area. A total of 850 meters will be located along the
northern flank of the 50 hectare site, while a total of 540 meters will be located along
the southwestern end of the proposed reclamation.



Staging Area – The staging area will be located at the south-west end of the existing
Port facility. The area will be leased to R-II Builders during reclamation and land
development phases of the project. The area will house all temporary facilities, field
office, parking and other necessary support facilities required during project
development. The location of the staging area is shown in Figure 1.10.

All the above described facilities will be developed independent of the existing 79-has.
facility except for the Road-Right-of Way which shall serve as main access to the proposed
reclamation development.
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Fuel Supply
The fuel and oil requirements of the equipment, ships will be sourced out from the
locally available fuel-oil supplier on-shore. No refueling stations will be constructed
at the site.



Pollution Control Management System
It is recommended that the working areas will be installed with silt curtain throughout
the duration of the project. Other mitigating measures such as prevention of oil / gas
spill from marine equipment will be guided by the Philippine Coast Guard (PCG)
rules or guidelines.
The use of Silt curtain (Photo 1.1) entails the installation of such mechanism to
prevent silt / other contaminants from the reclamation work. The silt curtain will be
installed from the seabed up to the highest tide (Figure 1.12). The bottom portion of
the silt curtain will be anchored on the seabed using heavy concrete blocks to
prevent silt curtain from slipping. The upper portion of the silt curtain (floaters) will be
anchored on buoys to limit the turbid area of the operation. Length of the silt curtain
varies with the extent of the working area. The depth will depend on the depth of the
seawater from the seabed to the highest tide level. Silt curtains will be maintained
throughout the entire duration of the project.

Plate 1.1: Silt curtain ( barricade ) separating sludge from adjacent water bodies
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Figure 1.12: Illustration of installed silt curtain (barricade)


Domestic Wastes and Hazardous Waste Management –
A temporary storage area for solid wastes will be provided in the staging
area. Here, solid wastes shall be segregated prior to collection which will be
coordinated with the LGU and/or the barangay. Similarly, appropriate and
sufficient sanitation facilities (toilets) shall be provided by the proponent and
its contractors for the utilization of its workers.
Hazardous wastes such as used oil, busted lamps and the like shall be
provided with a designated with a temporary storage area which shall adhere
to proper housekeeping practices while collection shall be done with a DENRaccredited transporter as necessary.



Emergency Facilities – please refer to discussion in Chapter 4 for the
emergency and safety protocols and corresponding facilities of the project

1.5 Process / Technology
1.5.1 Land Reclamation Methodology
The dredging and reclamation works will basically involve the following activities:




Trenching the perimeter of the project area down to the good soil layer. The
technology being considered will not warrant the dismissal of unwanted materials;
Extracting suitable materials from the marine borrow pit (San Nicolas Shoal) and
transporting and place fill materials to the project area with the use of appropriate
vessel and equipment;
Continue extraction, transport and placement activities on the site area until the
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desired reclamation level is obtained to allow for installation of steel sheet piles;
Enclose the boundaries with steel sheet piles. Driving of vertical piles all around the
perimeter of the project area to contain the hydraulic dredge fill within the reclamation
area ;
Filling up of the enclosed area until final elevation is reached (reclamation details
further discussed in the succeeding sections);
Dredge excess fill materials outside of the project boundary and deliver inside the
project area;
Deepen to the desired depths, area outside the project boundaries. Level the
reclamation area to the desired finished grades and slopes using earthmoving
equipment.
Compaction of the reclamation area.

Shown below is the Flow Chart for the Dredging and Reclamation Process

Figure 1.10 Flow Chart of the Dredging and Reclamation Process
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1.5.2 Reclamation Methodology
1. Sailing to the discharge / dumping point – as soon as the hopper dredge is fully
loaded, the suction tubes will be hoisted back on board and course will be set
towards the area for unloading the hopper dredge where it will sail as a regular
cargo vessel.
2. Discharging and Dumping – There are several ways to discharge the hopper
head:
a. Bottom dumping – The fastest way to unload is by discharging the load
through the opened bottom doors of the hopper. The vessel is exactly at
the area where the load will be discharged, the bottom doors open and
the material is directly dumped on site. A new cycle commences as soon
as the load is fully dumped bby sailing back to the fill source.

Direct Dumping
b. Pumping – Some hopper dredgers are equipped with pumping facilities.
This enables them to pump the load on a floating pipeline directly into the
reclamation area. The hopper dredger will be connected via the bow
connection on board to this floating pipeline.
In this method, jets in the hopper will fluidize the sand in th e hopper and
pumps will convey the mixture through the pipelines to the reclamation
area.
For sections where pipeline route has to cover large/long distances over
water where it has to cross a surf zone or shipping channel, a
submersible pipe resting on the seabed is chosen.
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Hopper Dredge coupled to a floating Pipeline
c. Reclamation with a spray-pontoon – If bottom dumping is not possible, the
unloading done using a spray-pontoon. The spray-pontoon is connected
to the hopper dredge using a similar pipeline system, which will be moved
over prescribed tracks to deposit the load evenly over the required
surface area.

Reclaming using a Spray-pontoon

1.5.3 Method Statement for Installation of Sheet Piles
Sheet piles will be driven from landslide. The Piling Layout is shown in Figure 1.11. A
larger island surface than designed will be reclaimed, to allow for sheet piling from
ground area. Afterwards, the excess fill material will be dredged.
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The sheet piles will be installed in panels of 9 to 20 pairs depending on depending on the
length of the pile driving conditions. Where conditions allow, short piles on the anchor
wall will be fully driven in succession and the panel method dispensed with. The method
of driving the piles will be driving with a vibrator on a fixed leader (Figure 1.12 and 1.13)

Figure 1.12 Vibrator on fixed leader (up close)
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Figure 1.13 Vibrator on fixed leader

1.5.4 Bulkhead Construction Methodology
The following construction steps are assumed in the additional reclamation bay’s
foreshore area:
- Geotechnical analysis & hydrologic survey of the project site shall have to
be conducted to identify the soil profile, strata and sea bed elevation.
- Drive the pipe of the containment bulkheads using pile driving equipment
counted on 500-ton barge.
- Construction of the concrete pipe cap in preparation for bulkhead
anchorage.
- Starting at the shoreline side, initial hydraulic filling can commence even
before bullhead construction. However, should significant length of
bulkhead along the bayside has been completed, hydraulic filling of the
area to be reclaimed starting from existing bulkhead shall be initiated.
- When required dredge fill elevation is attained, the reinforced concrete
wall will be constructed top serve as anchor of the bulkhead.
1.5.5 Soil Stabilization Methods
The current technique widely adopted in soil stabilization of reclaimed areas is the
surcharge loading with vertical drains. It is anticipated that the project area will require
soil stabilization.
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Table 1.3 Soil Stabilization Methods Comparison
Classification
Applicable
Purpose
(by Method)
Soil

Classification
(by Theory)

Method
w/o Preloading
Cohesive Soil
Direct
method
or
Processing
surcharged
method
Replacement
Excavation and Cohesive Soil
Method
Replacement
Dewatering
Drainage

of

-

-

Stabilization
method
by
Compaction or
Compacted
Sand Pile

-

Paper
in Cohesive Soil
Drain
Method
Sand Drain
Method
Wellpoint,
deep
well
Method
KC
compaction
Vibrofloatation
Sand
Compaction
(compozer)

- Sandy Soil
- Sandy Soil
- Cohesive Soil
/ Sand Soil

Dynamic
Sandy Soil
Consolidatio
n Method
Electrical
Chemical Soil
Stabilization
Method

-

-

-

Deep
Mixing
Method
Cement
Stabilization
Method
Lime
Stabilization
Method

Problems in
Execution
Control
Acceleration of Bearing
ground
capacity during
consolidation
loading
Increase
bearing
capacity
- Acceleration
of
ground
consolidation
- Acceleration
of
ground
consolidation
- Lower
of
Ground
Level
- Compaction of
ground
- Compaction of
ground
- Compaction of
ground
to
increase shear
resistance,
acceleration of
consolidation
- Compaction of
Ground

Cohesive Soil
Sandy
Soil of
cohesion

Hardening
Ground
Soil, Hardening
low Ground

Cohesive Soil

Hardening
Ground

Disposal
of
excavated soil
Problem
in
strength drain
material
Drawback
in
continuity
of
sand column
Not applicable
for deep elev.
Problem
in
control of sand
volume added
Problem
in
control of sand
volume added

Quality Control
of Accuracy
of
Chemical
of mixing
Little effect on
organic soil
of
Difficulty
in
mixing cohesive
soil

-
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1.5.6 Construction Methodology
-

-

-

-

A 6,000 HP suction dredger shall be set-up at the preferred dredge fill
source. The 2.0M thick upper layer of unsuitable material will be dredged
out to a designated disposal area.
A 27-inch steel pipe line on steel floaters shall be installed to the
reclamation area. Where these floating pipe lines will interfere with
navigation vessels, submarine pipe lines shall be utilized.
The dredged fill material shall start from the shoreline side progressing
towards the sea. Swamp dozers shall be utilized in the operation together
with complementary land crew equipment.
Dredging will be continuous, 24-hour per day operation, with down time
only during maintenance, servicing or bad weather.

1.6 Project Size
The proposed project will reclaim a portion of the coastal area of Barangay 128 in Tondo,
Manila, which will cover an area of 50 hectares. The reclamation area will be filled up to an
elevation of +4 meters from MLLW.
The nearest sources of suitable fill materials being considered are from the San Nicolas
Shoal, offshore of Rosario and Tanza Cavite, foreshore area in Ternate, Cavite. The
(estimated) volume of fill, dredge and topping material is estimated at 300 million cu.m..
An alternative fill source of fill material is an estuary of either Almasin River in Orani Bataan
or the Pasig Potrero River in Sasmuan, Pampanga.
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Figure 1.6

Location of the San Nicolas Shoal

1.7 Description of Project Phases and Corresponding Timelines
1.7.1.1 Pre-Operational Phase
Apart from the activities discussed in the preceding sections, all necessary permits from
the LGUs and concerned government agencies will be secured prior to commencement
of any project activities. Comprehensive works will also be required to finalize the plan
and design methodology of the proposed project.
1.7.2

Construction (Reclamation) and Operational (Port Operation) Phase

The construction (reclamation) phase of the project will involve the all activities related to
the reclamation of the 50 hectare area. As mentioned above, the reclamation will involve
the following process:






Based on the methodology considered per contractor’s proposal, there will be no
dismissal of unsuitable soil;
Trenching the perimeter of the project area down to the good soil layer and
depositing excavated materials to the nearby disposal area;
Extracting suitable materials from nearby marine borrow pit and transporting and
place fill materials to the project area with the use of appropriate vessel and
equipment;
Continue extraction, transport and placement activities on the site area until the
desired reclamation level is obtained to allow for installation of steel sheet piles;
Enclose the boundaries with steel sheet piles;
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Filling up of the enclosed area until final elevation is reached;
Dredge excess fill materials outside of the project boundary and deliver inside the
project area;
Deepen to the desired depths, area outside the project boundaries and deposit
unsuitable materials to the disposal area and suitable materials to the reclaimed
area.

1.7.2.1 Level of Reclamation
The Boulevard 2000 Development Guidelines recommends a finished elevation of
+3.00M from MLLW. Studies done by the proponents of new reclamation projects within
the Manila Bay area indicate an upward adjustment to this benchmark due to the sea
level rise and increased storm surges hence the proposed finished elevation will be at
+4M from MLLW.
1.7.2.1 Driving with a Vibrator on a Fixed Leader
- Prior to pitching for the main wall, the direction of advance will be accurately surveyed
and guide walling placed accordingly.
1.7.2.3 Construction of Bulkhead Structure along Manila Bay
During additional reclamation works in front of the existing rock mount structure, the
containment structure along this line shall be driven in place in accordance with the final
design scheme. This will mean that the design dredge elevation along this face will be 10M and this covers the areas where vessels can dock. The bulkhead line should have
10.0M easement before the road carriageway to avoid additional load impact in the
bulkhead structure.
The execution of the dredging work in some areas of the Manila Bay, for a possible route
of the vessels, shall be negotiated by the proponent with the concerned government
agencies.
The -10.0M dredge elevation is provided to accommodate ships with DWT less than
15,000 DWT. In this case, if the whole 228M face is utilized as a berth with bulkhead
structure, two (2) ships of less than 15,000 DWT can be accommodated.
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Figure 1.7 Section of Bulkhead Structure
1.7.3

Demobilization Phase

1.7.3a Construction Demobilization
After all the dredging and reclamation works are done, the contractor will make sure that
everything is clear of equipment on land or on sea. The area should be clear of all
debris, rubbish and anything that will affect the environment (e.g. water quality of the
area). Water quality monitoring will be done to check any discrepancies with the baseline
conditions. Mitigating measures will be done in case any damage was done in the area
especially on the mangrove areas. If the damage was done on the private properties of
any person or on a community, proper monetary compensation will be awarded to the
affected person or community based on an agreed amount.
1.7.3b Demobilization after
Development)

Project

Development

(Reclamation

and

Land

The study covers the Reclamation and Land Development Phases only. After the area
has been fully developed, the owners will be selling the saleable portion of the project to
a few locators. The sale of each land parcel is subject to the terms and conditions of a
Deed of Restriction which will include conditions for securing an independent
Environmental Compliance Certificate for each specific facility, the buyer intends to
develop. Further, once all the saleable lots are sold, management of the entire industrial
facility shall be turned over to the estate’s administrator which will include the
assumption of all compliance obligations to the different government agencies to include
the conditions of the project’s ECC. The Proponents shall give due notification to the
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DENR of the turnover of each lot parcel to the buyer and the turn-over of the estate to
the facility administrator.
1.7.4 Project Duration and Timeline
The timetable for the project is shown in Table 1.4.
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Project Component and Activity
M1

M2

M3

M4

M5

Indicative Timeframe (Year/Monthly)
Year 1
M6 M7 M8 M9 M10
M11
M12
M13

I. General Requirements
Works
Offshore
Equipment/Vessels/Tools
Other Heavy Equipments
Temporary Facilities for the
Engineer
Construct/Provide TEMPACIL
Maintenance of TEMFACIL
Permits and Licenses (by other)
II. Land Reclamation Works
Removal and disposal of
Unsuitable Materials
Dredge Fill to Reclamation level
Containment Walls
Soil Stabilization/Consolidation
Dredging of
Channels/Waterways
III. Land Development
Earthmoving
Major Roads & Pavement
Drainage
Sewerage Mains
Water Mains
Power Distribution

Table 1.4: Project Timetable
PROPOSED MANILA HARBOUR CENTRE Reclamation Project
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Year 2
M15
M16

M17

M18
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1.8 Manpower Requirement
The tables below summarizes the manpower requirement of the project. Tables 1.5 list the
employee breakdown per project phase. It is estimated that a total manpower of 300-400 will
be required during the reclamation phase.
Table 1.5: Employee Breakdown during Reclamation / Land Development

MANPOWER

Q
1

Year 1
Q
Q
2
3

Q
4

Year 2
Q
Q
1
2

Office Staff

20

20

20

20

20

20

1

1

1

1

1

1

2
2
2
1
1
4
2
2
5
2

2
2
2
1
1
4
2
2
5
2

2
2
2
1
1
4
2
2
5
2

2
2
2
1
1
4
2
2
5
2

2
2
2
1
1
4
2
2
5
2

2
2
2
1
1
4
2
2
5
2

Skilled
Non-Skilled

150
150

150
150

150
150

150
150

150
150

150
150

TOTAL

344

344

344

344

344

344

Cutter Suction Dredger Operator
Trailing Suction Hopper Dredger
Operator
Tugboat Operator
Bulldozer Operator
Pile Driver Vibrator Operator
Pile Driver Fixed Leader Operator
Back Hoe Operator
Low Bed Trailer Operator
Forward Stake Truck Operator
Dump Truck Operator
Loader Operator

1.8.1 Hiring Policy
It shall be the policy of the proponent to hire qualified local applicants based on the
following order of priority:
 First Priority: Residents within the direct impact area;
 Second Priority: Residents within the indirect impact areas; and
 Third Priority: Resident of Barangays adjacent to the secondary impact areas.
In case there are no qualified local applicants from the aforementioned priority areas,
the following will be given preference in hiring:
 First Preference: Resident of any Barangays within the City of Manila;
 Second Preference: Resident of adjacent cities/municipalities; and
 Third Preference: Applicants from other areas.
PROPOSED MANILA HARBOUR CENTRE RECLAMATION Project
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1.9 Indicative Project Investment Cost
The total capital investment for the proposed reclamation project is estimated at PhP
6,955,840,000.00
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2.1

LAND

2.1.1 Land Use and Classification
2.1.1.1 Compatibility with existing land use
The proposed Manila Harbour Centre Reclamation Project is a 50 hectare reclamation
west of the 79 hectare Harbour Centre Port Terminal.
The project will be a joint venture project between private and government where the
private partner, represented by the R-II Builders Corporation, provides the investment to
develop the area and government (City of Manila) will allow the conversion of the
foreshore public land of Manila to Alienable and Disposable (A & D) for
business/commercial/industrial use.
The project site is considered as a Utility Zone based on the Land Use Map of Metro
Manila. Based on the zoning of the project site, the close proximity of the proposed project
to same project type, and the partnership with the local government shows the
compatibility of the proposed project to the existing land use. (Figure 2.1-1) shows the
aforementioned map.
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Project Area

Map Source: CPDO, City of Manila Figure 2.1-1: Land Use Map of Manila
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2.1.1.2 Compatibility with classification as an Environmentally Critical Area (ECA)
 ECA Classification and/or the coastal resource management plan of the LGU if
any.
Based on the maps of the National Integrated Protected Areas System (NIPAS) there is no
protected area within the 2 kilometer radius of the proposed project site. (Figure 2.1-2)
shows the map of the area with the red marking showing the protected areas. The nearest
protected area is the Las Piňas – Paraňaque Critical Habitat and Ecotourism Area
(LPPCHEA), the first critical habitat to be declared in the country. It was established in
2007 thru Presidential Proclamation No. 1412 as amended. The area is situated at the
southern side of Manila Bay, covering around 175 hectares of wetland ecosystem.
(Figure 2.1-3) is the satellite image showing the location of the LPPCHEA in relation to the
proposed project site.
Table 2.1-1: Project ECA Categorization
List of ECA Categories (as declared
by Proclamation No. 2146)
1. All areas declared by law as national
parks, watershed reserves, wildlife
preserves, sanctuaries
2. Areas set aside as aesthetic potential
tourist spots
3. Areas which constitute the habitat of
any endangered or threatened species of
Philippine wildlife (flora and fauna)
4. Areas of unique historic,
archaeological or scientific interest
5. Areas which are traditionally occupied
by cultural communities or tribes
6. Areas frequently visited and/or hard-hit
by natural calamities (geologic hazards,
floods, typhoons, volcanic activity, etc.)
7. Areas with critical slope
8. Areas classified as prime agricultural
lands
9. Recharged areas of aquifers
10. Water bodies characterized by one or
any combination of the following
conditions: tapped for domestic
purposes; within the controlled and/or
protected areas declared by appropriate
MANILA HARBOUR CENTRE RECLAMATION PROJECT

Remarks
Not Applicable. The nearest protected area is
located more than 2 kilometers form the
proposed project site
Not Applicable. The project is limited to the
reclamation only. For the development of the
area, proper urban planning should be applied
to prevent affecting the aesthetic potential of
the area
Not Applicable
Not applicable
Not Applicable
In the last 16 years, the municipality of the
proposed project had been passed by 4
typhoons and 1 tropical depression. The area
given that it is near the bay and a major river is
prone to flooding, storm surge, and flooding.
Not Applicable. Proposed project site is
offshore
Not Applicable
Not Applicable
Not Applicable. Area of the proposed project
site was classified as a Utility Zone.
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List of ECA Categories (as declared
by Proclamation No. 2146)
authorities; which support wildlife and
fishery activities
11. Mangrove areas characterized by
one or any combination of the following
conditions: with primary pristine and
dense young growth; adjoining mouth of
major river systems; near or adjacent to
traditional productive fry or fishing
grounds; areas which act as natural
buffers against shore erosion, strong
winds and storm floods; areas on which
people are dependent for their livelihood
12. Coral reefs characterized by one or
any combination of the following
conditions: With 50% and above live
coralline cover; Spawning and nursery
grounds for fish; Act as natural
breakwater of coastlines
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Remarks

Not Applicable. Area of the proposed project
site was classified as a Utility Zone.

Not Applicable. Area of the proposed project
site was classified as a Utility Zone.
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Figure 2.1-2: Map of Protected Areas
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Figure 2.1-3: Satellite image showing the location of the LPPCH
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Historical Typhoon passage frequency statistics and map.
From the year 2000 to 2016 a total of 5 typhoons and one tropical depression passed in the
Manila city area. The months of July and October are the ones with the most tropical
cyclones, with two each. The next is the month of June in which one tropical cyclone
passed. The city of Manila can be considered not frequently hit by tropical cyclones given
that only 5 passed directly in the past 16 years. (Figure 2.1-4) shows the tracks of the
aforementioned tropical cyclones.

Figure 2.1-4: Tracks of Tropical Cyclones Which Crossed Metro Manila from yr. 2000 –
2016
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2.1.1.3 Impact on existing land tenure
The overall government office/agency responsible for the environmental concerns of
Manila Bay is the DENR-Manila bay coordinating office. The mission of this office is to
clean up, rehabilitate, and preserve Manila Bay, and restore and maintain its waters to SB
level to make them fit for swimming, skin diving, and other forms of contact recreation. To
help in its mission, the member agencies of the office are composed of government
agencies that are mandated in doing its part in achieving the aforementioned mission.
These are are the DENR as the lead agency, DBM, DepEd, DILG, DOH, DPWH, DA,
LWUA, MMDA, MWSS, PPA, and PCG. Based on the Continuing Supreme Court
Mandamus on Manila Bay, the office will assure that projects will adhere to environmental
guidelines during project implementation in order to assure compliance with the effluent
standards consistent with the classification of Manila Bay, which is Class SB.
Another important government agency for the proposed project is the Philippine Ports
Authority (PPA). Prior to its creation, port administration in the Philippines was merged
with the traditional function of revenue collection of the Bureau of Customs (BOC), while
theport and harbour maintenance was the responsibility of the Bureau of Public Works
(BPW). Given the large number of national and private ports scattered all over the country
the PPA was created to address the need for long-range planning and rationalization of
port development.
The PPA integrates the functions of port operations, cargo handling and port development
and maintenance to enable the Bureau to concentrate on tax and customs duties
collection. Moreover, the PPA also addresses the condition of the World Bank for the grant
of a port development loan in 1973 which stipulates the creation of a port authority to
oversee the implementation of projects under that loan.
The Philippine Ports Authority was created under Presidential Decree No. 505 which was
subsequently amended by P.D. No. 857 in December 1975, the latter which broadened
the scope and functions of the PPA to facilitate the implementation of an integrated
program for the planning, development, financing, operation and maintenance of ports or
port districts for the entire country. In addition, the charter was further amended by
Executive Order No. 513 in 1978, the salient features of which were the granting of police
authority to the PPA, the creation of a National Ports Advisory Council (NPAC) to
strengthen cooperation between the government and the private sector, and the
empowering of the Authority to exact reasonable administrative fines for specific violations
of its rules and regulations.
The PPA was originally under the jurisdiction of the MPWH (DPWH), but was
subsequently transferred to what is now the Department of Transportation and
Communications (DOTC) for policy and program coordination. Lastly, by virtue of
Executive Order No. 159 issued in 1987, the PPA is now vested with the function of
undertaking all port construction projects under its port system, which also granted PPA
financial autonomy.
During the operation of the project, the MARINA or the Maritime Industry Authority will
provide for the effective supervision, regulation and rationalization of the organizational
management, ownership and operations of all water transport utilities and other maritime
enterprises which will operate in the proposed project area.
MANILA HARBOUR CENTRE RECLAMATION PROJECT
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While the Philippine Coast Guard is mandated and responsible to perform maritime search
and rescue, maritime law enforcement, maritime safety, maritime environmental protection
and maritime security.
Lastly, the proposed project will have to coordinate with the Philippine Reclamation
Authority (PRA). The PRA is the lead government agency mandated to reclaim land,
regulate reclamation activities, develop government properties using environmentally
sound estate development and management approaches to serve as platforms for
innovative and sustainable socio-economic growth centers. The PRA have general
guidelines for reclamation projects which the proposed project will comply with.
For the ECC application for the reclamation project will have to seek approval with the
LGU then execute a memorandum of understanding with the PRA. One the project is
implemented, the monitoring for its compliance to the ECC will be monitored primarily by
the DENR-Manila Bay Coordinating Office. This office which is spearheaded by the DENR
will primarily monitor if the project is maintaining the set standards for the water quality of
Manila Bay which was classified as Class SB. DENR-EMB as an agency will also monitor
the compliance of the project to the issued ECC and all the environmental laws covering
the project.
During the development of the reclaimed land, which will not be covered by this ECC
application, a port and berthing facility will be included as well as other locators. During
the application and operation of this port and berthing facilities, besides the DENR, other
agencies such as the PPA, MARINA, and the PCG will also be involved in addition to the
Manila Bay Coordinating Office. The PPA as mentioned previously will be the agency to
handle the operation and maintenance of the port while the MARINA will handle the
vessels. The Philippine Coast Guard will handle the security and safety of the vessels, but
also includes marine environmental protection as its mandate, which in this case is similar
to the role that the DENR will play. All agencies are members of the DENR Manila Bay
Coordinating Office.
2.1.1.4 Impairment of Visual Aesthetics
The proposed Manila Harbour Centre Reclamation Project is a 50 hectare expansion of
the already existing 79 hectare Harbour Centre Port. The proposed project is located
immediately westward of and adjacent to the existing port. The proposed project only
involves the reclamation activity, the locators and other facilities will be processed
separately. Given that the project is approximately a maximum of 4 MASL, this will not
impact the visual aesthetics of the bay. The proposed project is also located directly west,
which in the future if a tall structure is built will only affect the facilities directly east of the
project location. No tourist spot is located within the 2 kilometers of the proposed project
site that will impair aesthetical view (i.e. Manila Sunset). Facilities within the two kilometer
distance from the proposed project site are, the Harbour Center Terminal and Smokey
Mountain which is west of the project site, North Bay Boulevard and the Navotas Fish Port
to the north, and Barangay 101 and 105 to the south.
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2.1.1.5 Devaluation of Land due as a result of improper solid waste management and
other related impacts
For the proposed project, the solid waste and other related impacts will be limited to the
waste generated during construction. These are the solid waste generated by the worker
and the waste generated by the reclamation activity per se. During construction solid
wastes in the form of loose overburden from excavation works, material stockpiles, and
other construction debris will be generated. This impact is projected to be temporary,
intermittent and for short duration only. All excavated materials shall be regularly hauled
out of the project area. Stock piles will be covered to prevent contamination of water
runoff.
The workers will also generate domestic waste daily ranging from food packages to
packaging of construction materials and equipment during construction period. If they are
not properly disposed of, they may cause unsanitary conditions in the area. The project
contractor shall strictly impose the 3 R’s of waste management. No maintenance of
equipment or machineries will be conducted in the project site to prevent possible
contamination from the used oil and other lubricants.

IMPACT ASSESSMENT, MITIGATION and MONITORING PLAN
The project proponents, R-II builders and the Local Government of Manila is proposing the
project within the predominantly commercial-industrial zone in accordance with the current
land use plan of the City of Manila. Thus in terms of impacts, the proposed project is
compatible with the existing land use, at least 13 kilometers from the nearest ECA, and
have no tenurial issues. The proposed project is also not impair the visual aesthetics of
the area and will actually increase the value of the land.
Table 2.1-2: Summary of Impacts and Mitigation Plan

Closure

Operation

Construction

Potential
Hazards/Impacts

Preconstruction

Phases
Options for
Prevention or
Mitigation or
Enhancement

Impact in terms of compatibility with existing land use
Project site is
compatible with
existing land use

Compatible. No
mitigating measure
needed

Impact on compatibility with classification as an Environmentally Critical Area (ECA)
Project should comply

No

Possible Possible
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Acquire permits from
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activity impact
on
water
quality
Impact in existing land tenure issue/s

Closure

with class SB water
standards

Options for
Prevention or
Mitigation or
Enhancement

Operation

Construction

Potential
Hazards/Impacts

Preconstruction

Phases

impact on
water quality

activity relevant government
agencies

No tenurial issue

Not applicable

Impairment of visual aesthetics
No impairment of
N/A
visual aesthetics
since the project will
only reclaim up to 4
MASL
Devaluation of land value as a result of improper solid waste management and other related
impacts
Accumulation of
waste and
contamination of
water and land

No
Siltation
activity

MANILA HARBOUR CENTRE RECLAMATION PROJECT

Accumulation No
of domestic
activity
waste and
water
contamination

Pave all drainage and
install sewage waste
treatment facility.
Implement proper solid
waste disposal.
Coordinate with the
relevant government
agencies on waste
disposal and monitoring
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2.1.2

Geology/Geomorphology

2.1.2.1 Change in surface landform/geomorphology/ topography/ terrain/slope
Slope and Elevation/Topographic Map
The project site is covered by the 1:50,000 Topographic Map of Manila, Sheet 3130-II of
the National Mapping & Resource Information Authority. Bathymetric sounding conducted
in the area where the proposed project is to be located shows an elevation ranging from
25 meters to less than 60 meters (Figure 2.1.5a, 2.1.5b, 2.1.5c and 2.1.5d). The subsurface geology will experience changes because of the replacement of portion of the sea
bed with fill materials. The extent will depend on the details of the reclamation which will
be dictated by the geotechnical investigation that will be conducted.
Based on the bathymetric sounding conducted in the area, the depth of the proposed
project area ranges from 25 meters, for the area nearest the harbor, to less than 60
meters as you move away from the harbor. (Figure 2-6a & 6b) shows the bathymetric
map of the area.
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Figure 2.1-5a: Topographic and Bathymetric Map of Manila Quadrangle (NAMRIA)
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Figure 2.1-5b: Enlarged Topographic Map of the Project Area
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Figure 2.1-5c: Bathymetric Map (Based on Sounding)
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Figure 2.1-5d: Bathymetric Map of the Proposed Reclamation Project Based on the
Sounding Conducted
PROFILE OF MANILA BAY
Manila Bay is a semi-enclosed bay located on the southwestern part of Luzon Island
between latitude 14° 15’ - 14° 16’ and longitude 120° 35’- 121° 00’. It has a surface area of
about 1,800 square kilometers with coastal length of about 190 kilometers. The bay width
varies from 22 kilometers at its mouth to a maximum of about 60 kilometers. Its length is
about 53 kilometers with the average depth of 20 meters. Manila Bay’s coastal margin is a
low lying flat strip of lands with elevations of <5 meters. Manila Bay is considered an
important water body of Philippines and is extensively used for various purposes. The bay
receives discharged water from numerous sources includes 26 river’s catchments
(account for about 17,000 sq. km.), highly polluted domestic and industrial refused water
drained from Metro Manila and Laguna De Bay.
De Las Alas and Sodusta (1985) simulated the response of Manila Bay to the quasisteady forcing by prevailing winds. They concluded that the individual average wind blow
at specific period of the year controlled the bay’s circulated gyres (a circular or spiral
motion or form, especially a giant circular oceanic surface current) differently. There are
Northeasterly winds, with speeds averaging about 5m/s from October to January (Figure
2.1-5a);
Southeasterly winds, with speeds ranging from 3 to 6m/s from February to May (Figure
2.1.-5b); and Southwesterly winds, with speeds of 5 to 7 m/s from June to September
(Figure 2.1.-5c). Villanoy and Martin (1997) modeled the bay’s current from the combined
effects of ocean tide and uniformed wind. They suggested a relative importance between
tide and wind induced current to the overall bay circulation. Their tidal-driven 2dimensional hydrodynamic indicated that the residual tidal velocities are strongest at the
mouth where it enters the bay north of Corregidor and exits to the South.
Tidal currents play a dominated role controlling the back and forth movement of water
parcel in coastal bays in which they show strong relation with the moving up and down of
sea level. Sea level oscillation pattern produces similar tidal current pattern with
magnitude and phase difference. The analysis shows that the strongest current does not
occur during the highest sea level oscillation (spring tide) but neap tide. In addition,
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seasonal wind system (i.e. monsoons) and diurnal breezes affect the current pattern of
Manila Bay especially those in shallow water.
Sinringan and Ringor (1997) in their report entitled “Predominant Nearshore Sediment
Dispersal Pattern in Manila Bay”, stated that the wind direction plays an important role in
the characteristics of sediment dispersal in Manila Bay. Wind-driven currents may amplify
the longshore currents and determine the movement of sediments. The southwest and
southeast winds with velocities of 5-7 m/s and 3-6 m/s, respectively determine that the
sediment movement is to the northeast along the coast of Cavite; to the northwest along
the Manila-Pampanga coast; and to the north along the Bataan coast. During rainy days
with winds predominantly coming from the southwest, greater input of sediments from
rivers flows into the bay. The greater amount of the fine sediment get transported in the
northeastern Manila Bay (Figure 2.1-6a and Figure 2.1-6b).
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Figure 2.1.-6a Circulation and Gyre Pattern of Manila Bay
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Figure 2.1.-6b. Longshore current associated with locally generated waves; a)
southwesterlies, b) southeasterlies c) northeasterlies

MANILA HARBOUR CENTRE RECLAMATION PROJECT

Page | 2.1-19

PHILKAIROS, Incorporated

Surficial Deposit and Engineering Characteristics
The project, “Manila Harbour Center Reclamation Project”, located along Manila Bay at
Barangay 128, Tondo, Manila is generally underlain by thick alluvial deposits mostly soft
silty clay, with some patches of gravel, sand and shell fragments. Table below shows the
soil sampling location and soil classification conducted on the proposed project site by
EGS Asia, Inc.
Sample
number
MHCRPMNL-GS001
MHCRPMNL-GS002
MHCRPMNL-GS003
MHCRPMNL-GS004
MHCRPMNL-GS005

Latitude
Longitude
14° 37.712' N
120° 57.126' E
14° 38.091' N
120° 57.075' E
14° 38.107' N
120° 56.592' E
14° 38.006' N
120° 56.331' E
14° 38.006' N
120° 55.848' E

Easting
Northing
279416.5E
1618253.4N
279332.1E
1618952.8N
278465.0E
1618990.5N
277994.8E
1618808.1N
277126.1E
1618816.7N

Water depth
(m)
6.3

Description

7.8

Very soft CLAY.

12.2

Very soft CLAY.

6.3

MHCRPMNL-GS006

14° 37.748' N
120° 55.444' E

276396.6E
1618347.0N

8.75

Medium dense,
sandy, GRAVEL.
Very soft, very
gravelly, slightly
silty, CLAY.
Very soft,slightly
silty, CLAY.

7.6

Very soft CLAY.

Table 1 : Sediment sample survey

Ten geotechnical boreholes were drilled by Geolab Technical Services to determine the
integrity and suitability of the reclaimed land in respect to potential risks principally
liquefaction and settlement. The ten boreholes with depth of 21 meters each reveals that
the project is underlain mainly by silty clay, sandy clay, with noted shell fragments. The
soil profile consist of plastic to highly plastic, soft silty clay down to 13 meters depth and is
becoming denser as depth increases. As observed, except for boreholes BH 1, BH 2 and
BH 3 that exhibit a soft soil profile down to 19.50 – 21.00 meters below ground surface,
the rest of the boreholes encountered a dense soil layer at depth of 10 meters to 13.50
meters (Refer to the Borehole logging).Groundwater table were generally encountered
from 7.50 to 13.00 meters. Below are boreholes log and subsoil profiles of Manila Harbour
Center Boreholes:

MANILA HARBOUR CENTRE RECLAMATION PROJECT

Page | 2.1-20

PHILKAIROS, Incorporated

MANILA HARBOUR CENTRE RECLAMATION PROJECT

Page | 2.1-21

PHILKAIROS, Incorporated

MANILA HARBOUR CENTRE RECLAMATION PROJECT

Page | 2.1-22

PHILKAIROS, Incorporated

MANILA HARBOUR CENTRE RECLAMATION PROJECT

Page | 2.1-23

PHILKAIROS, Incorporated

MANILA HARBOUR CENTRE RECLAMATION PROJECT

Page | 2.1-24

PHILKAIROS, Incorporated

MANILA HARBOUR CENTRE RECLAMATION PROJECT

Page | 2.1-25

PHILKAIROS, Incorporated

Figure 2.1- 7. Borehole Locations
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Figure 2.1- 8a. Subsoil Prof ile of BH 1, BH 6, and BH 7

Figure 2.1- 8b Subsoil Profile of BH 2, BH 5, BH 8 and BH 10
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Figure 2.1- 8c. Subsoil Prof ile of BH 6, BH 7, and BH 9
2.1.2.2.4 Geologic Structure
The prominent and active fault proximal to the project site is the western extension of the
Valley Fault System. The Valley Fault System consists of two northeast trending structures
that bound the Marikina Valley: the West Valley Fault (WVF) on the west and on the east,
the East Valley Fault (EVF). The EVF was traced for 38 kilometers from San Rafael,
Rodriguez (Montalban) in the north to the Pasig City area. However, LANDSAT imagery
shows that it extends farther to the northeast. The WVF, on the other hand, stretch out
north of Rodriguez in western Rizal province, passes east of Metro Manila and possibly
extends as far as Tagaytay Ridge in the south. Its nearest section passes about 8.0kilometers east of the project site.
Other significant geologic structures in the region include the Lubang Fault, Philippine
Fault Zone and the Manila Trench.
Lubang Fault, found between Batangas and Mindoro Island, is an active strike-slip fault
that has also been the site of large earthquakes in the past, notably that of 1852 and 1972
(Daligdig and Besana, 1993). The most recent one was the 1994 earthquake in Mindoro,
which registered a seismic magnitude of 7. It is located about 75-kilometers southsouthwest of the project site.
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Figure 2.1- 9. Active Faults and Trenches of Lu zon Pr ovince
The Philippine Fault Zone is a left-lateral, strike-slip fault that has been the source of many
destructive earthquakes in the past. Movements along the Philippine Fault Zone produced
majority of the most devastating earthquakes in Philippine history, including the 16 July
1990 event. A seismic gap along this fault located about 80-kilometers east of the site can
produced a future earthquake in the order of at least magnitude 7 is highly possible (upon
the released of large stresses stored along the locked portion). Its nearest segment is
about 67-kilometers east of the project site.
The most prominent geologic structure in the region nearest to the project area is the
Valley Fault approximately located 14.5 kilometers east of the site. Philippine Fault is
located 62 kilometers east of the project. Other active major faults in the region proximal to
the project site include the Iba Fault, the Subic Bay Fault, and the San Antonio Fracture
Zone.
2.1.2.3 Hazard Maps and Discussions of Impacts/Effects of Natural Hazards on the
Project
“Hazard is a potentially damaging physical event, phenomenon or human activity, which
may cause the loss of life or injury, property damage, social and economic disruption or
environmental degradation. It can include latent conditions that may represent future
threats and can have origins, natural (geological, hydrometeorological and biological)
and/or induced by human processes (environmental degradation and technological
hazards)”
“Natural Hazards” are the natural processes or phenomena occurring in the biosphere that
may constitute a damaging event. It can be classified by origin: geological,
hydrometeorological or biological.
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2.1.2.3.1 Geologic Hazard
2.1.2.3.1.1 Volcanic Hazard
The danger posed by volcanic eruption depends upon the magnitude of its explosion. The
types of hazards resulting from volcano eruption are classified as base surge, airfall, lava
flow and poisonous gas. The nearest active volcanoes from the project are Taal Volcano
and Mount Pinatubo about 64 kilometers and 94 kilometers respectively. Eruption of either
of these two volcanoes are expected to have a little effect to the project site.

2.1.2.3.1.2 Earthquake Hazards
Earthquake is the percept ible trembling to violent shaking of ground
caused by either tectonic movements or volcanic act ivity. T he Philippines
is located near or along the so called “earthquake belt” and is prone to
seism ic hazar ds. Areas that are susceptible to this seism ic hazar d are
those un derlain by unconsolidated soils and sediments deposited on the
low- lying areas (Fi gure 2.1-10).

Figure 2.1-10 Generalized Relationship Between Near Surface Earth
Material and Amplification of Shaking During a Seismic Event
(Keller E. A. 1985)
The area investigated is prone to ground shaking hazards due to the presence of several
earthquake generators in and near the region. These possible seismogenic structures
include the active West Valley Fault, East Zambales Fault, Iba Fault, Subic Fault, Lubang
Island/Verde Passage Fault, Philippine Fault and the Manila Trench (Punongbayan, 1989).
The site has experienced intensity VII during the July 1990 Luzon Earthquake (Figure 2.111).
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Figure 2. -11. Intensity Map of 16 July 1990 Luzon Earthquake
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2.1.2.3.1.2.1 Ground Acceleration
Ground acceleration caused by earthquakes may result to great damage and destruction
to property and infrastructure accompanied by loss of life. Factors that influence the
intensity of ground shaking include the magnitude of the earthquake, distance of the site in
relation to the earthquake generator, characteristics of the underlying rocks, and the
soundness of the building. The Philippines is a tectonically active place with noted active
faults that are usually the source of major earthquakes. The reason why the Philippine
Institute of Volcanology and Seismology (PHIVOLCS) and the United States Geological
Survey (USGS) conduct ground motion hazard mapping in terms useful to engineering
design using modern probabilistic methodology. In the study, the peak horizontal ground
accelerations that have a 10 % probability of being exceeded in 50 years have been
uniformly estimated for rock, hard soil, medium soil, and soft soil site condition. Result of
the study shows an estimate on rock ranging from a low of 0.11g in Visayas to a high of
0.30g in the vicinity of Casiguran fault zone in eastern Luzon (Thenhaus et al, 1994).
Estimates for soft soil conditions are considerably higher and range between 0.27g for
Visayas and 0.80g along the Casiguran fault zone.

The project site is underlain mainly by thick alluvial deposits mostly sandy silt being
located on the Manila Bay and fall under the .60g as shown in the delineated Acceleration
Map for Soft Soil (Figure 2.1-11).
Using the deterministic method of Tanaka and Fukushima with the following attenuation
relation:
Log10A=0.41M-log10 (R + 0.032 x 100.41M) - 0.0034R = 1.30
Where:

A= mean of the peak acceleration from two horizontal components at
each site (cm/sec2)
R= shortest distance between site and fault rupture (km)
M= surface-wave magnitude
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Figure 2.1- 11 Maps Showing Peak Horizontal Acceleration Amplitude on Bedrock,
Medium Soil and Soft Soil for the Philippine Region

MANILA HARBOUR CENTRE RECLAMATION PROJECT

Page | 2.1-33

PHILKAIROS, Incorporated

and considering an earthquake magnitude of 7.2 and distance of the site of 14.5
kilometers from the Valley Fault, the following peak ground acceleration (PGA) values of
0.226g, 0.328g, and 0.524g for bedrock, medium soil and soft soil, respectively. The
project falls on the soft soil condition.
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Figure 2.1- 12 Phivolcs Fault Certification
Recent study of Philippine Earthquake Model, a probabilistic seismic hazard analysis of
the Philippines shows that the site located at Manila Bay fall under a shear wave velocity
of the upper 30 meters of soil layer (Vs30) of 180-360 m/sec (Figure 2.1-13). The Peak
Ground
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Acceleration of Metro Manila Model Map at 500 year return period on shear wave velocity
of the upper 30 meters of soil layer (Vs30) shows that the proposed site falls under 0.25g
of Stiff Soil (Figure 2.1-14).

Figure 2.1- 13 Metro Manilas Vs30 Site Model
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Figure 2.1- 14 Peak Ground Acceleration Map of Metro Manila
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The study also shows that the proposed project’s specific ground acceleration is 0.32g,
and with a Spectral Values at 0.20sec, 0.50sec, 0.80sec, 1.00sec and 3.00sec of 0.83g,
0.65g, 0.41g, 0.34g and 0.90g. The project shows a 0.83g at SA = 0.20 which is less than
the design seismic coefficient of 2.5*Ca as prescribed in the National Structural Code of
the Philippines, implying a safe performance of code-compliant structures at this site
(Figure 2.1-15).

Figure 2.1- 15 Show n is the Zonal Earthquake Occurrence Rate, Site
Response at (P), and Site Response vs Design
Response and a Table of Probabilist ic Spectral
Response (g) at sel ected Sites

MANILA HARBOUR CENTRE RECLAMATION PROJECT

Page | 2.1-38

PHILKAIROS, Incorporated

2.1.2.3.1.2.2 Liquefaction
Liquefaction is a process that transforms the behavior of cohesion-less soil from a solid to
a liquid (Seeds, 1979). It usually affects loosely-packed and water-saturated sediments.
Liquefaction occurs when a water-saturated cohesionless soil loses its strength
liquefies when subjected to intense and prolonged ground shaking. Reyes et al, of
Engineering Research and Development Foundation, Inc., in their soil study of areas
liquefy during the 16th July 1990 Luzon earthquake came out with the following
conditions for the potential liquefiable layers:

and
UPthat
soil

(1) loose soil classification;
(2) upper layers of the surveyed areas;
(3) water table near the ground surface;
(4) N-value of less than 30 using the American Association of State Highway and
Transportation Officials (AASHTO) method and less than 35 using the Japan
Society of Civil Engineers (JSCE) method; and
(5) 50% passing (D50) of approximately 0.001-1.8mm.
The project consist thick alluvial deposits and fill material and is considered susceptible to
liquefaction. It falls inside the delineated liquefaction prone areas by Phivolcs (Figure 2.1.16, 2.1-17 and Figure 2.1-18).

Figure 2.1-16. Shows a stable water saturated sediments and a liquefaction
prone sediments
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Figure 2.1- 17. Active Faults and Liquefaction Susceptibility Map of Manila and R3
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Figure 2.1- 18. Active Faults and Liquefaction Susceptibility Map of Manila
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Mitigation of the risks from liquefaction can be undertaken through engineering
interventions:
a. During the reclamation phase whereby based on geotechnical investigation the
appropriate methodology will be accordingly adopted. Soil consolidation shall be
duly undertaken.
b. During the operations phase starting from the construction of vertical structures
and buildings the appropriate engineering design and construction methodologies
shall be adopted.
It is worth noting that the structures constructed in the existing reclaimed land have not
shown signs of failures. An equally important observation is that construction works
especially of high rise structures continue to be observed in these reclaimed areas.
2.1.2.3.1.2.4 Subsidence
Land subsidence in Metro Manila and in some neighboring countries are generally
attributed to excessive ground water extraction. Table below shows the cumulative and
rate of subsidence in Manila and other countries.
Table 2.1-3 Subsidence and corollary effects besides flooding due to groundwater withdrawal
(Partial)
Subsidence (centimeters
(cm))
Location
Land Use
Period
Cumulative
Rate
Corollary effects
(cm/year)
Japan
Tokyo
Metropolis
1900-76
440
2.7
Osaka
Metropolis
1934-68
280
8.2
Shirioshi plain,
Agriculture
1960-98
123
3.2
Ground fissures
Kyushu
Saltwater
intrusion
China
Hangu City
Metropolis
1980-97
>100
5-9
Shanghai
Metropolis
921-65
263
6.0
Vietnam
Hanoi
Metropolis
1988-93
2-6
Ground fissures
1998
2
Building damage
Philippines
Manila
Metropolis
>100
5-9
Ground fissures
Pampanga
Aqua and
1991-2003
>100
3-9
Saltwater
delta
agriculture
intrusion
Source: Global sea-level rise is recognised,but flooding from anthropogenic land
subsidence is ignored around northern Manila Bay, Philippines; Dr. Kelvin S. Rodolfo and
Dr. Fernando
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The project, which is a land reclamation may be susceptible to settlement and subsidence.
To address this hazards an engineering interventions will be employed. Proper
compaction must be properly undertaken to ensure suitability of the project. Proper
foundation design must be implemented.
2.1.2.3.1.2.5 Ground Rupt ure
Ground rupture occurs when a new rupture is cr eated or when r enewed
movement of old f ractures takes place (Punongbayan, 1994) . PHIVOLCS is
recommending a buff er zone of at least 5 meters on both sides of a f ault
trace or f rom the edge of def ormation zone. This hazard is seemingly
absent in t he pr oje ct area since the nearest act ive Valley Fault is f ound
about 14.50 kilometers northwest of the project site .
2.1.2.3.1.3 H ydrologic Hazard
2.1.2.3.1.3.1 Flood Hazard
Floods usually occur during or af ter heavy r ainf all wher ein t he river
channels are sat urated with wat er result ing to river swelling and
overf lowing of f loodplains.
The proposed reclamation project area located at Tondo f alls within the
delineated high susceptibilit y to f looding by Mines and Geosciences
Bureau. A rise in sea level by < 5 meters could results to f looding (Figure
2.1-19). It is therefore imperat ive that an appropr iate dr ainage system
should be constructed by the proponent as mitigation against flooding.
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Figure 2.1- 19. Flood Susceptibility Map of Manila Quadrangle

2.1.2.3.1.4 Coastal Hazard
2.1.2.3.1.4.1 Flood Hazard
The project site is located along shoreline of Manila Bay in Pasay City and is considered a
flood prone area. A rise in sea level of <5 meters will submerge the area as delineated in
the flood hazard map of Abundo et al (2001) of MGB (Figure 2.1-19).
Last August 1, 2012, monsoon surge enhance by Typhoons Gener and Haiku generated
high waves that breached the sea wall along Roxas Boulevard submerging the 7.6kilometers stretch road in 0.5-meter deep floodwater.

2.1.2.3.1.4.2 Tidal Current
The metering survey and published data and reports indicates that the currents in the area
are low and are driven principally by tides, winds and waves. The studies show
circulations in Manila Bay driven by the prevailing winds but the exchange between the
Bay and the sea being tidally driven. Figure 2.1-20 shows the Circulation of Manila Bay by
residual currents
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.40

Figure 2.1-20 Circulation Model of Manila Bay A)Residual Tidal Currents
B) Wind driven currents SW wind (ref; Modelling the Circulation of
Manila Bay: Assessing the Relative Magnitudes of Wind and Tide
Forcing. Cesar Villanoy and Marilou Martin)

The study shows that residual tidal current of the reclamation are generally low and that, in
the short term, wind and wave driven currents are important factors in sediment transport.
Likewise, the residual tidal currents around the site are low and generally from south to
north. The wind driven currents have little impact close inshore at the back of the Bay and
are therefore unlikely to have significant impact on the sediments transport at the site.
The proposed reclamation extension is likely to increase sedimentation to the west and
decrease it to the east. The rate of sediment transport and deposition is controlled by the
inshore waves. Whilst there is a steady deposition of sediment during calm weather,
moderate to extreme wave action will lift and reposition the recently deposited material.
Sediment movements is likely to be driven by individual extreme events rather than steady
changes in condition which means that there is likely substantial fluctuation in bed levels
following extreme events. The proposed reclamation extension is likely to have a little
impact on currents or sedimentation patterns elsewhere in the harbor.
2.1.2.3.1.4.3 Storm Surge
The most critical damage resulting from typhoons is produced by storm surge. This is the
rapid rise of water level generated by the winds as storm approaches the shore. High
winds push the ocean’s surface that causes water pile up higher than the ordinary sea
level. Storm surges have known to damage nearby coastal structures, resulting from the
wave impacts and debris carried by the surge. Other effects include flooding of low lying
coastal areas and intense wave erosion of beaches, dunes and other structures.
Nearshore bathymetry also influences the heights of storm surges. If it is shallow,
there is no space for deeper water currents to carry away excess water, which
must accumulate against the coast. Thus, Manila Bay and other bays and gulfs,
particularly those with large river deltas, can be expected to experience larger surges
than shorelines adjacent to open ocean or steeper continental shelves such as those
off the east coasts of the Philippines. Flat or gently sloping land almost invariably
meets
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gently sloping near-shore seafloors, maximizing the extent and intensity of
inundation from storm-surge runout.”
The Philippine Atmospheric, Geophysical and Astronomical Services Administration
(PAGASA) has gathered anecdotal reports of typhoon surges up to 4 m high affecting
the coastal areas targeted for reclamation (Figure 2.1-21). Depending on how long the
typhoon winds last, and the timing and heights of the normal tides, a storm surge and
the flooding it causes can last from hours to days.
Based on the meteorological data, Manila is exposed to an average of 5 typhoons in 3
years period vulnerable during the 2nd and 4th quarter of the year.
Historical storm surge occurrence gathered by PAGASA indicated the height of the
water could reached up to one meter near the project site. Historically, the area near
the project site has been hit by a storm surge at least five times
In September 27, 2011, Typhoon Pedring (internationally called Typhoon Nesat) hit the
country generating storm surge as high as 6-meters in Manila Bay that damaged part of
the breakwater and sea wall along Roxas Boulevard resulting in flooding of the boulevard
and areas along the shoreline and causing millions of damages to properties. Given what
occurred, the rehabilitation and redesign of the sea wall should be conducted.
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Figure 2.1- 21 Map of Anecdotal Results of Typhoon Surges (PAGASA)
Tabalazon et. al (2015) came up with the Probabilistic storm surge inundation maps for Metro
Manila. From the results of their projection at 1 and 10 % probability of exceedance,
inundation reaches 6 km and covers the large areas of Malabon, Manila, Obando, and
Navotas with different flood depths, reaching 3.01–4 and 2.01–3 meters, respectively (Figure
2.1-22)

The area of the Port of Manila and Navotas Fish Port Complex, were largely
inundated at flood depths reaching up to 3.52 and 3.21 m, respectively. The
proposed project area in effect will be inundated with a flood depth of 2.01-3.00
meters based on the projections.
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Figure 2.1- 22 Storm Surge Inundation Map
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2.1.2.3.1.4.3 Tsunami
Tsunami is a series of huge sea waves brought about by massive underwater
disturbances that may be caused by under-the-sea earthquakes, submarine eruptions and
undersea landslides (Punongbayan, 1994). Tsunami wave can exceed 25 meters in
height. It can occur when the earthquake is shallow-seated and strong enough to displace
parts of the seabed and disturb the mass of water over it (PHIVOLCS). The magnitude of
earthquake that can cause tsunami usually exceeds 7.0 and earthquakes that had caused
tsunami occurred in the shallow parts of the crust and were usually offshore in the deep
part of the ocean (Punongbayan, 1994).
The project site being located along the coast of Manila Bay is susceptible to this hazard.
Earthquake generators in the region that can generate tsunami that could affect Manila
Bay’s shoreline include the Manila Trench and Lubang Fault. Flooding from tsunami can
reach inland as far as 300 meters or more (PHIVOLCS). The tsunami wave can also travel
through the drainage canal that bound the southern portion of the project site.
PHIVOLCS’ map of tsunami prone areas of the country shows that the project site which is
located along the shoreline of Manila Bay is within the potentially high areas for tsunami
(Figure 2.1-23). However, in PHIVOLCS tsunami hazard maps of 2007, Metro Manila was
not included in the areas that are susceptible to tsunami hazard.
In the 2004 MMEIRS, a 7.9 earthquake along Manila Trench or Scenario 13 will produce a
maximum of 4-meter high wave and an average of 2-meter high wave along Manila Bay.
In Scenario-18 or movement along an offshore fault in Manila Bay will have a small effect
in Metro Manila.
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Figure 2.1-23 Tsunami Prone Areas in the Philippines
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2.1.2.3.1.4.4 Typhoons
The relevance of typhoons to the project/project site is reckoned from the following
hazards:
Rain-induced localized floodings
Risks to personnel
The Philippines is hit by an average of 20 typhoons annually with around four (4) ~
five (5) causing major disasters such as floods, storm surges and strong winds.
Such storms in recent years, that caused flood and inundation disasters were
Typhoon Milenyo in 2006, Typhoon Frank in 2008, Tropical Storm Ondoy in 2009,
Typhoon Basyang in 2010 and Typhoon Maring in 2013.
The passage of strong typhoons has caused massive coastal flooding due to the
overtopping of the Roxas Boulevard seawall during Typhoon Pedring (international
name: Nesat) (23-30 September 2011) and Typhoon Gener (Saola) (July 26 – Aug. 4,
2012). During these extreme weather occurrences, the entire seawall was battered by
a storm surge that overtopped the structure, causing massive flooding inland.
Typhoon Saola did not make landfall but tracked closest southeast of Manila
Bay and reinforced the prevailing southwest monsoon, resulting in huge amounts of
rainfall in Luzon. In addition to numerous loss to lives and property, Roxas Boulevard
was closed to traffic due to the floodwaters, and the seawall experienced huge
overtopping waves that carried volumes of debris into inland.
Figure 2.1-24 below shows the tropical cyclone frequency map while Figure 2.1-25 shows
the normal path of typhoons.
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Figure 2.1- 24. Typhoon Frequency Map
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Figure 2.1- 25 Map of Path of Trophical Cyclones Which Crossed Metro Manila
from 2000 to 2016
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Table 2.1-4 Summary of Impacts and Mitigation
GEOLOGIC
HAZARDS

IMPACTS

Volcanic

Accumulation of ash
(minimal)

Ground Acceleration

PGA computed = 0.524g

Liquefaction

Collapse of structure

Settlement/subsidence Structure damage

Ground Rupture

Damage to structure

Flood

Flooding

Tidal Current

Siltation

Storm Surge

Flooding/Scouring

Tsunami

Damage to structures and
people lives

Typhoon

Flooding

MITIGATION
Cleaning of ash accumulated to avoid
destruction of structure
Design of structure must use a
minimum of 0.40g as per building code
or higher
Fill material must be fully compacted.
Proper engineering and structural
design must be undertaken
Fill material must be fully compacted.
Proper engineering and structural
design must be undertaken
Not much of concern since the project
is 14.50 kilometers away from the West
Valley Fault
Proper drainage design must be
implemented. Drainage must be
maintained and cleared.
This is of minimal effect since residual
and wind driven tidal current are
generally low
Proper design of seawall structure to
minimize effect of storm surge
Residents must be fully aware and
prepared before and during the
presence of tsunami and must
evacuate themselves and proceed to
higher ground. In addition, communities
must learn to recognized the following
signs 1) presence of strong ground
shaking, 2) unusual rise and fall of sea
level, and 3) strong and unusual sound
coming from the sea.
Proper drainage design must be
implemented. Drainage must be
maintained and cleared.

2.4 Terrestrial Ecology
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Considering that there is no monitoring of the Terrestrial environment in the existing
Harbour project, a transect survey was conducted to establish baseline characterization
for the expansion project.
2.4.1 Materials and Methods
2.4.1.1 Flora Survey
Floral Survey was conducted using a line transect method. The method was conducted by
walking through a line across the sampling station. All tree species intercepted by the
transect line measuring > 5 m in height and > 10 cm diameter-at- breast- height was
identified and recorded.
2.4.1.2 Avifauna Survey
Avifaunal survey was conducted through transect count and incidental survey. Transect
count was conducted by walking a 1 kilometer transect line for 2 hours within the sampling
station. Birds were identified according to their local names, acoustic calls and visual
representations with the aid of a field guide (Tañedo, 2015).
2.4.2 Sampling Stations
Sampling stations is located within the perimeter of manila north harbor since it is the only
area where flora and fauna species are located. The sampling stations is categorized as
built up area wherein the land is intensively used for establishments such as settlements,
transportation, and communication facilities. Below is the geographical location and visual
representation of the sampling station.
Table 2.1-12. Geographical Location of sampling stations.
Transect

Latitude

1

14° 37.896'N

2

14° 38.018'N

3

14° 37.798'N

MANILA HARBOUR CENTRE RECLAMATION PROJECT

Longitude
120°
57.519'E
120°
57.320'E
120°
57.252'E

Page | 2.1-55

PHILKAIROS, Incorporated

Figure 2.1-26. Terrestrial Ecology Sampling Stations.
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2.4.3 Baseline Characterization
A. Description of Sampling Stations
Transect 1 was established outside the harbor facility along Marcos Road in Manila City.
The area is heavily populated with buzzling container trucks coming in and out of the harbor
facility and to nearby areas. Trees were observed along Marcos Road but were planted and
maintained by the local government of Manila and Metro Manila Development Authority.
Adjacent areas of the Manila Harbor are densely populated with almost no space for trees to
grow. The harbor is in front of the Smokey Mountain were few planted trees have grown
which was the only area near to the facility with trees.

Plate 2.1-1. Transect 1 outside the Manila Harbour Facility
Transect 2 and 3 were established inside the Manila Harbor which is a reclamation area
near to its main entrance and exit, respectively. Trees were observed within the facilities
planted by the port management. These trees were planted along the access road and few
on the laydown areas.
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Plate 2.1-2. Vegetation inside the port facility near the main entrance
Transect 3 was established near the main exit of the harbor facility along the access road.
tree
Terrestrial Flora
A. Species Listing
A total of 12 tree species were observed in both transect area namely Terminalia catappa,
Gmelina arborea, Leucaena leucocephala, Delonix regia, Cocus nucifera, Acacia
auricoliformis, Ficus balete, Muntingia calabura, Leucosyke capitellata, Polyaltia longifolia,
Swietenia macrophyl and Vitex parviflora.
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Plate 2.1-3. Talisay (Terminalia catappa)

.23
.45
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Plate 2.1-4. Balete (Ficus balete)
B. Conservation Status
Below is the conservation status of tree species present within the sampling area. The
table below shows that most of the recorded tree species was not yet assessed under
IUCN conservation status except molave (Vitex parviflora) which is considered as
vulnerable. The recorded tree species was not naturally grown in the area but rather it was
planted by responsible persons for decoration and beautification of the area. Under the
newly updated national list of threatened Philippine plant, all recorded tree species are not
listed. According to DAO 2017-01, all other species not listed within the order are
considered non-threatened.
Table 2.1-12 Conservation Status of tree species recorded within the sampling area.
Common
Name

Scientific Name

Family Name

IUCN Status

Talisay

Terminalia catappa

Gemelina
Ipil-ipil

Gmelina arborea
Leucaena
leucocephala

Not yet been
Combretaceae assessed
Not yet been
Verbenaceae
assessed
Not yet been
Fabaceae
assessed

Fire tree

Delonix regia

Fabaceae

Coconut

Cocus nucifera

Arecacea

Acacia

Acacia auricoliformis

Fabaceae

Balete

Ficus balete

Moraceae

Alatires

Muntingia calabura

Tiliaceae

Alagasi
Indian
Lanutan

Leucosyke capitellata

Rutaceae

Polyaltia longifolia

Anonaceae
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Least Concern
Not yet been
assessed
Not yet been
assessed
Not yet been
assessed
Not yet been
assessed
Not yet been
assessed
Not yet been
assessed

DAO 2017-011

Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
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Common
Name
Mahogany

Scientific Name
Swietenia
macrophyla

Family Name

IUCN Status
Not yet been
assessed

Meliaceae

DAO 2017-011

Not Listed

C. Presence
The table below shows the presence of trees species within the sampling area. A total of
twelve (12) different tree species was recorded within the sampling area. Transect line 1
and 2 has the highest number in terms of species presences.
Table 2.1-13 Presence of tree species within the three transect lines.
Common
Name

Scientific Name

Transect line
1

Transect line
2

Transect line
3

Talisay

Terminalia catappa

x

x

x

Gemelina

Gmelina arborea

x

x

Ipil-ipil

Leucaena leucocephala

x

x

Fire tree

Delonix regia

x

Coconut

Cocus nucifera

x

x

x

Acacia

Acacia auricoliformis

x

x

x

Balete

Ficus balete

x

x

Alatires

Muntingia calabura

x

x

Alagasi
Indian
Lanutan

Leucosyke capitellata

x

Polyaltia longifolia

x

Molave

Vitex parviflora

x

Mahogany

Swietenia macrophyla

x

Mango

Mangifera indica

x

Royal palm

Roystonea regia

x

x

x

D. Presence
Transect Line 1
The figure below shows that Ipil-Ipil (Leucaena leucocephala) has the highest number in
terms of percent abundance followed by Gemelina (Gmelina arborea) and fire tree
(Delonix regia). These tree species were planted along highways and vacant areas within
the sampling station. These tree species are fast growing which makes them the most
abundant tree species in the area.
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Percent Abundance
Terminalia catappa
Gmelina arborea
Leucaena leucocephala
Delonix regia
Cocus nucifera
Acacia auricoliformis
Ficus balete
Muntingia calabura
Leucosyke capitellata

Figure 2.1-27 Percent Abundance of tree species in Transect/Station 1

Transect line 2
For Transect line 2, the figure below shows that molave (Vitex parviflora) is the most
abundant tree species followed by coconut (Cocus nucifera) and Japanese acasia (Acasia
auricoliformis). Most of the recorded molave tree are planted along pathways as
ornamental along with Japanese acacia and coconuts.

Percent Abundance
Vitex parviflora
Leucaena leucocephala
Swietenia macrophyla
Acacai auricoliformins
Cocus nucifera
Mangifera indica
Terminalia catappa
Gmelina arborea
Roystonea regia

Figure 2.1-28. Percent Abundance of tree species in Transect line 2
Transect line 3
The figure below shows that talisay (Terminalia catappa) is the most abundant tree
species within the sampling station followed by coconut (Cocus Nucifera) and alatires
(Muntigia calabura). These tree species are planted along highways as ornamental
plants.
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Percent Abundance

Terminalia catappa
Cocus nucifera
Muntingia calabura
Roystonea regia
Acacai auricoliformins
Ficus balete

Figure 2.1-29. Percent Abundance of trees within Transect line 3
Avifauna
During data gathering only two species of birds were recorded. It may be due to the
physical characteristic of the area which may not be suitable for other bird species to
thrive. The area is heavily industrialized, densely populated, polluted air and noisy
surrounding which is not conducive for them to thrive in the area.
Table 2.1-14. List of birds recorded during data gathering.
Common
Name
Eurasian tree
sparrow
Red Turtle
Dove

Number of
individuals

Scientific Name

Family Name

5

Passer montanus

Passeridea

3

Streptopelia
tranquebarica

Columbideae

IUCN
status
Least
concern
Not yet
been
assessed

DAO
2017-11
Not
listed
Not
listed

The project site is outside the 175-hectare protected area as declared by former president
Gloria Arroyo (Executive Order No. 1412). This protected area covers the lagoon along
Las Pinas and Paranaque which is commonly known as the Las Pinas-Paranaque Critical
Habitat and Ecotourism Area. This has been considered a critical habitat because of the
presence of migratory birds including the Chinese egret which migrates to escape the
northern winter.
There were no sightings of other birds as listed above. The area doesn’t have any
mangrove or shallow areas where birds would be able to forage unlike in the
abovementioned protected area which has the densest remaining mangrove area in
Manila Bay.
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2.4.3 Potential Impacts and Option for Prevention, Mitigation and/or Enhancement
There is no major impact of the project to the Terrestrial Ecology development will be
confined at the sea. Moreover, standing trees that were part of the assessment will not be
affected in the course of reclamation.

Potential Impact
Threat to the existence and/or loss of
species of important local species and
habitat.

Options for Prevention or Mitigating
and/or Enhancement
NOTE : A total of 12 species of trees
were observed in the 3 transect stations
within and outside the port facility. These
trees that were noted were planted and
have not grown naturally. On the other
hand, only 2 species of birds were
observed which the low species richness
may be impacted of the high
industrialization of the area.
The existence of species observed for
both flora and fauna will not be affected
by the project since expansion will be
concentrated going further to the sea.
The proponent can initiate a tree planting
activity within the port facility to enhance
further the greenery of the facility and
promote sequestration of carbon from
vehicles moving around.

Threat to the abundance, frequency and
distribution of species

The proponent may actively participate in
the protection of the Las PinasParanaque Critical Habitat and
Ecotourism Area by assisting the lead
agencies that were mainly tasked for its
protection.
NOTE : A total of 221 individuals of tree
species were observed within the tree
sampling areas. A total of 8 individuals
were observed within the established
stations.
The abundance, frequency and
distribution of species will not be affected
by the project since the development is
going to be seawards.
The company can initiate a tree planting
program to increase the number of trees
within the port facility which may promote
the increase of bird within the area.
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2.2 WATER
2.1 Hydrology and Hydrogeology
Baseline Conditions
Natural Drainage
The physical make-up of Manila can be subdivided into two – the North Manila and the
South Manila. The distinction is made with reference to the Pasig River, which divides the
territory into two. The river provides the main drainage that links the Manila Bay with
Laguna de Bay. It has a total length of about 25 kilometers.
ManilaBay has a coastline of about 190 kilometers, and its bottom is gradually deepening at
the rate of 0.1%. The Bay, which is roughly about 1,800 square meters in area, receives
water and wastewater from the NCR and about 17,000 square meteres of watershed
drained by 26 principal rivers. However, the highly polluted major rivers draining into it and
the various activities along the periphery posess a threat to the water quality of the bay.
(CPDO, 2002)
The Drainage Hierarchy
The drainage system of the City of Manila ranges from the river systems (Pasig-Manila Bay
segment) to the river tributaries and creeks or “esteros” and the large storm sewers, which
collect run-off water from the large areas of the city. The smallest drains are the small
ditches or drain pipes that run along the roadside and serve the individual properties.
The receiving water is the coastal bay area of Manila Bay into which the system discharges.
The water level of the sea body fixes the minimum level of the drainage channels. The
drainage outfall is normally within one or two meters above the mean sea level.
The main stream of the Marikina-Pasig River system starts from the river mouth to the
upstream flowing from San Juan River, Napindan and Manggahan channels and up North to
the Marikina River System (CPDO, CEO, 2002).
Within the urban area and along main thoroughfares in the cuty, the primary drainage
system is composed of the main drains called the interceptor drains. They are composed
mainly reinforced concrete box culverts and reinforced concrete pipes with cross section
dimensions of half a meter to one meter.
The secondary drainage system is a network of small drains within each neighborhood and
each serves as a small catchment area, ranging from a single property to several blocks of
houses or buildings. The overland flow runs through swales, ditches and along gutters of
main roads and terminate at inlets near the sidewalk. Cach basins are made up of boxed
inlets with curb and/or gutter openings with opening sizes varying from half a meter to a
meter in length. Spacings are irregular in main streets.
Where roads do not have gutters, overland flow collects and runs along ditches parallel to
the roads. In the absence of ditches, water flows towards the lower areas of the vicinity
where flooding results.
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Waterways and Esteros
The open waterways, on the other hand, are Perlita Creek in South Manila and Antipolo
Open Canal (0.600 kms.) in North Manila and 29 esteros (19 in North Manila with 20.01
kms. And 10 in South Manila with 11.72 kms.) with a total length of 31.82 kms.
There are twenty-nine (29) esteros, which run through the City. It has a total length of
approximately 31,812.33 meters, the longest of which is Estero de Pandacan with a total
length of about 3,200 meters, lying on the southern part of the Pasig River. Estero dela
Reina is the second longest estero with a total length of 2,892 meters and is located in the
northern part of the river. Perlita Creek, on the other hand, is 960 linear meters (CPDO,
2002).
The City Engineer’s Office of Manila has started to undertake the parcellary and relocation
survey of all major esteros and its tributaries indicating the proposed estero lines, easement
and service road right of way as a result of the survey; some esteros are already covered by
land titles. However, the problem of limited funding has temporarily stalled the completion of
the project. (CPDO, 2002).
2.1.1 Change in drainage morphology / inducement of flooding/ Reduction in stream
volumetric flow
The project site is part of Manila Bay, an almost land-locked bay facing the West Philippine
Sea and covers an area of around 1,800 km2. The coastal municipalities and cities of the
National Capital Region and the provinces of Bataan, Bulacan, Pampanga, and Cavite
bound it. Figure 2.2-1a shows the coastal area of the bay while Figure 2.2-1b shows the
delineation of the watershed area affecting Manila Bay.
A study conducted by the Partnerships in Environmental Management for the Seas of East
Asia (PEMSEA) delineated a total of 58 sub-basins in the area of Laguna de Bay and Manila
Bay, with thirty-seven of those sub-basins being part of the Pasig River and Manila Bay
watershed while 24 sub-basins are within the Laguna de Bay Watershed. The used
compilations from previous studies, with the boundaries determined using topographic
controls and existing sewerage configurations. Figure 2.2-2 shows the delineation of the
two watersheds.
Based on the location of the proposed project area, the watershed that will have impact on
the project is the Pasig River and Manila Bay watershed. But due to the location and nature
of the project, it will not have a significant impact on the identified drainage and watershed
areas, which could possibly lead to flooding.
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Figure 2.2-1a Coastal Area of the Bay
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Figure 2.2-1b Delineation of the Watershed area affecting Manila
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Identification and assessment of project impact on the change in drainage morphology/local
drainage system and resulting effects of flooding pattern in the project area and surrounding.
Include climate projections effects on flooding.
The nature and location of the proposed project will not have a direct impact on climate
change. However, there are impacts of climate change that can greatly affect the proposed
project site, which is located near the coast. These are sea level rise, flooding, and storm
surges.
Rodolfo and Siringan (2006) identified two major causes of sea level rise in the region of the
project area. The anthropogenic cause is the overuse of groundwater. Over-extraction of
groundwater resources can cause land subsidence. Another factor is the physical and
climatic setting of north Manila Bay’s flood-prone delta plains, including the relatively flat
topography of the project area and its close proximity to the coast. Due to its flat terrain and
occurrence of subsidence, the sea level rise will greatly impact the northern part of Manila
Bay. Based on feasibility studes conducted for the project, the proposed project will reclaim
to a minimum of 4 MASL.
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Figure 2.2-2 Delineation of the two watershed
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The proposed project site is situated in the generally flat alluvial plain at the coast of Manila
Bay. The project site is located approximately 2.5 kilometers east from the outlet of the
Pasig River to Manila Bay. In the 1:50,000-flood susceptibility map of the MGB, the area
where the site is located is classified as highly susceptible to flooding. It could experience
less than 0.5 m to 1 m flood height (Figure 2.2-3). During prolonged and extensive heavy
rainfall or extreme weather condition, it becomes inundated because of stream overflow.
During Typhoon Glenda in July 2014, the area experienced flooding up to about 0.5 m.
In order to mitigate flooding, the proposed project area will be backfilled to at least 4 MASL.
The backfill will be properly compacted and provided more importantly with an adequate
drainagefacility.
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Figure 2.2-3 Landslide and Susceptibility Map of Manila Quadrangle
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The Philippines is hit by an average of 20 typhoons annually with around four to five (5)
causing major disasters such as floods, storm surges and strong winds. Such storms in
recent years, that caused flood and inundation disasters were Typhoon Milenyo in 2006,
Typhoon Frank in 2008, Tropical Storm Ondoy in 2009, Typhoon Basyang in 2010 and
Typhoon Maring in 2013.
The passage of strong typhoons has caused massive coastal flooding due to the
overtopping of the Roxas Boulevard seawall during Typhoon Pedring (international name:
Nesat) (23-30 September 2011) and Typhoon Gener (Saola) (July 26 – Aug. 4 2012). During
these extreme weather occurrences, the entire seawall was battered by a storm surge that
overtopped the structure, causing massive flooding inland.
Typhoon Saola did not make landfall but tracked closest southeast of Manila Bay and
reinforced the prevailing southwest monsoon, resulting in huge amounts of rainfall in Luzon.
In addition to numerous losses to lives and property, Roxas Boulevard was closed to traffic
due to the floodwaters, and the seawall experienced huge overtopping waves that carried
volumes of debris into inland
The National Hurricane Center of the United States defines storm surge as water height
above predicted astronomical tide level, and storm tide as water height above mean sea
level. Storm surges are oscillations of the coastal water level from forcing from the
atmospheric weather systems that range in period from a few minutes to a few days. This
definition excludes normal wind-generated waves and swell, which have typical periods of
only several seconds.
Storm surges normally occur when water is raised by strong landward winds as hurricanes
or typhoons move toward the coast. A secondary cause that may account for
5 percent of the rise is the low pressure at the typhoon eye, enabling the ocean surface
there to stand higher than the surrounding areas. Depending upon the shape of the coastline
and slope of the sea floor and adjacent coastal plains, storm surges can inundate the
coastline and extend several kilometers inland. Usually, the maximum height of the storm
surge occurs near the point of landfall of a typhoon or a storm. In areas where there is a
significant difference between high and low tide, storm surges are particularly damaging
when they occur at the time of a high tide. This increases the difficulty of predicting the
magnitude of a storm surge because it requires weather forecasts to be accurate to within a
few hours.
“Nearshore bathymetry also influences the heights of storm surges. If it is shallow, there is
no space for deeper water currents to carry away excess water, which must accumulate
against the coast. Thus, Manila Bay and other bays and gulfs, particularly those with large
river deltas, can be expected to experience larger surges than shorelines adjacent to open
ocean or steeper continental shelves such as those off the east coasts of the Philippines.
Flat or gently sloping land almost invariably meets gently sloping near-shore seafloors,
maximizing the extent and intensity of inundation from storm-surge runout.”
The Philippine Atmospheric, Geophysical and Astronomical Services Administration
(PAGASA) has gathered anecdotal reports of typhoon surges up to 4 m high affecting the
coastal areas targeted for reclamation (Figure 2.2-4). Depending on how long the typhoon
winds last, and the timing and heights of the normal tides, a storm surge and the flooding it
causes can last from hours to days.
Based on the historical storm surge occurrence gathered by PAGASA, the height of the
water reached up to one meter near the project site. Historically, the area near the project
site has been hit by a storm surge at least five times.
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The project site is located near but outside the Manila Bay sea wall, designed to protect the
coastal area near the project site. As mentioned earlier, the area recently experienced
floods caused by the overtopping of the sea wall by waves caused by TS Gener. The
rehabilitation and redesign of the sea wall should include the protection of the proposed
project.
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Figure 2.2-4 PAGASA anecdotal reports on Typhoon surges affectiong coastal areas
targeted for reclamation
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2.1.2 Change in stream, lake water depth
The project site is part of Manila Bay, an almost land-locked bay facing the West Philippine
Sea and covers an area of around 1,800 km2. The coastal municipalities and cities of the
National Capital Region and the provinces of Bataan, Bulacan, Pampanga, and Cavite
bound it.
There are thirty-seven sub-basins being part of the Pasig River and Manila Bay watershed.
The nearest river to the project site is the Pasig River. This river system runs through five
cities and four municipalities and is the connection between two large, important bodies of
water; the Manila Bay in the west and Laguna de Bay in the east. Figure 2.2-5 shows the
Pasig River system.
Since the project is located approximately 2.5 kilometers from the outfall of the river, the
proposed project will not have a significant impact on the depth and drainage of the river.
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Figure 2.2-5 Pasig River System

2.1.3 Depletion of water resources / competition in water use
Current / projected water use (groundwater/surface water) in the area and adjacent areas
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In many cities built on deltas such as Venice, Bangkok, Tokyo, and Shanghai, have
experienced and are experiencing ground subsidence due to groundwater over-extraction.
In the Pampanga Delta, Rodolfo and Siringan (2006) documented a subsidence rate of a
few centimeters per annum. Based on the subsidence rates derived from the tide gauge
record of the South Harbor in Manila and other localities, they concluded that the cause of
subsidence is groundwater extraction.
Due to this, the proposed project will be using a service provider for its water supply, the
Manila Water. The Manila Water is the east water concessionaire, which sources its water
at the Angat Dam, a concrete water reservoir embankment dam that supplies 90 percent of
the raw water requirements of Metro Manila.
The project site is located in an area classified as Type I of PAGASA's Modified Coronas
Classification of Philippine climate (Figure 2.2-6). In this climate type, two pronounced
season, dry from December to May, and wet from June to November. The maximum rain
period is from June to September. And the areas characterized by this type are in general
exposed to the southwest monsoon and get a fair share of rainfall brought about by tropical
cyclones, occurring particularly during the maximum rain period. These areas are generally
found along the western portions of the country.
Based on the PAGASA data from 2000-2016 at the Port Area, the month with the highest
precipitation is the August; with maximum rainfall of 1145.9 mm last 2012. On the other
hand, February has the least amount of precipitation with only trace amount in 2010.
2.2 Oceanography
Baseline Conditions
2.2.1 Change/disruption in water circulation pattern, littoral current, and coastal
erosion and deposition
Bathymetric survey and map
Measurement of water currents
Analysis of available proximate tides data
Hydrodynamic modeling
Particle dispersion modeling and map
Storm surge hazard, exposure, vulnerability, risk maps
Identify and assess project impact on the degree of change/disruption of circulation pattern
and the potential for coastal erosion (including sediment transport modeling)
Build a hydrodynamic model based on the measured bathymetry and currents and tidal
analysis and then validate the model. Public domain software like the United States
Environmental Protection Agency Environmental Fluid Dynamics Code (EFDC) may be
used. Through the validated hydrodynamic model, assess the impacts of the project on
water circulation, littoral current, and coastal erosion and deposition. Use the modeling
results of Sec. 1.3.1 and 2.1.1.
Last May 2017, Environmental Assessment Services, Ltd. and EGS Asia Inc. conducted a
Coastal Engineering and Sediment Transport Study for the proposed project. The collected
survey data and published information show that the currents around the site are low and
generally driven by tidal action. A three dimensional hydrodynamic current model was set
up using the Danish Hydraulics Institute’s MIKE3 HD software which was calibrated against
tide level measurements and current metering carried out at the site.
MANILA HARBOUR CENTRE RECLAMATION Project
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Following successful calibration of the hydrodynamic model, a sediment transport model
was setup using the output from the hydrodynamic model and survey data on suspended
and seabed sediments and which was calibrated against available data. Both existing and
proposed reclamation layouts were modelled and the resulting impacts on sedimentation
were compared.
Based on the study conducted the proposed project will:
• Reduce the currents along the faces of the reclamation. This is particularly evident on the
south face of the reclamation on the southbound ebb tide.
Currents off the North Harbour are reduced during the southbound ebb tide and a circulation
is introduced during the northbound flood tide.
• Currents off the Novotas Fish Port are reduced during the northbound flood tide but there
is little change to the southbound ebb tide.
Overall however, the study concluded that the tidal currents are low and the impacts from
the proposed reclamation on the flows in the area are small.
The study also concluded that the proposed reclamation would have a local effect on
sedimentation with some long-term increase in sedimentation off the north and south faces
of the new reclamation and some reduction in the sedimentation rate off the existing Harbour
Centre. The impacts on sedimentation or scour elsewhere in the area will not be significant.
With regards to sedimentation, the study found that overall, there is some difference in the
sedimentation between the existing and proposed conditions but there is little impact from
the proposed project on conditions elsewhere in the area. There is likely increase
sedimentation to the west and decrease to the east due to the proposed project. These
changes are however likely to be minor as assessed on the basis of the available data. The
rate of sediment transport and deposition is largely controlled by the inshore waves.
In
effect there is a steady deposition of sediment during calm weather, however, moderate to
extreme wave action will lift and reposition this recently deposited material. Additional
material is also introduced locally from the adjacent creeks. In consequence, much of the
sediment movement is likely caused by individual extreme events rather than steady
changes in conditions; this means that there are likely to be substantial fluctuations in bed
levels following extreme events.
Discuss how the impacts may be affected by climate change especially sea level rise.
As discussed earlier, the nature and location of the proposed project will not have a direct
impact on climate change. However, there are impacts of climate change that can greatly
affect the proposed project site, which is located near the coast. These are sea level rise,
flooding, and storm surges.
Rodolfo and Siringan (2006) identified two major causes of sea level rise in the region of the
project area. The anthropogenic cause is the overuse of groundwater. Over-extraction of
groundwater resources can cause land subsidence. Another factor is the physical and
climatic setting of north Manila Bay’s flood-prone delta plains, including the relatively flat
topography of the project area and its close proximity to the coast. Due to its flat terrain and
occurrence of subsidence, the sea level rise will greatly impact the northern part of Manila
Bay.
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Based on the PAGASA data from 2000-2016 at the Port Area, the month with the highest
precipitation is the August; with maximum rainfall of 1145.9 mm last 2012. On the other
hand, February has the least amount of precipitation with only trace amount in 2010. The
temperature is also increasing. Figure 2.2-7 shows the increase in mean temperatures
relative to the reference 30-year average.

Figure 2.2-6 PAGASA’s Modified Coronas Classification of the Philippine Climate
Another impact of climate change that will affect the project directly is extreme weather
conditions. The Philippines is hit by an average of 20 typhoons annually with around four to
five (5) causing major disasters such as floods, storm surges and strong winds. Such
storms in recent years, that caused flood and inundation disasters were Typhoon Milenyo in
2006, Typhoon Frank in 2008, Tropical Storm Ondoy in 2009, Typhoon Basyang in 2010
and Typhoon Maring in 2013. Figure 2.2-8 shows the tropical storms that passed through
the area. As mentioned in the previous section, besides high winds, storm surges, heavy
precipitation, and flooding, these events also impact the sediment movement in the project
area. This will increase the occurrence of coastal erosion.
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Figure 2.2-7 Increase in mean temperatures relative to the reference 30-year average.
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2.2.2 Change in bathymetry
Use the hydrodynamic model to assess the impacts of the bathymetric changes. Discuss
how the impacts may be affected by climate change. Compare projected new bathymetry as
a result of the project with the existing.
Based on the Coastal Engineering and Sediment Transport study conducted by,
Environmental Assessment Services, Ltd. and EGS Asia Inc. conducted a Study for the
proposed project. The collected survey data and published information show that the
currents around the site are low and generally driven by tidal action. A three dimensional
hydrodynamic current model was set up using the Danish Hydraulics Institute’s MIKE3 HD
software which was calibrated against tide level measurements and current metering carried
out at the site.
The study found that with the project, there would be a reduction of the currents along the
faces of the reclamation. Overall however, the study concluded that the tidal currents are low
and the impacts from the proposed reclamation on the flows in the area are small.
The study also concluded that the proposed reclamation would have a local effect on
sedimentation with some long-term increase in sedimentation off the north and south faces
of the new reclamation and some reduction in the sedimentation rate off the existing Harbour
Centre. The impacts on sedimentation or scour elsewhere in the area will not be significant.
With regards to sedimentation, the study found that overall, there is some difference in the
sedimentation between the existing and proposed conditions but there is little impact from
the proposed project on conditions elsewhere in the area. There is likely increase
sedimentation to the west and decrease to the east due to the proposed project. These
changes are however likely to be minor as assessed on the basis of the available data. The
rate of sediment transport and deposition is largely controlled by the inshore waves.
In
effect there is a steady deposition of sediment during calm weather, however, moderate to
extreme wave action will lift and reposition this recently deposited material. Additional
material is also introduced locally from the adjacent creeks. In consequence, much of the
sediment movement is likely caused by individual extreme events rather than steady
changes in conditions; this means that there are likely to be substantial fluctuations in bed
levels following extreme events. Figure 2.2-8 shows the bathymetric map of the area.
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Figure 2.2-8 Tropical storms that passed through the area.
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IMPACT ASSESSMENT, MITIGATION and MONITORING PLAN

Closure

Operation

Construction

Potential
Hazards/Impacts

Preconstruction

Table 2.2-1 Summary of Impacts and Mitigation Plan
Phases
Options for Prevention or
Mitigation or
Enhancement

Change in drainage morphology / inducement of flooding/ Reduction in stream volumetric flow
Flooding
x
x
The reclamation finish
ground level is set at at least
4 MASL.
Regular dredging of the
mouth of the waterways
should be done. Water level
at this points should be
monitored and recorded to
determine if a particular rise
at a certain period is due to
sedimentation.
Besides removal of silted
materials, clean up of the
same area for garbage and
other trash from the
upstream portion or drifted
by current should be done.
Change in stream, lake water depth
Siltation
x

x

Regular dredging of the
mouth of the waterways
should be done. Water level
at this points should be
monitored and recorded to
determine if a particular rise
at a certain period is due to
sedimentation.
Besides removal of silted
materials, clean up of the
same area for garbage and
other trash from the
upstream portion or drifted
by current should be done.

Depletion of water resources / competition in water use
Increase in demand for
water

x

MANILA HARBOUR CENTRE RECLAMATION Project

x

Water conservation
measures shall be
implemented during project
development.
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Closure

Operation

Construction

Potential
Hazards/Impacts

Preconstruction

Phases
Options for Prevention or
Mitigation or
Enhancement

Rainwater harvesting during
the rainy season could be done
to augment the water source.
The community should also be
educated on how to conduct
rainwater harvesting and on
proper water management.

Change/disruption in water circulation pattern, littoral current, and coastal erosion and
deposition
Regular dredging of the mouths
x
x
of the waterways will be
necessary to prevent sediment
accumulation and promote
flow. Areas prone to
stagnation that may host debris
piling up or pollutant
concentration are generally
dealt in a coastal zone or near
the mouth of the waterways
and a pollutant management
program must be implemented.

Change in bathymetry
x

MANILA HARBOUR CENTRE RECLAMATION Project

x

Regular bathymetric survey
should be conducted during
dredging to limit the vertical
extent of dredging. Areas that
are prone to shallowing due to
sediment deposition (at the
mouths of the waterways) will
be dredged on a regular basis.
Areas prone to deepening due
to siltation should be protected
by engineered control
measures.
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2.2.3 Water Quality
2.2.3.1 Degradation of groundwater quality
2.2.3.1.1. Existing Water Resource Use
The predominant water use around the project are for domestic and industrial use. These
are sourced/provided by the existing water franchise concessionaire – Maynilad.
2.2.3.1.2 Depletion of water resources / competition in water use
The proper determination of water demand is a basic consideration in the design of all
water supply and distribution systems and facilities. Basic design parameters for
estimating and forecasting water demand are as follows:
A. Type of building occupancy, i.e., specific type or types of activities or uses
expected/projected; these will generally fall within basic types such as industrial,
business, mercantile/commercial, institutional and residential;
B. Occupant loads: i.e., the estimated number of occupants projected to be utilizing the
facilities, usually calculated in relation to established unit areas per person: although
other parameters can be utilized and) or applied:
C. Water usage per type of facility: projected water demand vis a vis building
type/occupancy for this will vary from region to region, but are generally obtained from
accepted codes and standards stipulated by the Authority Having Jurisdiction; and
D. Other water uses, i.e., generally non-potable water required for irrigation, agriculture
and landscaping; maintenance and cleaning (e.g. vehicle and equipment cleaning, etc)
and replenishment water for water-cooled air-conditioning, etc.)
For the purposes of this preliminary technical/engineering design and feasibility study,
a unit consumption of eighty six (86) cubic meters/day/hectare or one (1.0) liter per
second/hectare was adopted. This value is deemed appropriate for light to medium
density types of development.
2.2.3.1.2.1 Unaccounted-for Water
Non-revenue-water (NRW) or Unaccounted-for-water (UFW) includes metering errors,
and under billing, as well as losses due to unauthorized free use, illegal connections
and leakage. For the estimates and initial design calculations, a ten percent (10%)
water loss factor will be adopted.
2.2.3.1.2.2 Total Water Demand
In light of the foregoing water demand and consumption and estimated losses, the total
water requirements in consideration of eventual full development and occupancy was
estimated at approximately 4896 cubic meters per day or approximately 56.67 liters
per second.
2.2.3.1.2.3 Demand Variation
In general, the water demand and consumption will vary within the day. In an industrial
zone, this will also vary according to the type of industrial activities and/or industrial
MANILA HARBOUR CENTRE RECLAMATION Project
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processes housed within the facilities. However, the determination of the final locator
profiles is not possible at this stage, and only initial assumptions can be made on the
types of industrial activities, assumptions are based on generally accepted standards
or patterns of utilization and demand. Based on actual studies, it is within acceptable
standards to assume that peak hour demand will be approximately twice the average
daily demand (ADD). On the other hand, minimum hour demand (MHD) will range from
about thirty percent (30%) to fifty percent (50%) of the average daily demand (ADD).
Furthermore, water demand patterns will also vary within the year in relation to such
factors as seasonal weather, climate patterns, e.g. summer or hot, dry seasons will
escalate domestic water consumption as well as demand for cooling water in airconditioning systems. Hence, there will be periods wherein the consumption is slightly
higher than average; Of course, industrial processes may not be characterized by such
variance.
In addition, holidays, weekends and other periods will also be characterized by lesser
water consumption and demand. At this stage however, a simplified demand projection
factor of one hundred fifty percent (150 %) for industrial occupancies compared to one
hundred thirty percent (130%) for residential occupancies is applied.
Peaking factors are applied to the Average Daily Demand (ADD) to establish the
Maximum Daily Demand (MDD) and Peak Hour Demand (PHD). The following peaking
factors shall be adopted:
Table 2.2-2 Water Demand variation and Peak factor

Maximum Day Demand is usually considered in evaluating the adequacy of water
sources while Peak Hour Demand is used in pipe sizing since the volume of water
distributed is highest under this condition.
2.2.3.1.3 Ground Water Quality
To establish the basline water quality that may be tapped to service project in the future,
samples were taken from two existing water sources from the existing 79-hectare port facility
last July 2017. Results are presented in tha table below:
Table 2.2-3 Ground Water Sampling Results
Paramaters
PNDW
GW1
Stds.
pH
6.6-8.5
8.5
Total Suspended Solids
Less than 6
(TSS) mg/L
Oil & Grease (O&G) mg/L
2
Biological Oxygen
7
Demand (BOD5) mg/L
Dissolved Oxygen (DO)
6.9
mg/L
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7.9
10
<1
9
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Paramaters
Chemical Oxygen
Demand (COD) mg/L
Total Coliform
Fecal Coliform
Chromium Hexa, mg/L

PNDW
Stds.
-

GW1

GW2

65

51

<1.1

<180
<180
less than
0.003
less than
0.01
0.53
<0.005
<0.003
0.03
<0.01

<180
<180
less than
0.003
0.2

Nitrate, mg/L
Phosphates, mg/L
Arsenic (As), mg/L
Cadmium (Cd), mg/L
Lead (Pb), mg/L
Mercury (Hg), mg/L

0.01
0.003
0.01
0.0001

0.64
<0.005
<0.003
0.017
<0.001

The exceedance in the Coliform levels and lead content in both samples should be
investigated considering that these samples were taken from actual water sources or tap
where locators derive their water supply. Existing activities and industry sources should be
taken into consideration and posible pipe leaks or integrity of the existing pipelines taken into
account. The exceedance must also be reported to Maynilad for quality monitoring.

2.2.4 Freshwater Ecology
2.2.4.1 Materials and Methods
All sampling was conducted following the US EPA Rapid Bioassessment Protocols for
freshwater macroinvertebrates. The collection of macroinvertebrate samples used a
modified kick net with a 1m2 supported by 2 poles. This was used in banks, riffles, exposed
bedrock and leaf packs. The net was placed downstream while about 1m upstream of the
net were disturbed with a sampling reach of 50 meters. Collected specimens were
transferred to a polyethylene bottle with 10% formalin solution for preservation and were
later brought to the laboratory for identification and analysis. For every 80mL of the sorted
samples, 5mL of the total volume will be extracted using a pipette with a widened tip that
would serve as a subsample. Furthermore, subsamples were further examined under Leica
compound microscope and Leica binocular microscope for identification. Naming and
classification of organisms was up to its family level only.
Metrics or indices calculations included Relative Abundance, Modified Family Biotic Index
(Hilsenhoff, 1988; Barbour, et. al, 1999) and Pollution Tolerance Abundance. These metrics
and the tolerance values are patterned from the US EPA Rapid Bioassessment Protocols.
2.2.4.2 Sampling Stations
Survey was conducted along the rivers draining north and south of the existing Manila
Harbor about 3.1 kilometers from station 3 as shown in the figure below.
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Figure 2.2-8. Freshwater Sampling Stations.
Table 2.2-4. Geographical Location of sampling stations.
Station

Latitude

Longitude

1

10°15'52.97"N 123°47'52.60"E

2
3

10°15'14.02"N 123°48'1.31"E
10°15'0.79"N 123°48'16.79"E

4

10°14'35.22"N 123°48'22.71"E
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2.2.4.3 Baseline Characterization
A. Description of Sampling Stations
The sampling stations were situated in highly urbanized area which drains near the project
site. The lower portion sampling stations were mainly used by very fisherfolks as their
docking area. No fishing and other recreational activities observed in the area.
The water color was grayish to black with transparency less than 0.5 meters. Sewers from
houses and industries is directed to this bodies of water. Locals living along the river and
underneath the bridges are using the river as their public toilet. The upstream portion of the
river are densely populated and industrialized area which also contributes to the water
pollution.
Solid waste management is also an issue on this area where locals have been dumping their
garbages into the river. Despite of the strict implementation of Solid Waste Management
within the barangay level, there are still solid waste dumpings observed during the sampling
activity. Plastic bags, diapers, styrofoams, food packs and even plastic chairs were observed
on the river.

Plate 1. Station 4
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Plate 2. Station 3

Plate 3. Station 2
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Plate 4. Station 1

Plate 5a. Water samples collected for water quality analysis
2.2.4.3.1 Fresh Water Quality
Freshwater sampling for the the first set of samples was conducted in July 12, 2017.
Baseline characterization for surface water was done through sampling at the four (4)
stations described above.
From visual observation (see photo above), the water samples may already be considered
as heavily contaminated. The presence of heavy industries and informal settlements along
the two (2) Esteros can be considered as the culprit in the dumping or indiscriminate
disposal of domestic and hazardous wastes in the water tributaries resulting in exceedance
of heavy metal values from DENR limits.
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Table 2.2-5a. Freshwater Sampling Results (first sampling)
Parameter
Station 1 Station 2 Station 3
pH
Disolved Oxygen (DO), (mg/L)
TSS (mg/L)
Oil and Grease (mg/L)
BOD5 (mg/L)
Chromium Hexa, mg/L
Nitrate, mg/L
Phosphates, mg/L
Arsenic (As), mg/L
Cadmium (Cd), mg/L
Lead (Pb), mg/L
Mercury (Hg), mg/L
Fecal Coliform MPN/100ml
Total Coliform MPN/100ml

7.0
0
Less than
6
1
85
Less than
0.003
Less than
0.01
3.74
Less than
0.005
Less than
0.003
Less than
0.01
Less than
0.001
16 x105
>16 x105

7.4
0
21

7.3
0
25

DAO 201608 (Class C)
6.5-9.0
5
80

5
45
0.013

2
140
0.011

n/a
7
0.01

Less than
0.01
6.52
Less than
0.005
Less than
0.003
0.083

7

Less than
0.003
0.058

Less than
0.01
4.42
Less than
0.005
Less than
0.003
0.016

Less than
0.001
>16 x105
>16 x105

Less than
0.0017
35 x104
>16 x105

Less than
0.001
>16 x105
>16 x105

7.3
0
Less than
6
14
80
0.012
Less than
0.01
7.72
0.007

Station 4

0.5
0.02
0.005
0.05
0.002
400
10,000

The exceedance in Fecal and Total Coliform is alarming and proves the unsanitary and
improper domestic waste (human excreta) disposal by settlers along the waterways.
In February 28, 2018 another set of samples were taken from the same sampling points to
be tested for other metals (Chromium, Nickel) and Surfactant, Boron, Free Cyande and Total
PCB.
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Plate 5b. Freshwater Sampling Station Photos (second sampling)
Chromium and Nickel sampling were done by flame AAS method. Gas Chromatography was
employed for processing Free cyanide and Total PCB. The 5540 C. Anionic Surfactant as
MBAS was employed for Surfactant sampling/test while test for Boron was done by the
4500-B C. Carmine Method.
Chromium
Chromium is being utilized for various purposes. While small quantities are used in
cosmetics, toners, plastics and soaps, chromium is considerably used in the metal plating
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industry for corrosion inhibition and decoration purposes. In metal finishing, it creates a
protective film on soft and galvanized metals that help in paint adhesion. Natural sources of
chromium include volcanic emissions, forest fires and vegetative debris. Chromium plating,
fossil fuel combustion, municipal waste and sewage sludge incineration are among the
anthropogenic source of Chromium. Whilst, Chromium does not bioaccumulate in fish or
invertebrates, various marine species have their respective chronic toxicity evels where
adverse effect can occur (Canadian Council of Ministers of the Environment, 1999).
Nickel
Nickel is a silvery-white metal which is usually utilized to make stainless steel and other
alloys stronger to withstand extreme temperatures and corrosive environments. It is widely
distributed in nature and in fact the 24th most abundant element forming about 0.008% of
the earth’s crust. It may enter in the water bodies through the weathering and dissolution of
nickel-containing rocks and soil. Through industrial processes (i.e. mining and smelting
operations) and industrial waste water, anthropogenic source.
Nickel can also find its way to water bodies. Ingestion is the primary route of exposure for
the non-smoking general population but exposure due to inhalation especially for workers in
the nickelrefineries and processing industries is proven to pose more threat causing nasal
and lung cancer (IARC).
Surfactant
Surfactants are widely used in cleaning products due to their ability to lower the surface
tension of water making the molecules slipperier thus the less likely they stick to themselves
and more likely to interact with oil and grease. Aside from soaps and detergents, surfactants
are also used in lubricants, inks, herbicides, adhesives and emulsifiers. Accumulation of
surfactants in a water body form an insulating layer of foam. Such layer will weaken
exchange between the water body and gas atmosphere which eventually leads to reduction
in dissolve oxygen. This could devastate number of microorganisms causing hypoxia. Its
effect to human health ranges from skin irritation to liver damage and carcinogenic
symptoms (Zhu et.al, 2014).
Boron
Boron in the form of Boric acid and borates are used in glass manufacture, soaps and
detergents, cosmetics and pharmaceuticals. Boron in the environment is always in the form
of borates and boric acid. The natural borate content of the surface water is usually in very
small amount. The significant increase of borate in the water is primarily caused by
wastewater discharges. Some studies suggest that the liver is susceptible to boron toxicity at
high dose levels (Wong et al. 1964).
Free Cyanide
Most of the cyanides in soil and water come from industrial processes. Although certain
bacteria, fungi and algae produce cyanide which is also found in a number of food and
plants, major sources of cyanides in water are from the discharges of metal mining
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processes, organic chemical industries, iron and steel plants or manufacturers and
wastewater treatment facilities. Exposure to small amounts of Cyanide can be harmful to
human health depending on the form of cyanide such as hydrogen cyanide gas and cyanide
salts. Meanwhile, exposure to high levels may harm the brain and heart and can even cause
coma and death (ATSDR, 2006).
Total Polychlorinated Biphenyls (PCB)
PCB has been widely used as additives to oils in electrical equipment, hydraulic machinery
and other applications where chemical stability has been required for safety, operation or
durability. It is fire resistant, has low electrical conductivity, has high resistance to thermal
breakdown and is resistant to many oxides and other chemicals. In spite of the importance,
PCBs are among the most widespread environmental pollutants. It adsorbs strongly to
sediments. Chronic effects of low-level PCB exposures reported include liver damage,
reproductive and developmental effects and possibly cancer (UNEP, 1999).
Sampling Results (Second Sampling)
According to the current usage of the ambient surface water, the surface water sampling
sites were further classified under Class D of DAO 2016 – 08 which refers to navigable
water bodies.
Current assessment of the freshwater monitoring stations shows that all measurement of
the parameters taken have values lower than the DENR regulatory standards. Values of the
parameters assessed as well as the regulatory standards set by the DENR except for Boron
which exceeded allowable levels in Stations 2, 3 and 4. The results are summarized in the
Table below:
Table 2.2-5b. Freshwater Sampling Results (second sampling)
Parameters
FW1
FW2
FW3
FW4
Chromium (mg/L)
Nickel (mg/L)
Surfactant
(MBAS)(mg/L)
Boron (mg/L)
Free
Cyanide
(mg/L)
Total PCB (ug/L)

<0.01
<0.005
0.14

<0.01
<0.005
0.10

<0.01
<0.005
<0.09

<0.01
<0.005
0.10

DAO 2016-08
Class C
0.01
0.2
1.5

0.22
<0.01

1.03
<0.01

1.1
<0.01

0.95
<0.01

0.75
0.1

<1

<1

<1

<1

0.5

Stations 2, 3 were samples having exceedance in Boron levels are highly populated areas,
comprising of informal settlers along the water ways. Water flowing from upstream Station 3
drains to the Manila bay through the mouth of the waterway where Station 4 is located.
Boron, one of the components of most laundry bleach may be the culprit for the exceedance
considering that settlers in these areas discharge waste water (including water laundry).
Continued monitoring of the level of Boron in these areas including other parameters tested
above is recommended to establish trending and determine other possible sources and
factors contributing to its presence.
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B. Macroinvertebrate Abundance
A total of 962 individuals were collected and sorted from all sampling stations. These
individuals are resolved in 9 macroinvertebrate families namely Baetidae, Psychodidae,
Caenidae, Hydrospsychidae, Sialidae, Chironomidae, Saldidae, Saldidae, Perlidae and
Syrphidae.
In terms of abundance, Chironomidae is the most abundant which is 33.3% of the total
sampled macroinvertebrates. This is then followed by Psychodidae which is 27.9% and
Syrphidae. Least abundant macroinvertebrate family is Sialidae which is 0.6% of the total
sampled macroinvertebrates as shown in the figure below.
Psychodidae and Chironomidae are known pollution tolerant macroinvertebrate families.
Psychodidae otherwise known as drain flies are native to humid tropics. These organisms
inhabit plumbing drains and sewage system and even extremely polluted areas. On the
other hand, Chirominidae or also known as Chironomid are often associated with degraded
or low-diversity ecosystem. They can live in anoxic conditions where pollution is dominant.

Baetidae
Psychodidae
Caenidae
Hydrospsychidae
Sialidae
Chironomidae
Saldidae
Perlidae
Syrphidae

Figure 2.2-9. Macroinvertebrate Relative Abundance.
Station FW4 has the highest number of macroinvertebrates observed with a total of 265
individuals observed. Not far from the total number of individuals sampled is FW 2 which is
243 individuals. Least stations with macroinvertebrates but not far from the others are
stations FW 1 and FW 3 with 226 and 228 individuals, respectively. Highest number of
pollution indicator species were observed in Stations FW2 and FW4 but not so far from the
abundances of the other stations.

MANILA HARBOUR CENTRE RECLAMATION Project

Page | 2.2 - 33

PHILKAIROS INCORPORATED

300

Number of Individuals

250

Syrphidae
Perlidae

200

Saldidae
Chironomidae

150

Sialidae
Hydrospsychidae

100

Caenidae
Psychodidae

50

Baetidae
0
FW1

FW2

FW3

FW4

Figure 2.2-10. Macroinvertebrate Relative Abundance for each stations.
Macroinvertebrates were classified based on their tolerance to pollution using Hillsenhoff’s
Biotic Index. Families Psychodidae, Chirominidae, Salidae and and Syrphidae are
considered in the said biotic index as pollution-tolerant and the other observed families are
intermediate-pollution tolerant.

Figure 2.2-11. Macroinvertebrate under Family Caenidae.
Out of the 962 individuals observed, 873 are considered pollution-tolerant species which
would mean that they can thrive in bodies of water that are highly polluted. This comprises of
about 91% of the total sampled individuals in 4 sampling stations. Intolerant to pollution
species comprises of about 9% of the total sampled individuals only. The high abundance of
these pollution-tolerant species would suggest that the waters of the sampling stations are
already polluted.
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Figure 2.2-12. Abundance of Macroinvertebrate based on Pollution Tolerance.
Computation of Hilsenhoff Field Biotic Index was made to assess the degree of pollution in
all sampling stations. As shown in the figure below, all of the sampling stations have very
poor water quality with an average index of 8.58. Moreover, based on the biotic index, there
is a severe organic pollution likely within this bodies of water. Highest HBI computed is in
FW1 (8.65) followed by FW2 (85.9), FW3 (8.58) and FW4 (8.50). The degree of pollution as
computed is evident on the current situation of these rivers.
8.70
8.65

Biotic Index

8.60
8.55
8.50
8.45
8.40
FW1

FW2

FW3

FW4

Figure 2.2-13. Hilsenhoff Field Biotic index for each sampling station
B. Other organisms observed
No fishes were collected in the exploratory fishing that was conducted. Moreover, local
interviews say that there are no fishes that can leave on water except for the janitor fishes.
Local have already considered the river as “dead”.
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2.2.4.3 Potential Impacts and Option for Prevention, Mitigation and/or Enhancement
There is no major impact of the project to the freshwater ecology since the waters are
already impacted with the urbanization of the area. Moreover, the project is concentrated on
the sea hence would not affect the current condition of the river.
Table 2.2-6. Summary of Impacts and Mitigation Measures
Potential Impact
Options for Prevention or Mitigating
and/or Enhancement
Threat to the existence and/or loss of
Severe pollution and impact has been
species of important local species and
observed to the freshwater ecology. The
habitant
project is not likely to affect the existing
species
Threat to the abundance, frequency and
Severe pollution and impact has been
distribution of species
observed to the freshwater ecology. The
project is not likely to affect the existing
species

2.2.5 Marine Ecology
Manila Bay plays a vital role in the economy not just within Metro Manila but also the
entire country. This bay has facilitated the commerce and trade between the
Philippines and its neighboring countries becoming a gateway for the development of
the country dating back from the Spanish Occupation. The bay has a total area of
about 1,994 sq. kilometers with a coastline of about 190 kilometers.
In the advent of the economic development, the said bay has been impacted with the
unsustainable progress of the Philippines’ capital. The industrialization of Metro
Manila together with its ever increasing population within the rivers and watershed
that drains to Manila Bay have brought degradation not just the river but the entire
bay itself.
One of the negative impact of the heavy industrialization in Metro Manila is the
deterioration of Manila Bay’s water quality. There are several industries that operate
within its coastline such as shipyard facilities, heavy industries, refineries, power
plants, malls and many more. The untreated wastewater coming from this industries
and sewer outlets from densely packed houses have contributed to the rapid
deterioration of water quality.
With the current status of Manila Bay, there is an increasing clamor for the protection
and rehabilitation. This rehabilitation aims to improve the current status of bay and
prevent further damage its remaining resources. In December 18, 2008 by virtue of
the writ of continuing mandamus issued by the Supreme Court’s Manila Bay
Advisory Committee, the Department of Environment and Natural Resources has
been tasked to lead in the rehabilitation, restoration and conservation of Manila Bay.
Moreover, the GR No. 171947-48 (Writ of Continuing Mandamus) have ordered the
Metropolitan Manila Development Authority, Department of Education, Department
of Health, Department of Agriculture – Bureau of Fisheries and Aquatic Resources,
Department of Agriculture – Bureau of Soils and Water Management
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Department of Public Works and Highways, Department of Budget and
Management, Philippine Coast Guard, Philippine National Police – Maritime Group,
Department of Interior and Local Government, Philippine Ports Authority,
Metropolitan Waterworks and Sewerage System and Local Water Utilities
Administration to “clean-up, rehabilitate, and preserve Manila Bay and restore and
maintain its water to SB Level to make them fit for swimming, skin diving and other
forms of contact recreation.
Despite of the immense effort of the government to comply with the mandate of the
Supreme Court, the issue of deteriorated water quality is still a problem. This has
been mainly brought by the untreated wastewater from human settlements and lack
of sanitary facilities.
2.2.5.1 Marine Water Quality
The first marine water sampling was conducted in July 12, 2017.
Baseline characterization for marin water was done through sampling at the four (4) stations
described below.

Figure 2.2-14a Marine Water Sampling map
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Table 2.2-7. Geographical Location of Marine Water sampling stations

Table 2.2-8a Marine Water Sampling (First Sampling)
Parameter

Station 1

Station 2

Station 3

Station 4

pH
Disolved Oxygen (DO),
(mg/L)
TSS (mg/L)

8.0
4.0

8.1
6.4

7.9
5.0

8.0
5.9

Less than
6
1

Less than
6
Less than
1
4.0
Less than
0.003
0.2

10.38
Less than
0.005
Less than
0.003
Less than
0.01
Less than
0.001
24 x103

Less than
6
Less than
1
6.0
Less than
0.003
Less than
0.01
13.57
Less than
0.005
Less than
0.003
Less than
0.01
Less than
0.001
24 x103

0.96
Less than
0.005
Less than
0.003
Less than
0.01
Less than
0.001
<180

Less than
6
Less than
1
4.0
Less than
0.003
Less than
0.01
0.88
Less than
0.005
Less than
0.003
Less than
0.01
Less than
0.001
17 x102

24 x103

24 x103

<180

24 x102

Oil and Grease (mg/L)
BOD5 (mg/L)
Chromium Hexa, mg/L
Nitrate, mg/L
Phosphates, mg/L
Arsenic (As), mg/L
Cadmium (Cd), mg/L
Lead (Pb), mg/L
Mercury (Hg), mg/L
Fecal Coliform
MPN/100ml
Total Coliform
MPN/100ml

4.0
Less than
0.003
0.3

DAO 2016-08
(Class SB)
7.0-8.5
6
50
n/a
n/a
0.05
10
0.5
0.01
0.003
0.01
0.001
200
3000

With the polluted water draining from the two waterways and discharging at Manila Bay (the
proposed is located between discharge points of these waterways), marine water samples
also exhibit high levels of Fecal and Total Coliform exceeding the allowable levels for SB
type classification.
Further, a noted exceedance in Phospahate levels in all sampling stations area noted.
Phosphates are related in industries related to fertilizer manufacturing, steel/metal related
processes (coating/treatment), electric power generation (coal), sewerage (treatment and/or
disposal of sewage) and the like.
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While the existing Port facility caters to storage and warehousing (only) of some materials
that may be contributory to the presence of Phosphates (i.e. steel storage facility, coal
storage, feeds/fertilizer storage), such should be looked into as possible dispersion of
components from these products during handling (transfer from vessels to storage facility).
The existing problem in improper sewage discharge in the area may also be contributory to
its exidence.
Also in February 28, 2018 another set of samples were taken from the same sampling points
to be tested for other metals (Chromium, Nickel) and Surfactant, Boron, Free Cyande and
Total PCB. Presented in the Table below are the results.
Table 2.2-8b Marine Water Sampling (Second Sampling)
Parameters
MW1
MW2
MW3

Chromium (mg/L)
Nickel (mg/L)
Surfactant
(MBAS)(mg/L)
Boron (mg/L)
Free
Cyanide
(mg/L)
Total PCB (ug/L)

MW4

<0.01
<0.005
<0.09

<0.01
<0.005
<0.09

<0.01
<0.005
<0.09

<0.01
<0.005
<0.09

DAO 2016-08
Class SB
Water Criteria for
Manila Bay
0.05
0.04
0.3

2.43
<0.01

2.43
<0.01

2.35
<0.01

2.35
<0.01

0.5
0.02

<1

<1

<1

<1

0.3

Due considertion should be observed in terms of providing sufficient sewage
disposal and treat facility for the proposed project to ensure that discharges from the
project does not exceed allowable limits. Adherance to allowable types of industries
as dictated by the Deed of Restriction should also be strictly implemented.
2.2.5.2 Marine Ecology Assessment : Materials and Methods
Sampling were conducted near and within the reclamation area. Manta-tow survey
was conducted to check the benthic lifeform but the water visibility was very low.
Water transparency was estimated to range from 0.5 to 1 meter only. Diving were
attempted but nothing can be seen underneath even taking pictures is impossible.
Hence, with the low visibility only plankton and meiofaunal assemblages were
considered.
There were no mangrove or any mangrove associated flora observed near the area.
2.2.5.1.1 Meiofaunal Assemblage
Sediment samples were collected at each soft bottom benthos station using an
Ekman bottom grab sampler covering an area of 0.0225 m2 . Two samples were
obtained from each station and sieved through a 0.5 mm wire mesh sieve
immediately after collection. The sediment residues with the organisms retained in
the sieve were placed in plastic container, stained with Rose Bengal and preserved
in 10% formalin.
Samples were processed in the laboratory where they were washed with tap water to
get rid of excess formalin. Sorting of organisms from the sediments was done with
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the aid of a stereozoom microscope. Identified organisms were placed in vials
containing 70% alcohol and classified to family level if possible. Specimens sorted
from the sediment samples were counted to analyze their density. Density was
expressed in terms of number of individuals per square meter (indv/m2).
Biomass of the benthic fauna for each station was also measured, and expressed in
terms of wet weight in grams per square meter (w wt g/m 2).
The biological data were analyzed using different approaches: Diversity, Species
Richness and Species Evenness. Diversity was calculated using the ShannonWiener Index, species richness using the Margalef Index, and species evenness
using Pielou Index.
2.2.5.1.1 Plankton Assemblage
Plankton sampling was also carried out in all the 7 marine water quality stations.
Duplicate vertical samples were taken at each station by hauling a 25-cm mouth
diameter conical plankton with 20 microns mesh size for phytoplankton and
zooplankton analyses. Hauling was made from approximately near the bottom to the
surface to minimize the effect of variations brought about by diurnal migration of
plankton (Jillett, 1971). All plankton samples were preserved in 10% formalin solution
immediately after collection.
The numerical density of both phytoplankton and zooplankton organisms was
determined using an aliquot. The samples in the aliquot were, at first, examined
microscopically to determine the identity of the components represented and were,
later, counted for organisms using a Sedgewick-Rafter cell. The densities of
phytoplankton and zooplankton organisms were estimated, and then transformed to
number per cubic meter of seawater (no./m3).
The biomass of plankton was determined for each sample using the “wet”
displacement volume method (Ahlstrom, 1976). The plankton volume measurement
provides a rough measure of planktonic biomass (Smith and Richardson, 1977), and
can be considered as an index to the amount of living matter present in the form of
one or more of the various kinds of organisms comprising a plankton population
(Beers, 1976).

MANILA HARBOUR CENTRE RECLAMATION Project

Page | 2.2 - 40

PHILKAIROS INCORPORATED

2.2.5.2 Sampling Stations

Figure 2.2-14b. Marine Sampling Stations.
Table 2.2-9. Geographical Location of sampling stations.

Station
1
2
3
4
5
6
Control

Latitude
14° 38.181'N
14° 38.175'N
14° 37.900'N
14° 37.892'N
14° 37.606'N
14° 37.640'N
14° 37.778'N

Longitude
120° 56.644'E
120° 56.096'E
120° 56.419'E
120° 56.074'E
120° 56.267'E
120° 56.785'E
120° 55.122'E

2.2.5.3 Baseline Characterization
A. Phytoplanton
A total of 81 phytoplankton species were observed in the area. Three (3) out of 81
species are Blue-green Algae, 35 species are Diatoms, 41 species are
Dinoflagellates and 2 species are Euglenoids. The following plates are some of the
phytoplankton species observed in the area:
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Plate 6.Chaetoceros diversus

Plate 7.Navicula elegans

Plate 8.Ceratium furca

Among the four-phytoplankton groups identified, Dinoflagellates had the highest
number of member species in all sampling stations. This is followed by the Diatoms,
Bluegreen-algae and Euglenoids with only 2 species occurring in all sampling
stations. Highest species richness was observed in Stations 5 and 6 with 66 species.
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Figure 1.2-15 Species richness of different sampling stations
Table 1.2-10 List of species observed in the area

Species
Acthnantheslongipes
Alexandrium affine
Alexandriumtamarense
Bacteriastrum spp.1
Bacteriastrumvarians
Biddulphia spp.
Campyloseiracymbelliformis
Ceratiumbreve var. curvulum
Ceratiumbreve var. paralellum
Ceratiumdeclinatum
Ceratiumfurca
Ceratiumfusus
Ceratiumlineatum
Ceratiummacroceros
Ceratiumpulchellum
Ceratiumschmidti
Ceratiumtrichoceros
Chaetocerosaffinis
Chaetocerosbrevis
Chaetoceroscurvisetus
Chaetocerosdiversus
Chaetoceroshispidum
Chaetoceroslaevis
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Group
Diatoms
Dinoflagellates
Dinoflagellates
Diatoms
Diatoms
Diatoms
Diatoms
Dinoflagellates
Dinoflagellates
Dinoflagellates
Dinoflagellates
Dinoflagellates
Dinoflagellates
Dinoflagellates
Dinoflagellates
Dinoflagellates
Dinoflagellates
Diatoms
Diatoms
Diatoms
Diatoms
Diatoms
Diatoms
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Species
Chaetocerosperuvianus
Chaetocerosseiracanthus
Chaetoceros spp.1
Chaetocerosterres
Chaetocerostetrastichone
Climacodiumbiconcavum
Climacospheniamoniligera
Coscinodiscusgranii
Coscinodiscuskushirensis
Coscinodiscus oculus iridis
Coscinodiscus spp.1
Coscinodiscus spp.2
Dinophysiscaudata
Dinophysisschutii
Diplopeltaparva
Euglena gracilis
Euglena obtusa
Gonyaulaxpolygramma
Gonyaulaxscrippsae
Gonyaulaxspinifera
Gonyodomapolyedricum
Gymnodiniumsanguineum
Gyrosigmaspencerii
Hemialussinensis
Melosiranummuloides
Naviculaelegans
Navicula spp.1
Navicula spp.2
Nitzschialonggisima
Ornithocercusserratus
Oxytoxumscolopax
Pelagothrix spp.
Peridiniumconicum
Peridiniumdivaricatum
Peridiniumdivergens
Peridiniumexcentricum
Peridiniumoceanicum var. oblongum
Peridiniumpellucidum
Peridiniumpyriforme
Peridiniumquarnernse
Peridinium sp.
Peridiniumsteinii
Peridiniumsubpyriforme
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Group
Diatoms
Diatoms
Diatoms
Diatoms
Diatoms
Diatoms
Diatoms
Diatoms
Diatoms
Diatoms
Diatoms
Diatoms
Dinoflagellates
Dinoflagellates
Dinoflagellates
Euglenoids
Euglenoids
Dinoflagellates
Dinoflagellates
Dinoflagellates
Dinoflagellates
Dinoflagellates
Diatoms
Diatoms
Diatoms
Diatoms
Diatoms
Diatoms
Diatoms
Dinoflagellates
Dinoflagellates
Blue-green
Algae
Dinoflagellates
Dinoflagellates
Dinoflagellates
Dinoflagellates
Dinoflagellates
Dinoflagellates
Dinoflagellates
Dinoflagellates
Dinoflagellates
Dinoflagellates
Dinoflagellates
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Species
Peridiniumturbynei
Phalacromadoryphorum
Pleurosigmacompactum
Pleurosigmanormanni
Podolampasbipes
Podolampasspinifera
Prorocentrumcompressum
Prorocentrummicans
Pyrophacushorologicum
Rhizosoleniaalata
Scrippsiellatrochoidea
Thalassionemanitzschioides
Thalassiothrixfrauenfeldii
Trichodesmiumerythraeum
Trichodesmiumthiebauti

Group
Dinoflagellates
Dinoflagellates
Diatoms
Diatoms
Dinoflagellates
Dinoflagellates
Dinoflagellates
Dinoflagellates
Dinoflagellates
Diatoms
Dinoflagellates
Diatoms
Diatoms
Blue-green
Algae
Blue-green
Algae

In tropical regions, phytoplankton density is mainly driven by the nutrient
concentration of the water and the quality of light as mentioned above. Favorable
conditions may trigger the reproduction of phytoplankton cells causing an increase in
density.
Blue-green algae are the densest (111.62 cells/mL) phytoplankton among the 4
groups identified on the average. The Diatoms follow with a density of 95.24
cells/mL, Dinoflagellates of 48.78 cells/mL and with Euglenoids being the least at
6.02 cells/mL. Graphical presentation of the densities of phytoplankton groups is
depicted in the figure below.
120
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Euglenoids

Figure 2.2-16. Density of Phytoplankton Groups
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Among the 7 sampling stations, station 6 had the highest density of phytoplankton
(448.8 cells/mL). Density decreases going south of station 6, the least dense
observed at station 1 (120.4 cells/mL).
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Figure 2.2-17. Phytoplankton densities in different sampling stations

Blue-green algae, also known as Cyanobacteria, are a group of photosynthetic
bacteria that many people refer to as "pond scum." Blue-green algae are most often
blue-green in color, but can also be blue, green, reddish-purple, or brown. Bluegreen algae generally grow in slow-moving bodies of water especially in warm and
enriched with nutrients like phosphorus or nitrogen. The high density of this algae
group in the area would suggest that the area is enriched with phosphorus and/or
nitrogen which may be potentially coming from the nearby run-off which passes
through a densely populated area.
B. Zooplankton
Zooplankton is composed of copepod (Class Copepoda), chaetognaths (Class
Chaetognatha), larval stages of fishes, mollusc, bivalve and other organism
(Mamaril, 1986). Zooplankters could be permanent animals which live and grow to
maturity and breed as drifting organisms or temporary larval stages of the many
benthic and nektonic animals which spend a short time or long time larval period in
the plankton (Hunter, 1979). Most zooplankton have the capacity to swim and can
even escape rapidly from prey over short distances, and may move vertically in the
water column but their fate is still in accordance with the waves which are considered
planktonic organisms (Sumich, 1996).
On the average, zooplankton density for the current monitoring period is about 91.42
individuals/L. A total of 18 zooplankton category was observed having Calanus as
the densest (20.42 individuals/L). This is followed by Corycaeus with having a
density of 11.42 individuals/L and Onceavenusta with 10.42 individuals/L. The top 3
densest plankton category belongs to Subclass Copepoda which is the usual
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dominant member of zooplankton especially in tropical waters. They are also major
food organism for small fishes and other small marine organisms. See figure below.
Siphonophore
Zoea
Chaetognath
Tintinid
Polychaete
Paracalanus
Oncea venusta
Oithona
Nemertia
Nauplii
Corycaeus
Centropages
Candacia
Calocalanus
Calanus
Aurecularia
Appendicularia
Acartia
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Figure 2.2-18. Average plankton density for the current monitoring period

The figure below shows the density of zooplankton per sampling area. Station 6 had
the highest density of zooplankton (269 individuals/L) and southwards from the
station the density decreases. Lowest density of zooplankton was recorded in
station 3 with 38 individuals/L. The decreasing density of zooplankton going
southward of station 6 is in consonance with decreasing density of phytoplankton as
discussed above. The density of zooplankton in tropical region is mainly driven by
the availability of food.
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Figure 2.2-19. Density of zooplankton in different sampling stations

Highest diversity of plankton was observed in Station 6 with 18 zooplankton plankton
categories were observed followed by stations 2 and 5 with 16 categories. Least
zooplankton category was observed in station 3 with only 10 categories observed in
this station.
Calanus is the densest zooplankton categories among the 18 categories observed in
the area. Moreover, this same group is the densest in station 5 having a density of
53 individuals/L. Corycaeus are dense in stations 1, 2 and 4 having a density of 11, 6
and 16 individuals/L, respectively. For stations 3 and 4, Oncea venusta is the
densest having a density of 12 and 16 individuals/L respectively.
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Figure 2.2-20. Zooplankton category density per sampling station

Copepoda re a group of small crustaceans which can be found in both marine and
freshwater habitat. In the marine environment, these group are normally planktonic
which would mean they drift with seawaters. Some of the species under this group
are benthic and limnoterrestrial in nature.
Most of the copepods are free-living and directly feed on phytoplankton, catching
cells individually. The herbivorous copepods, particularly those in high density
phytoplankton area such as the marine area store up energy from their food as oil
droplets while they feed on plankton blooms. The high abundance of this plankton
group can be mainly be tracked by the high abundance of phytoplankton specifically
blue-green algae.
B. Meiofaunal Assemblage
Meiofauna are small benthic invertebrates that live in both marine and fresh water
environments. These organisms are loosely defined as a group of organisms with
sizes greater that microfauna but smaller than macrofauna. In laboratory, these
group of organisms are those that can pass through a 1 mm mesh and can be
retained by a 45 micrometer mesh. The following are some of the meiofauna
identified from the sediments taken from the 7 sampling stations.
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Plate 9. An organism under Class Copepoda

Plate 10. Organism under Class Foraminifera

Sediments for all sampling stations were muddy as brought by the proximity of the
river mouth which feeds the very fine silt to the marine ecosystem. Fine silts are
estimated at about 0.5 to 1.0 meter from the seabed surface, black fine mud on its
bottom.
Sediments collected were immediately sieved and infaunal organisms or meiofauna
were then identified up to the Order Level. A total of 6,733 individuals of meiofauna
were counted and identified in all sampling stations. These individuals belong to 4
phyla, 6 classes, and 21 families, with Gammaridae and Isopoda being the most
abundant meiofauna families.
The figure below shows the average abundance of meiofauna families in all
sampling stations for the current monitoring period. Family Gammaridae is the most
abundant among the 21 families identified in the area with a total of 2,845 individuals
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collected. This is followed by Family Isopoda with 1,374 individuals identified and
counted. Least families identified are Pilargidae, Nereidae and Penaeidae with 16,
21 and 30 individuals collected respectively.
3000

individuals

2500
2000
1500
1000
500
0

Figure 2.2-21. Average abundance of meiofauna families in all sampling stations

Not all meiofauna families occur in all sampling stations. Stations 4 and Control had
the highest family richness with 13 documented to occur. This is followed by station
1 with 12 families and station 2 with 8 families found to occur. Stations with least
families to occur were observed in stations 3 and 6 having 3 occurring families.
As depicted in the figure below, station 1 had the highest abundance of meiofaunal
organisms (1,748 individuals). Not far from station 1 is station 5 with 1,640
individuals collected, which is followed by station 4 with 1,399 individuals. Least
number of individuals collected was in station 6 with only 85 individuals sampled.
High abundance of meiofauna under Family Isopoda was observed in station 1 only.
Gammaridae was recorded to be high in stations 2, 4, 5 and at the control station.
Spionidae was observed highest in station 3 while Capitillidae and Sternaspidae in
station 6.
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Figure 2.2-22. Abundance and composition of meiofauna in different stations.

B. Fisheries
According to local fisherfolks, there are no fishing activities that are conducted within
and near the proposed reclamation area. They normally travel about 3-4 hours going
near the Bataan area towards the mouth of Manila Bay.
Despite of the prohibition from the government regarding the construction or putting
up of structures such as fishpens and “Baklad”, there are still a number found during
the sampling. The Department of Environment and Natural Resources has been
noted since 2008 to uproot some 200 illegal structures but still proliferates
nowadays.
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Plate 11. Baklad structures observed

Aside from the major activities such as ports and harbors, Manila Bay also host
mussel (tahong) and oyster (farming). It has been estimated in 2006 that aquaculture
sector within Manila Bay have earned about PHP 5.1 billion (Greenpeace, 2013).
However, these marine organism may have high levels of pollutants such as heavy
metals and other persistent toxic substances because of the poor water quality of the
bay.
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Plate 12. Tahong culture within Manila Bay

2.2.5.3 Potential Impacts and Option for Prevention, Mitigation and/or
Enhancement
The coastal waters of Manila have been greatly impacted with the fast urbanization
or Metro Manila. The water quality of the bay has been degraded way back as far as
1990s. There is no severe impact of the project to the marine ecology since there are
no corals and other important marine organisms within and near the project site and
within Manila Bay. As part of the Biodiversity Management Program to be
implemented, water quality monitoring shall form part.
Table 2.2-11 Summary of Potential Impacts and Mitigating Measures
Potential Impact
Options for Prevention or Mitigating
and/or Enhancement
Threat to the existence and/or loss of
In the course of dredging and filling of
species of important local species and
the reclamation area, the company
habitat
shall ensure that siltation will be
contained within the reclamation area.
Silt curtains that is biodiversity-friendly
and appropriate engineering measures
shall be placed as an erosion
measure.
Threat to the abundance, frequency and
distribution of species
Locators that will be occupying within
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Potential Impact

Options for Prevention or Mitigating
and/or Enhancement
the proposed reclamation area will
have their own or centralized sewage
treatment facility to comply with the
DENR regulations and the Supreme
Court Mandamus.
The company and locators shall
coordinate with the DENR to support
and initiate programs that are in line
with the Manila Bay Rehabilitation
programs.
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2.3 The Air
2.3.1 Meteorology / Climatology
2.3.1.1 Change in the local micro-climate
The prevailing climate in the project area falls under the Type I of the Modified Coronas
Classification as shown in Figure 2.3-1. Type I climate is characterized by two (2)
pronounced seasons: dry from November to April and wet during the rest of the year. Manila
City’s most perceptible months start from May and may have its maximum in August, which
gradually decreases until December. During these most months, thunderstorms and rain
showers causes precipitation in May and June while the rest is primarily due to the
southeast monsoon that prevails on this particular part of the year.
Pacific Islands are situated in the world’s hazard belts and are subject to different natural
hazards due to climatic factors such as typhoons (UNEP, n.d.). As such, typhoons play an
important role on the climate and weather of the country. The number of typhoons that pass
through the Philippine Area of Responsibility (PAR) is 19 to 20 in a typical year and of these
usually six to nine make landfall. Figure 2.3-1 shows that most disturbances traverse Luzon
and Visayas while typhoons rarely cross Mindanao. According to PAGASA, the site of the
proposed project is within the area visited by approximately 3 typhoons in every 3 years
(Figure 2.3-2).
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PROJECT SITE

Figure 2.3-1: Climatological Map of the Philippines
(Map Source: PAGASA)
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PROJECT SITE

Figure 2.3-2: Typhoon Incidence Map of the Philippines
(Map Source: PAGASA)
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Rainfall
Based on a 30-year record of PAGASA (Figure 2.3-3), the total annual rainfall of Manila City
is 2,103.6 mm as observed from Port Area weather station. The number of rainy days during
this specific period range from a low of three (3) days to a high of twenty one (21) days. The
amount of rainfall normally subsides during the month of February with an average of three
(3) rainy days. The wettest time of the year is from July to September wherein 20 to 21 rainy
days were recorded. The annual average number of rainy days per year in the area is 139
days or about 38% of the year.
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Figure 2.3-3: Total Monthly Rainfall for Port Area Weather Station from 1981 to 2010
Table 2-3.1 shows the seasonal rainfall decrease in 2020 and 2050. Manila will experience
the highest projected rainfall decrease during the March-April-May (MAM) season is 66.1mm
in 2020 thus having projected rainfall of 132.40mm but will have an incresed rainfall of
99.47mm during June-July-August with a projected rainfall of 1,269.67mm. Subsequently, by
2050, it is projected that a decrease in amount of rainfall of 76.42MM will be experienced
during the months of March-April-May with a total rainfall of 122.08mm. Also within the same
year, there will be a projected rainfall increase of 249.2mm with a projected rainfall of
1,419.45.
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Table 2-3.1: Projected Rainfall (mm) in 2020 and 2050 under Medium-range Emission
Scenario in Manila City (Port Area)

Temperature
The average monthly
of April to a low of 23.5
(Figure 2.3-4). The highest and
lowest mean monthly temperatures at
,
which occurs during the months of May and January, respectively. The mean annual
temperature at the Port Area is 28.2
ldest month and May being
the warmest.

Figure 2.3-4: Monthly Temperature for Port Area Weather Station from 1971 to 2000
Table 2-3.2 shows the seasonal temperature increase in 2020 and 2050. Manila City will
experience higher temperature months (MAM and JJA) while lower temperatures can be
expected in the remaining months of the year. In Manila City, the projected temperature
increase during the March-April-May (MAM) season is 1.1 °C in 2020 and 2.1 °C in 2050
thus having projected temperatures of 29.9 °C and 30.9 °C, respectively from the observed
baseline data of 28.8 °C.
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Table 2-3.2: Seasonal Temperature Increase (°C) in 2020 and 2050 under Mediumrange Emission Scenario in Manila City (Port Area)

Relative Humidity
Relative humidity is expressed in percentage of water vapor present in air, which is
determined with psychrometric charts with the dry and wet bulb temperatures as input
(Perry, 1973). Data on relative humidity as recorded in Port Area Weather Station shows
that the annual average dry and
respectively. This translates to an annual average relative humidity of 74% with August as
the most humid month having an average relative humidity of 81% while the months of
March and April being the least humid at 65% (Figure 2.3-5).

Figure 2.3-5: Monthly Relative Humidity for Port Area Weather Station from 1971 to
2000
Wind Speed and Direction
Light breeze blows all throughout the year at an average monthly wind speed of 3 meters
per second to 4 meters per second. Southwesterly and southeasterly winds predominantly
occur during the months of February until April and July unto September, respectively. It
MANILA HARBOUR CENTRE RECLAMATION Project

Page |2.3-6

PHILKAIROS, INC.

shifts to westerly direction in May, June and October. On the other hand, easterly wind
transpires during the month of Januarywith northeasterly wind in November and December
(Figure 2.3-5 and Figure 2.3-6).
Extreme Weather Events
Table 2-3.3 shows the projected occurrences of extreme weather events in Manila City. The
number of days with extreme temperature or maximum temperature greater than 35°C
shows significant increase in value. The number of days with maximum temperature greater
than 35 °C will increase from 299days (observed baseline) to 1,176 days in 2020 and
increases further to 2,118 in 2050. In the same table, the number of dry days is expected to
decrease from the observed baseline data of 7,380 days to 6,445 days in 2020 and will
decrease further to 6,382 days in 2050. The number of days with rainfall greater than 200
mm will stay the same at 12 days in 2020 and increases to 13 days in 2050.
Table 2-3.3: Frequency of Extreme Weather Events in 2020 and 2050 Under Mediumrange Emission Scenario in Manila City (Port Area)
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Figure 2-3.5: Annual Wind Rose at Port Area, Manila Synoptic Station
(Period of Record: 1949-2006, PAGASA)
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Figure 2-3.6: MonthlyWind Rose at Port Area, Manila Synoptic Station
(Period of Record: 1949-2006, PAGASA)
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2.3.1.2 Contribution in terms of greenhouse gas emissions
A greenhouse has (GHG) assessment was completed to provide investigation of potential
greenhouse gas emissions associated with the Project. The assessment considered the
construction of the Manila Harbour Reclamation Project.
The sources of GHG emissions that have been identified for the Project are:
 Diesel fuel consumption of the on-site machineries, and
 Fuel required for the dredging operations that will fill the reclamation area with
dredged materials.
Three emission scopes are are considered in the study namely:
Scope 1: Direct GHG Emissions
Emissions where the point of emission release is owned by the proponent, such as
production of electricity, heat or steam; company owned vehicles used to transport
materials, products, waste and employees; and fugitive emissions.
Scope 2: Indirect GHG Emissions
Indirect emissions associated from the purchase/import of electricity, heat or steam which is
consumed by the proponent.
Scope 3: Other Indirect GHG Emissions
Indirect emissions that are a consequence of the activities of the proponent but occur from
sources owned or controlled by another company or known as “sub-contractors”. Examples
of such are: employee business travel; transportation of products, materials, and waste; and
employees commuting to and from work.
The purpose of differentiating between the scopes of emissions is to avoid the potential for
double counting. Double counting occurs when two or more organizations assume
responsibility for the same emissions. Reporting in line with the GHG Protocol requires that
organizations report Scope 1 and Scope 2 emissions, but not Scope 3 emissions. Scope 3
emissions may be reported voluntarily.
For this proposed Project, only Scope 1 and 2 emissions are estimated. This involves GHG
emissions from (diesel) fuel consumption and purchase of electricity from the grid.
Calculation Approach for Inventory
GHG emission computed was based on the GHG Protocol Corporate Standard (2001),
which is broadly accepted by NGOs, businesses and governments. This has been used as
the standard basis for accounting and reporting of GHG emissions. Computation for GHG
emission was based on the tools and guidelines consistent with the Intergovernmental Panel
on Climate Change (IPCC).
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GHG emission from (diesel) fuel consumption
The development and construction phase will take approximately 24 months to complete the
project. Table 2.3-4 shows the estimated diesel fuel consumption from use of mobile
vehicles, heavy equipment and power generation (from generators run by diesel fuel)
annually.
Construction Equipment (Heavy Equiment, vehicles)
Based on similar land development projects, the composite unit of heavy equipment
(bulldozers, backhoes, loaders, flatbed truck, welding machines, vibrator, pile drivers, other
ancillary vehicles) would have an average daily diesel consumption of 59,676.18 liters.
Operating at 26 days/month at 18 months in a year, the estimated total fuel consumption per
year would total 37,237,936 liters.
Naval Vessel (Dredge Vessels, Cutter Suction Dredgers and Tugboat)
Estimated Operating Hours per day : 16Hrs/day per unit
Estimated Fuel Consumption
Total Consumption per unit
: 380 L/hr per unit
Total Consumption (3 units)
: 3,803 L/Hr
Total Consumption / day (3 units) : 16 Hrs/day@ 3,803 L/Hr =
60,848L/day
26 days/mo@60,848 L/day = 316,160L/mo
Total Consumption / yr (2 units)
12 mos@1,582,048 L/mo = 18,984,576L/year
Generator Sets (2-units)
Estimated Operating time per Year : 200 days/year per unit
Estimated Consumption per day : 160L/day
Total Consumption per year
: 200 days/year @160 L/day = 32,000 L/year
Total Consumption (2 units)
: 2 units @ 32,000L/year
= 64,000 L/year
Table 2.3-4: Estimated Fuel Consumption during the development and construction
phase
Estimated Fuel
Remarks
Project Phase
Consumption (L/year)
Fuel Consumption (mobile
During Reclamation and
vehicles, heavy equipment,
18,237,936 liters
Land Development
etc.)
Fuel Consumption (naval
During Reclamation
18,984,576 liters
vessels.)
Power generation (gensets)
During Reclamation and
64,000 liters
– stand-by units
Land Development
TOTAL
37,286,512 liters
An estimated total of 37,286,512 liters of diesel fuel will be consumed by the company
annually during project development phase which includes an estimated consumption of
64,000 liters of diesel fuel for its standby generators (2 units). Based on the computation
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below (Figure 2.3-5), the project will emit 96,945 MtCO21 to the atmosphere per year during
its construction phase in which 678,615 trees are needed to offset its CO2 emissions.

Figure 2.3-5: Carbon dioxide emissions calculation based on the fuel consumption of
the project (Source: GHG Protocol Corporate Standard, 2001)

Taking into account the estimate of GHG emissions for the identified sources mentioned
above, the total fuel consumption of the project (for 18 months) is equivalent to 96,944,931
kg CO2 per annum.
The degree to which the proposed project may contribute directly to climate change will be in
proportion to its contribution to global and national GHG emissions. The Project’s direct
contribution to climate change is relatively small, and any climate change impacts in the
region are not likely to be related to the project.

2.3.2 Ambient Air Quality
Two pre-determined sampling stations were selected for the ambient air assessment.
Samples from were collected at Road 10, Vitas, Bonifacio V. Romero Blvd, Tondo, Manila,
Metro Manila. Station A1 is approximately 50 meters away from the administration building
of Manila North Harbor Center while
Station A2 is along Fernando Magallanes Street between SL- harbor (Petron Corporation)
and LA Filipina Uy Gongco Corporation. These stations were strategically selected due to
their relative distance from the project components. Also, these stations serve as

1

MtCO2 (metric ton carbon dioxide) is a weight of carbon dioxide released into the atmosphere having the same estimated
global warming potential as a given weight of another gas. GHG emissions are converted into CO2 equivalents so they can be
compared.
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representatives that will generate data that could reflect the concentrations of various
pollutants and their variations in the area.
Results of the ambient air quality and noise level monitoring are then compared with the
ambient air quality standards of the Department of Environment and Natural Resources
(DENR) Administrative Order No. 2000 – 81 (Implementing Rules and Regulations of the
Philippine Clean Air Act of 1999).
Table 2.3-4: Coordinates of the Sampling Stations
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Figure 2.3-7: Sampling Map for Ambient Air
(Map Source: Simmons Consult International)
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The methods of sampling and analysis of TSP, PM10 SO2 and NO2 for the ambient air quality
assessment were based on the DENR standards. The methodologies are discussed in this
section and presented in the table below.
Table 2.3-5: Methods of ambient air sampling and analysis

Total Suspended Particulates (TSP)
Airborne particles that are less than 100 micrometers refer to Total Suspended Particulate
matter (TSP). These particles enter the atmosphere from different sources. Some of these
sources include: Motor vehicle use, industrial processes, power generation and combustion
products. There are also natural sources of these particles like soil, fungi, molds, yeast,
pollen, bacteria, salt particles, etc. These particulate matters can be classified as inhalable
particles or respirable particles. However, some of them have poisonous effect when inhaled
while others may take long exposure for adverse health effects to reflect. Respiratory
distress, heart straining and other health problems. (USEPA, 2016)
Particulate Matter (PM10)
Particulate matter are particles that comes in many sizes and shapes and can be made up
of hundreds of different chemicals. These particles are sum of all solid and liquid particles
suspended in air. These particles can be directly emitted from different sources such as
construction sites, unpaved roads, fields, smokestacks etc or it can be indirectly emitted and
only forms in the atmosphere as a result of chemical reactions of pollutants emitted from
power plants, industries, automobiles etc. (USEPA, 2016)
Sulfur Dioxide (SO2)
SO2 is considered as one of the most dangerous air pollutant because it is corrosive to
organic materials and it can cause irritation to the eyes, nose and lungs. It has been
estimated that anthropogenic sources of emissions produce around 76% while the rest is
natural sources. SO2 being considered as a threat to everyone since it can trigger respiratory
symptoms. When it mixes, and reacts with water and oxygen, it produces acid rain that is
harmful to the environment. (USEPA, 2016)
Nitrogen Dioxide (NO2)
It was identified that road transport was one of the largest contributors of nitrogen emissions.
However, around 90% of the NOX combustion product is in the form of nitrogen oxide, which
is then oxidized to nitrogen dioxide in the air. Therefore, mostly of the NO2 in the atmosphere
is a result ofthe chemical reactions. High concentrations of NO2 may impose harmful effect
to human health and the environment. (USEPA, 2016)
The concentrations of the pollutants are presented in the Table 2.3-6.
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Table 2.3-6: Ambient air quality monitoring results (μg/Ncm)
Location
Date and Time
TSP
PM10
SO2
of Sampling
50 m from the
July 15, 2017
A1
Administrative
59.52
0.12
67.33
0730H – 0830H
building
Along Fernando
Magallanes Street
July 15, 2017
between SL- harbor
A2
221.43
3.21
8.42
(Petron Corporation)
0900H – 1000H
and LA Filipina Uy
Gongco Corporation
DENR National Ambient Air Quality Standards
300
200
340

Station

NO2

<0.17

6.27

260

Total suspended particulates concentration (TSP) concentrations in two sampling stations
are 59.52μg/Ncm and 221.43μg/Ncm, respectively. The mean concentration for the two
sampling stations is 140.48μg/Ncm. The results show acceptable concentrations of TSP in
the area. Moreover, Table 2.3-6 shows that all sampling stations were able to comply with
the standard value of DENR – NAAQS, which is 300μg/Ncm.
Particulate matter (PM10) concentrations in two sampling stations are 0.12μg/Ncm and
3.21μg/Ncm, respectively. The results show that both sampling stations have minimal
concentrations of PM10 in the area. Moreover, Table 2.3-6shows that all sampling stations
were able to comply with the standard value of DENR – NAAQS, which is 200μg/Ncm.
Sulfur Dioxide (SO2) concentrations in two sampling stations are 67.33μg/Ncm and
8.42μg/Ncm, respectively. Table 2.3-6 shows that all sampling stations were able to comply
with the standard value of DENR-NAAQS, which is 340μg/Ncm.
Nitrogen Dioxide (NO2) concentrations in two sampling stations are<0.17μg/Ncm and
6.27μg/Ncm, respectively. Table 2.3-6 shows that all sampling stations were able to comply
with the standard value of DENR-NAAQS, which is 260μg/Ncm.
The sources of pollutants identified in the area are the emissions from vehicles passing in
the area and the heavy machineries being operated in the area.
2.3.2 Ambient Noise Levels
Actual noise levels were measured by direct reading using a calibrated noise meter. Noise
level at two stations (sampling map shown in Figure 2.3-7) within the adjacent Port facility
are summarized in the table below.
At the current environment, both stations already generated results exceeding the allowable
noise levels for industrial ares. With the development of the project, it is expected that noise
levels will increase further with the use of equipment, vehicle movement and construction
activities. To minimize and manage noise levels, recommended mitigating measures are
listed in the table further in Section 2.3.3.
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Table 2.3-7: Ambient Noise LevelResults (dBA)
Station
Location
Date and Time of
Noise Level
Sampling (1-hour
sampling)
o
69.8
14 37.992’ N
July 15, 2017
A1
o
120 56.535’ E
1030H – 1130H
o
75.4
14 37.925’ N
July 15, 2017
A2
o
120 56.887’ E
0900H – 1000H
65
DENR National Ambient Air Quality Standards

2.3.3 Impacts Analysis, Management and Monitoring Plan
Key Impacts
Change in local microclimate
Contribution in terms of
greenhouse gas emission

Impact Analysis
The proposed project direct
contribution to climate
change is relatively small,
and any climate change
impacts in the region are not
likely to be related to the
project.

Management and
Monitoring Plan
By designing the dredging
operation to reduce fuel use,
the GHG emissions from the
dredging and transportation
of the dredged material will
be reduced.
By scheduling the dredging
programs so that the same
dredgers can be used on
each operation, fuel use
associated with the potential
mobilization of the dredgers
will be reduced.
Selecting newer dredgers
with more efficient engines, if
possible, will also result in
significant reductions in GHG
emissions through fuel
savings.
The potential to use bio-fuels
for the transport vehicles and
onsite machineries should be
investigated to further reduce
GHG emissions.
The driving methods
employed by the drivers
operating the trucks will
impact on the amount of fuel
used and therefore, the GHG
emissions associated with
the transportation of
materials to the site. Studies
have shown that
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Key Impacts

Impact Analysis

Management and
Monitoring Plan
implementing smoother
driving practices can result in
fuel savings of between 5
and 10% (OECD, 2001). The
same principle applies to
onsite driving.
Choosing the most suitable
site equipment that can carry
out the required tasks with
the most efficient fuel
consumption rates will result
in reduced GHG emissions
from on-site equipment fuel
use.

Degradation of air quality

Vehicle exhaust emissions
during construction have the
potential to impact air quality,
however the impact is likely
to be very low due to the
number of vehicles and
short-term period of
construction.
Dust emissions have the
potential to affect health and
amenity, however due to the
short-term nature of
construction, the limited
amount of construction
activity being undertaken
above water and the
distance form sensitive
receptors, there is a very low
likelihood of dust emissions
impacting on either health or
amenity.
As with the construction
emissions, there is a low
likelihood of dust emissions
from the reclamation area
impacting on health or
amenity as the quantity of
dust likely to be generated
form wind erosion of the

MANILA HARBOUR CENTRE RECLAMATION Project

Vegetation of the reclamation
area (to occur as filling is
complete) could contribute to
offsetting of GHG emissions
for the project.
Dust suppression trucks to
be used on the reclamation
area, as required.
All construction vehicles
including dredging vessels
will be properly maintained a
standard emission reduction
devices are to remain on
vehicles.
A speed limit of 20kph shall
be implemented on the
reclamation area.
Delivery trucks of topping
material should be covered
with
dust
suppressing
material
As applicable, controlled
watering of roads and access
to the project will be
undertaken to dissipate dust
dispersion.
Progressive re/vegetation of
the reclamation area in
stages as construction is
complete.
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Key Impacts

Increase in noise level

Impact Analysis
reclamation area is small.
Noise from project
construction activities is not
likely to have a significant
impact on the local
environment. However, to
further minimize noise
emissions, management and
mitigation measures shall be
implemented

Management and
Monitoring Plan
All combustion engine plant,
such as generators and
compressors, will be
checked to ensure they
produce minimal noise.
Where practical, all vehicular
movements to and from the
site will be made only during
normal working hours.
Where practical, machines
will be operated at low speed
or power and be switched off
when not being used rather
than left idling for prolonged
periods.
Activities that cause
excessive noise (such as pile
driving) will be limited to
working days from 6:30AM –
6:30PM.
Pile driving will, where
possible, be undertaken
during low tide.
A soft-start procedure
between long breaks in
activity, where the piling
energy is gradually increased
over a 5010 minute time
period will be implemented.
This will alert marine animals
to the presence of the piling
activities and enable animals
to move to a distance where
the likelihood of injury is
reduced.
Machines found to produce
excessive noise compared to
industry best practice will be
removed from the site or
stood down until repairs or
modifications can be made.
Community consultation will
be undertaken at the
sensitive receivers prior to
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Key Impacts

Impact Analysis

Management and
Monitoring Plan
works.
Where possible, dredging in
areas close to sensitive
receivers will be avoided
during the nighttime period.
Vehicles, dredgers and tugs
will be kept properly serviced
and fitted with appropriate
mufflers.
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2.4 PEOPLE
Metropolitan Manila, commonly known as Metro Manila or simply Manila, is the official and
administrative definition of the urban area surrounding the Philippine capital city, Manila. It is
the capital region of the Philippines, the seat of government, and the second-most populous
and most densely populated region of the country. Also officially known as the National
Capital Region (NCR), it is composed of the City of Manila, Quezon City, the country’s most
populous city, and the cities of Caloocan, Las Piñas, Makati, Malabon, Mandaluyong,
Marikina, Muntinlupa, Navotas, Parañaque, Pasay, Pasig, San Juan, Taguig and
Valenzuela, including the only remaining municipality of Pateros. The Nationa Capital
Region (NCR) with an area of 619.5 square kilometres, has a population of 12,877,253,
making it the second most populous region in the Philippines, as well as the 9th most
populous metropolitan area in Asia. The total urbanized area, referring to its continuous
urban expansion into the provinces of Bulacan, Cavite, Laguna, Rizal and Batangas, was
listed as having a population of 24,245,000 by Demographia, making it the 4th most populous
urban area in the world. These 5 provinces, plus Metro Manila and Pampanga, sum to 30.7
million residents as of the newly counted census of 2015.
Among the 16 districts comprising the City of Manila, Tondo is the largest in terms of area
and population with a census-estimated 631,313 people in 2015 and consists of two
congressional districts. It is also the most densely populated district in the city. Today, if it
were an independent city, Tondo would rank as the thirteenth most populous city in the
Philippines, behind only the other districts of the City of Manila combines, and the cities of
Quezon Davao, Caloocan, Cebu, Zamboanga, Taguig, Antipolo, Pasig, Cagayan de Oro,
Parañaque and Dasmariñas. Tondo hosts the country’s largest ports, the Manila North
Harbour and the Manila International Container Terminal.
The least populated district was Intramuros with 0.3 percent share to the total population of
the city. In 2000, the least populated district was Ermita with 0.4 percent share to the total
population of the city.
Population Growth
Manila has grown rapidly over the last century, except for a period between 1990 and 2000
when it had a negative growth rate of 0.13%. Between 2000 and 2010, the population had
an average annual growth rate of 0.44%. By 2020, it is predicted that most of the world’s
megacities will be in Asia, and Metro Manila will gave a population of 20 million.
Since its founding in 1571, Manila has become a very densely populated city that has
struggled with crime, overpopulation and pollution. Despite being occupied and/or ruled by
Americans, Spaniards, and the Japanese for hundreds of years, a real plan has never been
made for the region’s expansion. In fact, it was planned for a population for just 800,000 in
1905.
Manila’s 2017 population is now estimated at 13,322,000. In 1950, the population of Manila
was 1,544,000. Manila gas grown by 376,000 in the last year, which represents a 2.90%
change. These population estimates and projections come from the latest revision of the UN
World Urbanization Prospects. These estimates represent the Urban agglomeration of
Manila, which typically include Manila’s population in addition to adjacent suburban areas.
Number of households and household size
The number of households in 2010 was recorded at 386,835 higher by 53,288 households
compared with the 333,547 households posted in 2000. The average household size in
2010 was 4.2 persons, lower than the average household size of 4.7 persons in 2000.
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A total of 359,892 occupied housing units were recorded in the City of Manila in 2010. This
translates to a ratio of 107 households for every 100 occupied housing units, with 4.6
persons per occupied housing unit. In 2000, there were 109 households per 100 occupied
housing units and 5.1 persons per occupied housing unit.

Literacy rate, profile of educational attainment
Of the household population aged five years and over, 21.2 percent had attended or
completed elementary education, 36.6 percent had reached or finished highschool, 15.7
percent were college undergraduates, and 17.2 percent were academic degree holders.
More females pursue higher levels of education than males, as majority of those with
academic degree (54.8 percent) and post baccalaureate course (52.2 percent) were
females.
Gender and Age profile
Of the 1,642,743 household populations in 2010, females accounted for 51.0 percent while
males comprised 49.0 percent. These figures resulted in a sex ratio of 96 males for every
100 females. In 2000, the recorded sex ratio was 95 males per 100 females.
In 2010, the median age of the population of the ceity was 25.3 years, which means that half
of the population was younger than 25.3 years. This is higher than the median age of 24.1
years that was recorded in 2000.
Morever, 28.5 percent of the household population was under 15 years old. Persons aged
20 to 24 years (10.7 percent) comprised the largest age group, followed by those in the age
groups 15 to 19 years (10.1 percent) and 0 to 4 years (9.9 percent). Males outnumbered
females in the age groups 0 to 14 years and 30 to 39 years. On the other hand, there were
more females than males in the age groups 15 to 29 years and 40 years and over.
The voting-age population (18 years and over) accounted for 65.7 percent of the household
population of the city in 2010, up from 64.1 percent in 2000. There were more females (52.0
percent) than males (48.0 percent0 among the voting-age population.
In 2010, the young dependents (0 to 14 years) comprised 28.5 percent of the household
population while the old dependents (65 years and over) posted a share of 3.7 percent. The
working-age population (15-64 years) accounted for the remaining 67.8 percent.
The overall dependency ratio was 48, which indicates that for every 100 working-age
population, there were about 48 dependents (42 young dependents and six old dependents).
This ratio is lowe than the dependency ration in 2000, which was recorded at 51 dependents
per 100 working-age population (46 young dependents and five old dependents).
Of the household population 10 years old and over, 45.8 percent were never married while
another 39.1 percent were married. The rest of the population was catergorized as follows:
in common-law/live-in marital arrangement (8.6%), widowed (4.3%), and divorced/separated
(2.2 percent).
Among the never-married persons, 51.0 percent were males while 49.0 percent were
females. For the rest of the categories for marital status, the females outnumbered the
males.
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In 2010, the proportion of occupied housing units with outer walls made of
concrete/brick/stone increased from 29.3 percent in 2000 to 47.8 percent in 2010. Those
with outer walls made of half concrete/brick/stone and half wood decreased from 41.8
percent in 2000 to 30.1 percent in 2010. Meanwhile, majority (80.5 percent) of the occupied
housing units in 2010 had roofs made of galvanized iron/aluminum. This is haigher than the
proportion of 76.10 percent recorded in 2000.
On the same year (2010), 41.1 percent of the total 386,835 households owned or amortized
the lots that they occupied. The corresponding figure in 2000 was lower at 33.7 percent of
the 333,547 households.
Moreover, 39.6 percent of the households rented the lots that they occupied, 11.0 percent
occupied lots, which were rent-free but with consent of the owner while 5.2 percent occupied
lots which were rent-free but without consent of the owner.

2.4.1 Displacement of Settlers
Manila is the world’s most densely populated city with 42,857 people per square kilometer,
or 111,002 people per square mile. The Metro Manila population is estimated at 12 million
but the larger urban area has a population estimated at 21.3 million. The Metro Manila
population swells during the daytime, however, to about 15 million.
The most recent census found that Tondo has become the most populous district, accouting
for 38% of the total population, followed by Sampaloc (20.7%) and Santa Ana (10.7%).
The indigenous people of the Manila area were Tagalogs with other native ethnic groups of
the country later inhabiting the region due to migration. Other groups that have moved to
Manila include the Bicolanos, Visayans, Ilocanos, Kapampangan, Pangasinan and Moro
groups, as well s tribal groups like the Badjao and the Igorot.
Metro Manila is a social urban conglomerate and one of the most ethnically diverse cities in
the world.
The project area itself is offshore and will not displace any settlers.
2.4.2 In-migration
The project while expected to create jobs is not expected to affect influx of people and their
families particulalrly during the project’s development. As a general policy, manpower to be
hired during reclamation and land development who will be staying at the project area or the
staging area will not be allowed to shelter their families in the project’s temporary facilities.
It is also a part of the company’s policy to engage the manpower from the host community
and neighboring communities, for employment, hence housing and settlement for the
manpower will no longer be a problem.
However, the continuing industrialization of this area in Manila is expected to attract people
seeking livelihood opportunities in the big city. It is recommended that a validation of the
census on households in the vicinty of the project site for the LGU to keep track of the
population growth in the area. This is actually being done and spearheaded by the LGU and
the NSO. Such data may be used by the proponent and future locators in determining
programs suited for their Corporate Social Responsibility programs which is better set
parallel with the Barangay’s Development Program to complement its IRA.
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2.4.3 Cultural/Lifestyle change (especially on Indigenous People, if any)
The project location is in the metropolitan Manila area and there are no indigenous people
nor communities of IPs in the project area or its immediate vicinity.
The populace who have migrated in the area from different regions of the country have
developed the life ways of the metropolitan culture. Characteristically, developing a
behavior that makes them different from the community they have come from. Thus,
cultural assimilation. Their identity have metamorphosed into the dominant culture.
With the development of the project, the community will eventually adapt to the continued
urbanization of the area, being a highly industrialized zone.
2.4.4 Impacts on Physical Culture and Resources
There are no physical cultural resources and landscpaes that have archaeological,
paleontologic, historical, religious, aesthetic or cultural significance within the proposed
project site itself.
While the project is not within the tourism area or recognized physical cultural resources and
will not pose a direct effect on such sites, it intends to partner with the local tourism office as
well as other tourism agencies in programs that will enhance the municipality’s cultural
resources through its Social Development Programs.
Similarly, the proponent aims to set an example to the host communities and encourage
other stakeholders to support programs on environmental protection.
The company will put up a Community Relations Unit that will facilitate the community
extension program of the company to the community. This office will be responsible in
seeing that no major detrimental alterations in any cultural values and practices will occur in
the area.
2.4.5 Threat to delivery of basic services /resource competition
Water supply
As a result of the privatization of the Metro Manila Waterworks and Sewerage System
(MWSS, the City of Manila is being served by two concessionaires in the distribution of its
water supply namelyl Maynilad Water Services, Inc. (MWSI) and Manila Water Company
(MWC). The coverage service areas of MWSI are Tondo, Sta. Cruz, Quiapo, Sampaloc,
Sta. Mesa, Pandancan, Binondo, San Miguel, Ermita, Malate, Intramuros and part of
Singalong, while MWC serves Sta. Ana and part of Singalong. At present, updated
information is being sourced from the Maynilad Water Services, Inc.
While potable water for domesitc, commercial and industrial uses have been supplied
adquately to meet the demands; the trend on water production and consumption is
significantly increasing. The average consumption in cubic meters per connection per month
is about 28 for residential areas, 29 for residential households with business, about 80 to
110 for commerical areas and about 100 to 111 for industrial areas. As of September 2002,
the average monthly consumption in million cubic meters in Manila is about 3.12 for
residential areas, 0.26 for residential households with business, about 1.7 for commercial
areas and about 0.29 for industrial areas.
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Based on estimates given by the MWSS in 1998, there are about 1.65 million in 1995 to
about 1.91 million in the year 2012. Projections by MWSS show that an estimated 86 million
gallons per day will be needed.
Power supply
As of 1995, the percentage of households connected to the distribution lines of the Manila
Electric Company (MERALCO) is already more than 95 percent and has continued to
increase.
The nerve center of the power supply of Manila is located at Solis Street, Tondo, which
receives power from fice main sources – Caloocan, Navoas, Balintawak, Sta. Mesa and
Tegen. The power requirement of the City stands at about 540 MW and is projected to
increase in line with the increase in population. It is expected that with ongoing reforms in
the Power sector, the future requirement of Manila will be amply covered.
Communications
Telecommunications
There are no planned expansion programs seen within the next few years, considering that
the current telephone capacity has not been fully utilized. Delays in telephone servicing and
repairs are areas where improvement is needed. The local government can take up the
cause of its aggrieved constituents.
Similarly, too many attachments on telephone posts and the poor location of the posts create
hazards to pedestrians as well as the riding public. Moreover, the sight of too many
attachments is also not visually pleasing.
Postal Services
While postal services promote the well being of the community, the services can be
improved further by looking into inter-networking via computers as an alternative means of
sending and receiving mails. The local government and the private groups can play
significant roles in providing both types of service for better and faster communication.
Transportation
Roads and Bridges
Inter-city movement is facilitated by the system of circumferential and radial roads
connection many urban areas in the entire Metro Manila.
While the City of Manila experiences traffic problems like any highly urbanized area in the
country, it has an extensive network of well-paved roads and bridges crossing its rivers and
waterways. Established built-up areas are located along major routes which can provide
them easier access and mobility. Circulation within and movement in and out of the City of
Manila, however, are becoming increasingly difficult as traffic builds-up along already
congested routes. The entire road network in the city is composed of about 770 kms of
roads, less than three percent of which remains to be unpaved. With a road density of about
20 kilometers per square kilometer, many of the areas are well connected.
Roads and street are administatively classified as national and local. Road development
and maintenance are undertaken by the national government for the national roads and the
local government for the city roads. The total number of city streets in Manila is 1,580
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occupying a total area of 3,644,000 square meters while the total number of national roads is
258 occupying a total area of 3,162,000 square meters.
National roads total about 240.5 kilometers in length, 30.31% of the City’s total. These
roads link the City to its neighboring cities/municipalities namely: Navotas, Caloocan,
Quezon City, San Juan, Mandaluyong, Makati and Pasay. The city streets cover a total
length of approximately 553.07 kilometers in length, 69.69% of the City’s total (CPDO, CEO
2000).
The City bridges have a total length of 556.70 linear meteres. Bridges made of
concrete/masonry accounts for a total of 335.66 linear meters. Wooden/timber bridges have
a total length of 162.63 linear meters while bridges made of steel/coco have a total length of
50.41 linear meters.
On the basis of existing ordinances, the 41 officially designated jeepney terminals in Manila
are complimented by 42 officially designated tricycle terminals and 19 pedicab terminals.
Railway
The railway system that pass through the city and being operated by the Philippine National
Railways (PNR) and the Light Railway Transit Authority (LRTA).
There are to major PNR stations in the City, one in Tutuban, Tondo and one in Paco, which
transport people to the southern part of the archipelago. Manila’s LRT compares favorably
with similar rail transit systems in other parts of the world when it comes to patronage (3rd
largest in the world on a per route-kilometer basis) and farebox ratio (one of the highest
despite one of the lowest fares), but suffers unfavorably in terms of staffing and fleet
availability.
The LRT system services an average of 386,963 commuters daily using 64 coaches as of
September 1995. Out of the 18 stations, 12 are located in the City of Manila (r. Papa, J.
Abad Santos, Blumentritt, Tayuman, Bambang, Doroteo Jose, Carriedo, United Nations,
Pedro Gil, Quirino Avenue, and Vito Cruz).
There are about 9.9 kilometers of elevated tracks, which run along Taft Avenue and Rizal
Avenue from R. Papa Station up to G. Puyat Station. LRT 1 started commercial service on
December 1, 1984 (half line) and full service line in 1995 utilizing 64 cars on a 2-car train
basis. Daily passengers averaged 115,000 in 1984, increased to about 402,000 in 1994 and
levelled off to 377,000 in 1995. The decline was attributed to a decrease in the number of
available trains due to poor maintenance and overloading.
The maximum speed the LRT could attain is 60 kms per hour and the average commercial
speed is about 30 kilometer, per hour. Each train has a capacity of 748 passengers. As of
August 2000, LRTA has a total of twenty-six (26) 2-car trains and four (4) 3-car trains with
ordinary coaches, while there are seven (7) 4-car trains with air-conditioned coaches
operating in Line 1 (LRT1). LRT 1 recorded the highest total number of passengers served
in 1996 with a total of 143,230,000 or a daily average of 395,765 since the start of its
operation in 1984.
The system is about to be connected to a second elevated line upon the commissioning of
LRT Line 2 running along Magsaysay Boulevard. In the future, Line 1 and Line 2 are
planned to be connected to the proposed Line 4, which will run along España Avenue.
Educational facilities
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Among the congressional districts, District I (Tondo I), with its huge school-going population,
has the highest elementary enrollment, although it only has 12 of the 71 public elementary
schools in Manila. In addition, District I has the highest secondary level enrollment, followed
by District II. District I alone accounts for almost a quarter of the students enrolled in public
elementary and secondary schools in City of Manila.

Table 2.4-1 Numbers of Private Preschools, Elementary and Secondary Schools, SY
2001-2002
Table 2.4-2 Numbers of Public Elementary and Secondary Schools, By District

The huge demand for public sector education is manifested in the latest enrollment figures.
For school year 2001-2002, the private setor accounts for 43,828 elementary students,
which is only one-fourth the public school enrollment of 180,012. In the secondary level,
private sector enrollment (46,397 students) is only half of the public sector enrollment
(93,882).
The private sector, however, appears to offer more levels of education. Of the 97
preschools, elementary and secondary schools in the city, 75 percent have at least a
preschool and an elementary school. More than half of the private schools offer complete
preschool, elementary and secondary education.

Table 2.4-3 Gross Teacher-Pupil Ratio and Classroom-Pupil Ratio by District,
Elementary Schools
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The teacher-pupil ratio in the secondary schools in the City of Manila is 1:21, which is within
the HLURB standard of 1 teacher per 50 pupils. The present classroom-pupil ratio of 1
classroom per 65 students, however, indicates a need for an additional 418 classrooms to
meet the minimum standard of 1 classroom per 50 pupils.

Table 2.4-4 Gross Teacher-Pupil Ratio and Classroom-Pupil Ratio by District,
Secondary Schools
The young Human resource of the City of Manila is a formidable asset, particularly in relation
to tertiary education and skills. Manila has schools and universities that excel in fields such
as commerce, engineering, technology, health and education. These courses also enjoy a
high enrollment rate. Graduates of these schools are expected to be competitive employees
in the country and abroad.
Recreational facilities / sports facilities
As of year 2000, there are 53 public plazas in the City of Manila maintained by the Parks
Development Office, occupying a total land area of 119,120 square meters. This translates
to a plaza-population ratio of 75 square meters per 1000 population, which is inadequate,
reflecting the scarcity of open space in the City. Following the HLURB standard of at least
500 square meters of parks and plazas per 1000 population, Manila needs 671,380 square
meters.
The other places of recreation are the public playgrounds and sports centers, which are
under the supervision of the Public Recreation Bureau. There are 80 public playgrounds
and recreation centers in Manila, occupying a total land area of 96,632 square meters (or
less than one percent of the Manila land area). District III has the largest total area for
playgrounds. The HLRUB requires at least 0.5 hectare of public playground per 1000
population, and hence the City of Manila also needs more space for public playgrounds,
particularly in Districts II and IV.
Peace and Order Situation
Theft and robbery are the two most common crimes in the City of Manila which both
accountable for 39 percent each of the recorded cases of crime. This is followed by physical
injury (10 percent).
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Murder cases almost doubles in number from 65 cases in 2000 to 124 cases in 2001. Index
crimes increased from 47 percent in 1999 to 56 percent in 2001. In 2001, there were slightly
more index crimes (56 percent) than non-index crimes (44 percent). Crime is often an
outcome of contributing factors such as poverty and drug addiction, and hence these factors
need to be addressed as well while enforcing protective regulations.
Police Stations/Personnel
The City has eleven (11) Police Stations and forty (40) Police Community Precincts with
2,984 uniformed personnel of which 441 accounts for the traffic police of the 170 outposts.
These stations are all strategically located at different areas to facilitate immediate
enforcement of law.
In the City of Mania, there is one policeman per 622 of the population. An additional 619
policemen are needed to meet the PNP manning level standard of 1 policeman per 500
population. Also, there is one traffic police per 3,585 population and an additional 86 traffic
police personnel are needed to meet the standard of 1 traffic police per 3,000 population.
2.4.6 Threat to Public Health and Safety
The City of Manila has twenty-three (23) private hospitals, six (6) national government
hospitals, and four (4) city government hospitals. The hospitals operated by the City of the
Manila are the Ospital ng Maynila, Ospital ng Tondo II, Ospital ng Sampaloc, and Gat.
Andres Bonifacio Hospital. The distribution of health facilities shows that District IV has eight
of the 23 hospitals in Manila, while District II has one private hospital. District III has three
national hospitals.
The health center-population ratio is 1:32,267. The Department of Health (DOH) minimum
standard is 1:20,000, which means that 30 additional health centers are needed in the city.
The Manila Health Department reports that 22 new health centers will be constructed under
the World Bank-funded Urban Health and Nutrition Project of the Department of Health.
While the detailed architectural and engineering plans have been prepared and approved,
sites in Manila have yet to be identified for sucj new health centers. A major criterion in the
site identification is the accessibility of the health centers to their urban poor clients.
RA 6972 mandates that there should be one day care center for each barangay. The
HLURB cites this law as a basis for is standard on the number of day care centers in a city
or municipality. Not all the 896 barangays in the City of Manila have a day care center. The
need for such centers is quite considerable in Districts IV, V and VI. In all, 616 additional
day care centers are needed to complement the existing 280-day care centers in Manila.
While there are more private hospitals than public hospitals, the total bed capacity of public
hospitals is greater (3,769 beds compared to 3,438). Thus, the hospital bed population ratio
is more favorable in the public sector (one bed per 419 population) than in the private sector
(one bed per 460 population).
All hospitals, whether secondary or tertiary, fulfill the requirement on the number of beds
according to their service category.
The Manila Health Department is adequately staffed. Its physician-population ratio and
nurse- population ratio meet the DOH and HLURB standards for the public health sector,
which are 1 physician per 20,000 population and 1 nurse per 20,000 population. The
number of midwives employed by the city, however, is not enough to meet the DOH and
HLURB standard of 1 midwife per 5,000 population. In this regard, an additional 179 new
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midwives need to be hired by the Manila Health Department to support its primary health
care program and to increase the number of births attended to by trained birth attendants.
Overtime, Manila has been experiencing fewer births, as indicated by its declining crude
birth rate (CBR). The CBR for 2001 is 17 live births per 1000 population. The national CBR
has also been gradually decreasing over the years. In 1995, the National CBR was 24 per
1000 population, which is comparable to the 1997 CBR of Manila of 25 per 1000 population.
The crude death rate in Manila, however, has generally been increasing, at least in the last
five years. This trend contrasts with the national trend of a gradually decreasing death rate.
In 1995, the Philippine CDR was 5 per 1000 population. In the same year, the Manila CDR
was 6 per 1000 population.
The increase in the crude death rate in Manila may be attributed to its generally increasing
infant mortality rate (IMR). In 2001, the IMR for Manila was 53 infant deaths per 1000 live
births. In 1998, its IMR was 32, which was still higher than the IMR of 24 for Metro Manila.
The number of infant deaths can be lessened by factors such as improved health services
and medical facilities, prenatal and post natal care, and better nutrition for both mother and
child. In the Philippines, as in other developing countries, the IMR has been decreasing over
time.
The child mortality rate (CMR) in Manila has followed an erratic pattern in 1997-2001, but it
has remained below the national rate. In 1996, Manila has two deaths per 1000 children
aged 1-4 years old, compared to the national CMR of 14 deaths for every 1000 children. In
the Philippines, CMR has been decreasing overtime.
The maternal mortality rate (MMR), i.e., the proportion of women dying from pregnancy and
birth-related causes, is related to the quality of prenatal, delivery and postnatal services. In
1998, the national MMR was 172 maternal deaths per 100,000 live births. In NCR, including
the City of Manila, the MMR is below 100.
Cause of Mortality and Morbidity
The following tables list the ten leading causes of infant mortality, morbidity and mortality.
The causes of morbidity and mortality in the City of Manila are typical of those in an urban
area of a developing country. Many of the illnesses are, in fact, preventable and curable.
Most causes indicate inadequate health services and poor health care. They also reflect
environment where there is poor sanitation. Inadequate access to safe water, and air
pollution. Moreover, the tables show the incipient effects of a lifestyle that is characterized
by poor health habits such as lack of exercise and an unhealthy diet.
Table 2.4-5 Leading Causes of Infant Mortality, 2000
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Table 2.4-6 Leading Causes of Morbidity, 2000

Table 2.4-7 Leading Causes of Mortality, 2000

These health statistics are based on the latest approved Manila Socio-Economic and
Physical Profile. Attempts to secure a more current version was held pending by the LGU
while awaiting its approval.
Environmental Health and Sanitation Profile
Waste Water and Sewerage System
The Manila Sewerage System was constructed in 1909 with the original overload capacity to
serve 450,000 people. The system covers 1,850 hectares, serving 530,000 people with the
total length of 240 kilometres.
Lateral interceptor pipes of 15 centimetres collect sewage to 150 cm. in diameter from the
various districts of the city. It is then conveyed to the Tondo main sewage pumping station
thorugh seven pumping stations. Sta. Ana, a sub-district of Manila, has a separate system
and has its wastes discharging directly to the Pasig River. However, the construction of a
sewer main line is presently ongoing to interconnect the system in Sta. Ana to the Paco
Sewage station.
Not all areas of the City of Manila are connected to the system of sewers and lift stations. In
these areas, the sewerage system is a combined one. In residential areas and in light
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commercial districts, the septic vault is used to pre-treat wastewater. In newer building
constructions housing bigger populations, the use of package-type wastewater treatment
plants is being pursued.
Among the problems in sanitation and sewage in Manila is the heavy pollution from the
effluent of domestic septic tanks. According to the Manila Second Sewerage Project (World
Bank – JGA TF 2252-3PH), the estimated number of septic tanks in the year 2000 is about
125,279 with a population septic ratio of 13:6. The number of septic tanks is expected to
increase slightly with new constructions and rehabilitation. There are no records of
desludging of tank nor of the in use of packaged type waste water treatment plants but their
use may be seen in high-rise commercial-residential building in Central Manila.
With the Manila Sewerage System serving roughly 30% of the City, other households
discharge wastewater either into a storm drain, septic tank or directly into esteros. The
untreated water in this case carries with it fecal matter and other debris which find its way in
catch basins or ultimately to nearby bodies of water. Records of desludging are unavailable,
but adequately sized septic tanks normally are desludged once in two or three years.
Regulatory measures for wastewater disposal practices can limit the degradation of the
water quality of the City’s riverine system.
Solid Waste Management
The total volume of garbage generated per day in Manila is approximately 6,498.94 cubic
meters for the year 2000. This includes the wet and dry households waste, industrial waste,
commercial waste and some hospital waste. District V and VI contributed the most to the
generation of solid waste, District III and IV follows and I and II contributed the least amount.
The highest percentage of the solid waste generated is of food waste contributing to 45% of
the total solid waste generated. The second and third types of solid waste are dry
paper/cardboard and plastic/styrofoam/rubber, which contribute 19% and 16% to the total
generation, respectively. On the other hand, the total volume of garbage collected per day
within the city is approximately 6,409.15 cubic meters. 37.16% of the total garbage collected
came from District V and Vi, 36.52% was collected from District III and IV, and 26.32% was
collected from District I and II. This consisted of 46% food waste, 12% drypaper/cardboard
and 11.67% plastic/styrofoam/rubber. The total waste collected consisted mostly of food
waste amounting to 46% and fines and inert contribute the least amount.
2.4.7 Generation of Local Benefits from the project
Manila is predominantly a service-oriented city. It is one of the most densely populated cities
in the country, next to Navotas, and it is fully built-up. Thus very little agriculture, forestry,
mining and quarrying is undertaken. The leading industries, namely – textile/garments, food,
personal products, chemical/pharmaceutical, and rubber/plastic products, are generally light,
labor-intensive activities. They take advantage of the city’s substantial labor and the labor
supply from the rest of the metropolis. Service sector employment has steadily dominated
the share in total employment, to average about 80% from 1994-1999. The rest are
employed in industry sector with a minuscule number in agriculture, possibly backyard
vegetable growing and small-scale fishing.
Like major global cities, Manila has become less of a center of manufacturing but more of a
center for services, amenities and leisure. Given the centrality of the city in the National
Capital Region, it provides employment, services, amenities and facilities for a large floating
population that does not reside in the city. Further, Manila is a renowned center of education
PROPOSED MANILA HARBOUR CENTRE RECLAMATION Project
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and technical training. Some of the largest universities and technical institutes are located in
the City and they cater to students who are by and large from outside the City from
overseas. One can conjecture that it has a substantial pool of highly skilled and technical
labor force. The city can therefore absorb the expansion of any labor-intensive, high
technology industry like software development, product development for specialty products,
design establishments and the like. Also the city can develop among the students a lifelong
patronage for the city’s amenities and services.
Income
The households are dominantly middle income with an increase in the number of highincome households and a decrease in the numbers of low-income households from 19941997.
There was a slight decrease in the number of middle-income households and a huge
increase in the number of high-income households. At the same time, the growth rate of
income and expenditures of the middle and upper income classes have increased. Even
low-income households by 1997 managed to generate a certain portion of their income as
savings and this suggests that they are earning a reasonable level of income.
About 69% of the middle income households and 56% of the high-income households have
wages and salaries as their main source of income in contrast to only 38% of the low-income
households. In fact, the sources of income of low-income households are nearly evenly
distributed among wages and salaries (38%), entreprenurial activities (26%) and others
(35%). This suggests that the low0income households are engaged in small-scale informal
sector enterprises or low-paid, temporary, wage-paying jobs. The middle and high-income
households are in established jobs that also allow for the build-up of family assets, namely
the employer’s certification that make for ease in opening bank deposits, credit for housing
and other consumer needs, and social security and insurance. The average annual
employment rate is lower than the national average. The relative stability of the employment
rate suggests a dynamic market for jobs.
The residents of Manila are actually of a higher income class than the rest of the country.
This is a potential resource for substantial tax revenue, civic participation and market for
veious goods and services. Also given the income profile and the average unemployment
rate, these suggest that the unemployment may well be concentrated among the newly
arrived migrants who eventually move elsewhere. One can also conjecture that their initial
source of income is the informal sector and their initial entry point will be the port area.
Industry
The types of manufacturing establishments that locate in the city are mainly labor-intensive,
light activities that need not cause substantial pollution if located in multi-use and residential
districts.
These are the textiles/garments, food, personal products, chemical/pharmaceutical, and
rubber/plastic products. They also need not take up substantial space and thus can
continue to be encouraged in the city.
Nearly half (47.6%) of all manufacturing
establishments are textile/garment firms and the other four leading industries altogether
comprise about 25%. These establishments are reasonably well-dispersed among the six
congressional districts with the biggest concentration in the contiguous Districts I and III
(34% and 22% respectively). The smallest proportion of 4.8% is located in District VI which
is mostly residential. These suggest a reasonably diversified industrial sector that caters
largely to domestic or local market demand rather than to exports.
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Commerce and Trade Shipping
Manila is the premier international port in the country and one of the major domestic ports for
inter-island shipping. As a major center of water transport and storage, it has experienced a
steady increase in shipping, cargo and container traffic from 1994 to 1997. The shipping,
carsgo and container traffic generate substantial revenues to the City, reaching PhP 2.227
billion in 1997. The port will remain the major international and domestic port for the country
in the future. It will continue as one of the main entry points for passengers, immigrants from
the island provinces, imported goods and products from various parts of the country. It will
also remain as a major exit point for the country’s exports.
City Markets
The City has about sixteen (16) city-owned and operated public markets and nine (9)
talipapas. These are classified into three: Class A, which have average monthly income of
PhP 60,000 or more for a set three-month period; and Class C or talipapa, with a monthly
average income of less than PhP 30,000. There are four Class A markets, three of which
(Central, Divisoria and Quinta) are located in District III. Paco Market is located District V.
These are located in the major wholesale and retail commercial districts and transport
centers, and are patronized by middle-income buyers, many of whom are from outside the
city. Class B markets are spread out more evenly across all Districts so that they could be
more accessible to the local residents. Five (5) Class C markets are in District I, three (3) in
District III and the last one in District II. These are contiguous districts. Class C markets
evidently cater to the low-income classes who congregate in these districts either as
residents (since these, especially District I have the largest concentration of informal settlers)
or as workers (since these districts have substantial economies of agglomeration thus
provide huge job opportunities). The high growth rate of revenues in the Class C markets is
considered as an indicator for the relatively substantial earnings of households, this including
the low-income households.
The city’s public markets can be designed and developed as multiple-use areas, which way
become shopping and tourism center. These are in rather central and accessible locations
but need proper maintenance and sanitation complying with standards for them to become
attractive places for shopping, marketing and tourism. They have inexpensive eating places
and personal service establishments that could attract more customers or patrons if
minimum standards of sanitation, maintenance and design are attained. The talipapas can
accommodate social and governmental services and payment centers to be more accessible
to low-income households.
Tourism
Manila has the densest concentration of old buildings and heritage sites in the country.
These include the Cathedral and various colonial churches, government buildings,
commercial buildings, office buildings, theaters and cinema houses, educational
establishments, fortifications of Intramuros and San Antonio Abad, and residential districts
such as San Miguel, Quiapo, San Nicolas and Sta. Ana. It hosts the seat of government,
and contains some fo the most impressive civic architecture in the country. Major pilgrimage
centers are located here, among them are the churches of Quiapo, Sta. Cruz, Binondo,
Tondo, Pandacan, Sta. Ana, Ermita, Malate, San Miguel, Sampaloc, St. Jude, the Chinese
temples in Binondo, and the mosque in Quiapo. The City of Manila also has the longest
waterfront along Manila Bay and the Pasig River. And as already mentioned, Manila is also
the largest retails and wholesale center for Metro Manila. Data from the Department of
Tourism show that twelve (12) out of sixteen (16) museums and seven (7) out of ten (10)
performing arts theaters are located in the City of Manila.
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Manila therefore has the potential for multiple-focus tourism, such as heritage, shopping,
leisure, pilgrimage and education. These will attract a large number of foreign and local
tourists. Because of the variety of available tourism activities and the fact that these attract
large numbers of locals (specially shopping, pilgrimage and leisure), tourism is effectively a
stable and major industry of the City that has yet to be fully utilized. Moreover, these tourism
activities are concentrated in the same areas of agglomeration for shopping and small and
medium-scale light industry and of transport nodes. Many of these activities are therefore
accessible even to pedestrian traffic.
Manila has twenty-five (25) hotels) out of 36 in Metro Manila) classified as De Luxe, First
Class, Standard and Economy. These tend to cater to high-income foreign tourist and hghincome local families for short weekend stays. Available data show occupancy rates to range
from 32% to 80% in 2001 with wide variation and growth rates. The rate is somewhat mixed.
Attention might also need to be focused on the budget and mid-range accommodations,
such as pensionnes, small hotels, and lodging places for a clearer picture of the City’s
tourism potential. The Tourism Development Plan also needs to encourage more locals to
come to Manila for shopping and enjoyment of the city’s landmarks, districts with distinct
character (e.g., Chinatown, Quiapo, San Nicolas), pilgrimage sites, parks, government
structures and the like. Thus, more investment in inexpensive restaurants and eating,
pensionnes and lodging houses, and souvenir shops might need to be encouraged.
2.4.8 Traffic Congestion
Traffic Characteristics
According to the O-D Matrix, Manila ranks second to the top generators of trips, accounting
for about 11 percent of the total Trip Origins and about 12 percent of Trip Destinations within
the 16 zones considered. The more active trip desire lines are seen to be directed along the
North-South direction across the Pasig River. The longitudinal directions connecting Manila
with Mandaluyong/Pasig, Marikina/Pasig and Makati-Pateros account for less than three
percent of the total trips generated.
An examination at longer-distance trips reveals that there is a possible market for longdistance service, possibly via Manila thorugh the Pasig River. Trips destined for and coming
from the southern part of Metro Manila, such as Muntinlupa/Las Piñas, Las
Piñas/Parañaque, Bacoor/Imus, Cavite/Kawit and Cabuyao/Calamba account for about 22
percent of the total trips produced in the area. The potential for riverside development could
help promote local tourism and boost recreational fishing and commercial trading in the area.
With the infusion of additional resources, the river system can thus generated income that
could be well spent for its regular dredging and maintenance.
Jeepney is the most preferred mode of transport, while buses appear to be not as popular.
In all cases, private cars and jeeps are very strong competitors of rail transport and other
land transportation modes.
Traffic problems, such as traffic congestion is brought about by the uncontrolled growth and
urban sprawl in the metropolis, which led to the deterioration of the urban environment and
poor level of service (LOS) of the public transportation system have worsened.
Despite the extensive coverage of the road network of the City of Manila, it serves a heavy
volume of vehicles under limited road capacity. With arterial roads serving both through and
local traffic, congestion in major intersections has continuously wasted a lot of man-hours
and fuel energy, and worsened air quality.
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The total vehicular traffic across selected Bridge Crossings is shown in Table 2.4-8 wherein
some of these are vital crossing area experiencing congestion and excessive delay.
Table 2.4-8 Total Vehicular Traffic across selected Bridge Crossings

Given the state of traffic congestion, there is a need to promote traffic alleviation measures
in the city. There is a need for an effective traffic management plan that incorporates rules
and regulations, safety, a stronger manpower base of enforcers, tries charges and lecture
education for pedestrians and commuters. Increasing traffic signages will help improve the
flow of traffic in the area.
Within the existing demand for transportation, the major infrastructure systems that are
required are the construction of roads and railways. With the wide coverage of the existing
roads, what is actually needed now is to increase their capacity to accommodate the
increasing volume of traffic. This may be done through road widening and removal of
obstructions that have encroached upon the road right of way. This need is being addressed
by the construction of the Light Rail Transit and the circumferential road networks.
TRAFFIC ASSESSMENT AND MANAGEMENT PLAN
LAND-BASED TRAFFIC
A traffic impact assessment was conducted considering the following:
 Current traffic conditions in the area;
 Location of the project;
 Projected traffic growth rate (assumed from current data of the performance of the
existing Harbour Centre Port Terminal Facility and external road netwrok traffic)
 Findings from the preliminary Traffic Assessment conducte dfor the Project feasibility
done in September 2017
 JICA assumptions on Traffic Study in the Manila North Harbor area
 Traffic Projections by the DPWH
 Pipelined Infrastructure project of the DPWH
In September 2017, a preliminary Traffic Assessment (please refer to Annex L) was
conduted by the proponent as aprt of the project’s feasibility. Gauging from the
aforementioned considerations, it was observed that the Level of Service (LOS) based on
computed Volume-Capacity Ratio (VCR) will increase by one level when the proposed
project operates. However, with the construction of pipelined road network, rehabilitation and
expansion by the DPWH (e.g. Metro Manila Skyway System and the North South Connector
Road), traffic conditions is expected to improve arounf the impact area around the Proposed
Project and the Harbour Centre Port Facility.
In March of 2018, another traffic assessment was conducted within the immediate vicinity of
the project area by establishing six (6) sampling station.
The stations were:
Station 1 - Along F. Magallanes St. (incoming to the proposed project)
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Station 2 - Along M. de Legazpi St. (outgoing from the proposed project)
R-10 Southbound:
Station 3 - Before Pier 18, after corner Magallanes but before corner Capulong St.
Station 5 - Before corner Magallanes (before the bridge)
R-10 Northbound:
Station 4 - After corner Capulong St. (C-2) and before F. Magallanes
Station 6 - After Magallanes/ A few meters after corner Circumferential Road 3
Vehicle classifiaction considered in the traffic count are :
Category 1
Category 2
Category 3
category 4

Cars / Jeeps
FX/Vans / Buses
Trucks / Tractors / Trailers
Tricycles / Motorcycles / Bicycles

Traffic Characteristics

In order to establish the traffic density of weekday and weekend traffic at the Project site,
actual traffic counts were made by the study team on a Friday and a Saturday, based on
their truck arrival pattern.
The weather on the first day (Friday, March 2, 2018) was cloudy in the early morning with 10
minutes of rain showers in the late morning and another short shower early afternoon then
too sunny the rest of the day.
Similarly, the weather on the second day (Saturday, March 3, 2018) was slight intermittent
rain in the late morning and early afternoon. Saturated clouds for the rest of the morning and
become sunny the rest of the afternoon.
Daily traffic volumes
The traffic volumes on roads as surveyed adjacent to a proposed development should be
compared with existing daily traffic volumes which are often available in the form of annual
average daily traffic (AADT) volumes. This enables the functions of roads in the overall
hierarchy of roads to be reviewed in the context of the proposed development. Daily traffic
volumes can be of particular interest when assessing the impact of a proposed development
on the amenity of adjacent residential areas.
A summary of the traffic volumes along Magallanes Street, M. de Legazpi Street and Radial
Road 10 is shown in Table 2.4-8 below:
Table 2.4-9: Traffic Volumes
Direction
Along F, Magallanes St., to Project Site (one way)
Along M. de Legaspi St., from Project Site (one way)
TOTAL – different streets
Along R-10 Road NORTHBOUND before HCPTI
Along R-10 Road SOUTHBOUND after HCPTI
TOTAL
Along R-10 Road., SOUTHBOUND before HCPTI
Along R-10 Road., NORTHBOUND after HCPTI, but after
C-3
TOTAL made (stations not congruent to each other)
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No. of Vehicles
Weekday
Weekend
4218
4271
4855
4280
9073
8551
33496
22738
29177
26414
62673
49152
25220
28190
14387
16116
39607

44306
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The result of the traffic count shows that the 14-hr. traffic density on the local roads exiting
on a weekday is higher than on a weekend. As per table 1 above, the total number of
vehicles along M. de Legazpi street on a 14-hr. week day is about 13.4% higher than the
weekend traffic. Similarly, the Radial Road R-10 in front of the North Harbour exhibits a
higher traffic on weekdays than weekends by about 27.5%% which is usual (weekdays over
weekends) On the other hand, traffic density in Magallanes Street, R-10 Northbound after
C-3 and Southbound before the Project access road is higher during weekend than on a
weekday by 1.8%, 12.0% and 11.8%, respectively. This may be because of more cargos to
collect on weekends than on regular days.
Per JICA Study Report of 2014, among the main arterial (R1 to R10) and circumferential (C1
to C5) roads, EDSA (C-4) carries the highest traffic volume, with over 4.8 million PCU-km or
11.3 million person-kms daily. This level of traffic causes the road to reach capacity
throughout the day and close to 70% of EDSA operates at speeds below 20 kph. The impact
of such high volume of traffic concentration on a single road is not just result in economic
losses, but also high level of pollution and poor living environment. The busiest radial road is
R7, with traffic exceeding one million PCU-km and person-km in excess of 3.5 million daily.
This shows that the person demand in corridor is even higher than on EDSA on per PCU-km
basis. As a result traffic speed on R7 is even worse than EDSA, over its entire length of
about 12 km operating below 20 kph.
On area basis, most of MM roads are at capacity, and situation is not much better at Mega
Manila level either. Mega Manila road network which represents about 50% of the study area
network on average operates at V/C ratio of 0.80, with close to half of the road network
operating below 20 kph. This assessment demonstrates that it is about time some serious
notice is taken of the current traffic condition in the Mega Manila areas. There has been
limited expansion of road network both in terms of new roads or capacity expansion through
traffic/ demand management has been realised since MMUTIS study, yet the demand has
been allowed to increase unabated.
Table 2.4-10: Road Traffic Volume and Network Performance
Road
Road
Av.
Rd. Section
Rd. Section
Description Length V/C (km) with
(km) with
km
Speed < 10 kph Speed < 20 kph
C-2
10.2
1.26
6.4
9.7
C-3
13.8
1.04
7.2
11.0
R-10
6.9
1.25
5.6
6.9
Pax*km('000)

Road
Description
C-2
C-3
R-10

PCU PCU
(000) (000)
kms Hrs.
494
79
606
68
418
78

% Mode
Pax*km

Share

Pax
Pax
(000) (000)
Kms Hrs.
1,429 228
2,391 260
696
134
of

Car

Jeepney Bus

Total

Car

Jeepney Bus

511
485
201

531
1,350
293

1,429
2,391
696

36
20
29

37
56
42

387
555
201

27
23
29

These studies were made through transport modelling and does not reflect recent events,
i.e. R-10 is being widened and there are no buses plying R-10 road. Initial traffic study
conducted my STRIDE for Harbour Center in September 2017 indicated the following:
Major urban road 60 kph maximum velocity
Secondary urban road 40 kph
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Lane capacity: Major urban road 1,800 PCU/hr/lane
Secondary urban road 1,500 PCU/hr/lane
Recent available traffic data and information on Radial Road 10 from DPWH distinguished
the traffic volumes on weekdays (no weekend data) and the peak periods and counts,
except that it was only in one direction (northward) and in one station (R-10 – Capulong).
The manual count was conducted August and October, 2017. This location is comparable to
our station at R-10 NB, before HCPTI and in the opposite direction SB after HCPTI.
Comparative data is shown below:
Table 2.4-11 Traffic Data at R-10 from the DPWH
R-10 Location
Total
Cars,
Volume
%
Capulong
27435
35.4
Capulong
23507
23.0
Capulong
25943
39.3
Capulong
24282
27.2
After Capulong, before HCPTI
NB
23496
20.8
Weekday
22738
22.6
Weekend
After HCPTI SB
Weekday
29177
23.9
Weekend
26414
29.6

Vans,
%
12.1
12.9
12.3
17.2

Trucks,
%
19.0
17.2
14.3
17.1

Motorcycles,
%
33.2
41.9
33.5
38.4

6.6
7.3

34.2
34.5

38.3
35.7

6.7
7.7

29.6
30.6

40.0
32.1

The percentages are almost the same, except for the vans and trucks. Passenger utility
were considered as belonging to Category 1 and some utility goods to Category 3, hence the
disparity.
As usual peak of travel in the morning is from 7 AM to 9 AM for passenger vehicles and
motorcycles. Buses are hardly noticeable – they can only be shuttle/company buses, tourist
buses, and school buses. Bulk of the truck volumes (rigid truck 2 axles, 3+ axles, truck
semitrailer 3 & 4 axles, Truck Trailer 4 axles, and 5 + axles) starts at late on the morning and
gradually build up till late in the afternoon and early evening. There were, however,
instances that truck trailers 4 axles and above are only seen in the morning and none in the
afternoon. There are 4 large port terminals in the area, hence the heavy volume of trucks.
In the analysis, therefore, of the existing and future conditions, the appropriate traffic
density/volume (weekday or weekend) is considered for the corresponding road under
evaluation.
These data we compared with the data gathered in the preliminary study conducted in
September 2017.
Existing Traffic Conditions
Level of Congestion – the Volume Capacity Ratio (VCR) is the indicator used to describe the
degree of congestion of a road section. It is a measure of the traffic density for a given
capacity of a road. It is computed by dividing the actual traffic volume by the capacity of the
road as estimated based on the prevailing conditions of the roads. In traffic study, the critical
time where congestion could possibly or mostly occur is the peak hour. In theory, if the value
of the VCR approaches 0.85 or more, the road section being analyzed is experiencing
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congestion. This congestion ratio is explained in Table 2.4-12 below, categorizing the
different levels of service (LOS).

Level of
service
A
B
C
D
E
F

Table 2.4-12 : Level of Service (LOS) Characteristics
Characteristics
Condition of free flow with high speed and low traffic
volume
Stable flow. Reasonable freedom to select speed
Stable flow. Restricted selection of speed
Approaches unstable flow with nearly all drivers restricted
Traffic volumes near or at capacity
Forced or congested flow at low speeds

VCR
0.00 – 0.19

0.20 – 0.44
0.45 – 0.69
0.70 – 0.84
0.85 – 1.00
Greater than 1.00

Peak traffic volumes
Two periods of traffic generation need to be considered:
- The peak activity time of the development itself.
- The peak activity time of the adjacent road network.
The first of these is generally used as a basis for reviewing access to the site and driveway
design requirements. The second and possibly more important period is used to assess the
effect of the development on the road system. Such an assessment should identify whether
any road improvements or traffic management measures are required to accommodate the
increased traffic on the system.
Morning and afternoon peak hours do not coincide for both directions. During weekdays for
vehicles entering the port terminal along Magallanes Street the peak hours are 7-8 in the
morning and 1 to 2 PM and going out through Legazpi Street , 10 to 11 AM and 6 to 7 PM in
the afternoon. For R-10 southbound before HPCTI peak hours are 7 to 8 AM and 12 to 1 PM
and peak hours for section after HCPTI are 8 to 9 AM and 3 to 4 PM. For R-10 northbound
before HCPTI, peak hours are 11 to 12 AM and 6to 7 PM and peak hours after C-3 are 8 to
9 AM and 6 to 7 PM. For vehicles along R-10 (both ways) the peak hour occur at 7 to 8 AM
and 12 to 1 PM.
During weekends for vehicles along R-10 (both ways) the peak hour occur at 8 to 9 AM and
2 to 3 PM. For Magallanes, peak hours are 9 to 10 AM and 6 to 7 PM. For R-10 southbound
before HCPTI peak hours are 8 to 9 AM and 2 to 3 PM. For R-10 northbound after C-3, peak
hours are 7 to 8 AM and 3–4 PM. . The peak hour volumes are considered separately for
Magallanes and Legazpi Street while for the main highway it must coincide and it is based
on highest density for a given hour at R-10 southbound after HCPTI. The other roads are
assessed separately. The critical peak hours, therefore, are 8:00 – 9:00 AM for R-10 both
ways while in the afternoon, it is 3 to 4 PM.
Evaluation of Results
Results of the evaluation indicate that Magallanes and Legazpi Streets and other road
sections has free flow and low traffic volume and stable flow (with free or restricted choice of
speed) especially in the morning. The other two stations showed unstable flow southbound
after exiting the port terminal while the opposite lanes are or at near capacity already.
Speed selection is free but sometimes restricted particularly in R-10 southbound after HCPTI
in the morning and R-10 southbound before HCPTI and northbound after C-3 in the
afternoon. Trucks and trailers usually congregate towards the Port area in the afternoon.
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The present public transport in the area consists primarily of tricycles, motorcycles and some
bicycles. No public utility buses is serving the area - only PUJs.
The level of service appears to be the same on weekend and even better than on a
weekday, inspite of spikes or surges in the peak hours. . A review of the traffic count results
against the standards indicates that: on weekdays and weekends, all streets operate at
levels within their acceptable levels of service.
Traffic Analysis
The following traffic generation parameters were derived based on the results of estimated
transport requirements, previous traffic surveys as well as from the consultant’s database on
previous transport/traffic related studies.
a.) Traffic generation rates (TGR) is the peak person trips based on the actual projections of
personnel to be employed at the industrial complex and traffic volume that will be
generated to include the projected number of service vehicles, delivery vans, container
vans, dump trucks and bulk trucks (6 wheelers to 22 wheelers), and/or
b.) Traffic generation rates (TGR) is the peak person trips per unit or square meter of floor
space per one (1) peak period. The TGR is based on similar industrial development.
It is assumed that locator areas will not be fully occupied, as there has to have spaces for
parking, for aisles and for the merchandise – 40% open space.
Similarly, the industrial component are based on the storage requirements corresponding to
the developed area but the bulk of the traffic is during coming IN in the morning and going
OUT in the afternoon.
c.) Modal split refers to the share of private mode vis-à-vis public mode, and these are taken
from the observations made along main access corridors of the Project:
Private mode
:
60%
Public mode
:
40%
The public mode was based on the accessibility of the site to private and public
transport, commercial activities and the target market.
d.) There will be no directional split as all vehicles have to turn right to the main corridor.
Traffic Demand Estimates
Based on the project development profile during construction and the traffic generation
parameters, the generated traffic in terms of vehicles is shown below:
CONSTRUCTION PHASE

Magallanes
Street
Equivalent
Car trips (PCU)

Peak
Hour
AM

Table 2.4-13: Peak Hour Traffic Volume
Car
Public
Shuttle
Motorcycles Transport Bus
8
160
200
32
4

120

20

PROPOSED MANILA HARBOUR CENTRE RECLAMATION Project

2

Truck Total

__

146
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R-10
Southbound
Equivalent
Car trips (PCU)
Legazpi
Street
Equivalent
Car trips (PCU)

Peak
Hour
AM/PM

PM

Occupancy

Car

Shuttle
Bus
34

Truck Total

18

Public
Motorcycles Transport
263
308

10

198

31

2

__

9

227

290

32

___

5

170

30

2

___

1.9

0.75

9.8

20.0

2.0

__
241

207

Note: Peak hour traffic volume in the morning would be felt as the part of the traffic would be
coming from the workers reporting for work while in going home from work in the afternoon,
no trucks are involved.
The traffic volumes, evaluated into equivalent passenger car units (PCUs) corresponding to
the observed peak hours are analyzed and results are shown in Table 2.4-14.
Table 2.4-14: Future VCR and LOS at Road Sections (One-Way Route)
Directions
Peak Hours Peak
Number Estimated
VCR VCR LOS
AM Volume Hours
of
Capacity
AM
PM
AM
(PCU)
PM
Lanes
(PCU/Hours)
Volume
(PCU)
Magallanes 366
624
2
1800
0.20 0.35 B
Street
R-10 SB
2050
1883
4
3600
0.57 0.52 C
After
HCPTI
Legazpi
244
641
2
1800
0.14 0.36 A
Street
R-10
SB 2649
1183
5
4400
0.60 0.27 C
before
HCPTI

LOS
PM

B
C

B
B

Results of the evaluation indicate that all Streets will have stable flow with free selection of
speed except in R-10 southbound where speed is restricted in the morning. In short, traffic
will be MANAGEABLE during Construction.
OPERATIONS PHASE
On the other hand, the generated traffic during Operations Phase in terms of persons and
vehicles trip is shown in the succeeding tables below.
Table 2.4-15: Magallanes one-way Street Generated Peak Person and Car Trips
AM Peak
PM Peak
Generated/
Attracted Trip
IN
OUT IN
OUT
Person Trips
Private Mode
738
___ 303
___
Public Mode
492
___ 202
___
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AM Peak
PM Peak
Generated/
Attracted Trip
IN
OUT IN
OUT
Equivalent Private
Car
Trips
647
___ 266
___
(PCU/hr)
* A single common unit is used for private vehicle generation: 1.9 pax/vehicle
The above represents the generated traffic by the proposed operations.
Table 2.4-16: Legazpi one-way Street Generated Peak Person and Car Trips
Generated/
AM Peak
PM Peak
Attracted Trip
IN
OUT IN
OUT
Person Trips
Private Mode
___
241
___ 794
Public Mode
___
160
___ 530
Equivalent Private
Car Trips (PCU/hr) ___
211
___ 697
* A single common unit is used for private vehicle generation: 1.9 pax/vehicle
The above table shows the generated traffic caused by the development. The table below
shows the resulting added traffic load on R-10 Road due to the implementation of the
Project.
Table 2.4-17: Radial Road 10 SB Generated Peak Person and Car Trips
Generated/ Attracted Trip AM
PM
Peak
Peak
Person Trips
From Legazpi St.

401

Equivalent Private Car
Trips (PCU/hr)
211

1324

697

The same traffic volume occurs in R-10 Road and the volume is not subjected to any
directional split.
The resulting traffic volumes, evaluated into equivalent passenger car units (PCUs)
corresponding to the observed peak hours are analyzed and results are shown in Table 2.418.
Table 2.4-18: Future VCR and LOS at Road Sections (Direction as indicated)
Directions

Peak
Hours
AM
Volume
(PCU)
969

Magallanes
St (one way)
Legazpi St
425
(one way)
R-10
SB 2261
after HCPTI

Peak
Hours
PM
Volume
(PCU)
615

Number Estimated
VCR VCR
of
Capacity
AM
PM
Lanes
(PCU/Hours)

LOS LOS
AM
PM

2

1800

0.47

0.41

C

B

1131

2

1800

0.24

0.56

B

C

2339

4

3500

0.65

0.51

C

C
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Directions

Peak
Hours
AM
Volume
(PCU)
R-10 Road 1513
Northbound
Both ways
3774
R- 10 SB 2512
before
HCPTI

Peak
Hours
PM
Volume
(PCU)
1626

Number Estimated
VCR VCR
of
Capacity
AM
PM
Lanes
(PCU/Hours)

LOS LOS
AM
PM

3

2600

0.58

0.63

C

C

3965
2819

7
5

6000
4400

0.63
0.57

0.66
0.64

C
C

C
C

The analysis indicate that with the implementation of the Project there will still be stable flow
but with restricted selection of speed in the afternoon and reasonable freedom of speed in
the morning. Again, this shows that the Project won’t cause congestion in the traffic
conditions in the North Harbour area.
Parking provision appropriate to the development (in relation to demand and statutory
requirements) should be implemented. Similarly, safety and efficiency of access between the
site and the adjacent road network should be assured.
Traffic Future Impacts
For complex cases or long term developments, output from the zonal transport model such
as CTS or the latest regional model developed in regional traffic studies should be used to
set the boundary conditions of the local transport model covering the study area. However,
for relatively simple cases (as in this case) and short term development, the growth factor
method may be accepted by using the historical traffic growth information and the existing
counts provided that:
 the study area is almost fully developed or the development pace and growth have
become stabilized;
 there is no major change in the land use therein for the planning horizon in question;
 no major transport infrastructure will be completed in the study area and its hinterland
as to cause a significant change in the existing traffic pattern.
This report provides a set of traffic forecasts on:
1. Traffic growth within the study area using the growth factor method adopted to estimate
the future traffic based on the existing traffic flows;
2. Traffic generated from the development.
3. The future year traffic and public transport forecasts by comparing with existing flows and
forecasts of other similar studies.
Impacted/Generated Traffic
A planning horizon of 15 years in 5-year intervals was considered in the analysis of traffic
impact, namely: years 2020, 2025, 2030 and 2035, as there will be 2 years of construction.
Radial road sections are considered as two-way traffic and local roads as one-way traffic, at
present and in the future. The analysis is focused on the afternoon peak period on a
weekday based on the results of the traffic count. Generated/attracted trips for the
development are also high during the afternoon peak period and for the incoming trips in the
morning. The annual growth of traffic was estimated at 5% per annum based on
extrapolation.
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Peak hours in the morning (AM) for the incoming traffic at Magallanes (one-way) and in the
afternoon (PM) for the outgoing traffic at Legazpi Street (one-way) and Radial 10 Road SB
forms the basis for the evaluation of the future traffic impact. The same traffic volume
applies in the whole width of Radial 10 Road in the afternoon peak hour.
The traffic volumes, evaluated into equivalent passenger car units (PCUs) corresponding to
the observed peak hours are analyzed and results are shown in Table 2.4-18. Table 2.4-19
showed the estimated projected peak traffic generated and attracted for the planning horizon
while Table 16 also reflects the estimated future traffic demand impact for the next 15 years.
Table 2.4-19: Estimated peak traffic for the present and future generation with
corresponding VCR and LOS at Road Sections
Estimated Traffic Volume (in passenger car unit)
Section/
Parameters
2020
2025
2030
2035
Magallanes Street
969
1236
1577
2013
Number of lanes
2
2*
2
2
Est. road capacity (PCU/hr) 1800
1800
1800
1800
VCR
0.54
0.68
0.88
1.10
LOS
C
C
E
F
TVol. w/o Project
647
825
1052
1031
LOS w/o Project
B
C
C
D
Legazpi Street
1131
1442
1840
2347
Number of lanes
2
2
2
2
Est. Road capacity
1800
1800
1800
1800
(PCU/hr)
VCR
0.63
0.80
1.02
1.30
LOS
C
D
F
F
TVol. w/o Project
697
939
1198
1529
LOS w/o Project
B
C
C
E
Radial 10 Road SB
2331
2974
3797
4846
Number of lanes
4
4
4
4
Est. road capacity(PCU/hr) 3500
3500
3500
3500
VCR
0.67
0.85
1.08
1.38
LOS
C
E
F
F
TVol. w/o Project
1634
2086
2662
3448
LOS w/o Project
C
C
D
E
Both Ways
3965 (7 lanes)
5059
6457
8241
VCR
0.66
0.84
1.08
1.37
LOS
C
D
F
F
Traffic Analysis
Analysis of the above results clearly shows that there won’t be traffic congestion in the first
ten years. After ten years the traffic impact on the identified road sections would be serious
and will necessitate immediate improvements. These sections are primarily Magallanes and
Legazpi Street and R-10 both north- and south-bound. It should be noted, however, that the
R-10 section affected is only 7 lane while the rest of the road is already 10 lanes.
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The above results clearly show that even without the Project, the traffic volume in
Magallanes and Legazpi Streets would be near its or already exceed its carrying capacity in
10 to 15 years from now.
On the other hand, part of the project’s off-site infrastructure development (access roads)
may include expansion and upgrading of the access roads leading to the industrial port.
Recommendations & Implementation
In order to mitigate the traffic impacts resulting from the development, improvement
measures may include junction design, road widening, signal control proposal or
modifications, and pedestrian schemes. Public transport facilities and other traffic
management measures may also be included in the program of the proponent.
Improvement proposal
 Proposed measures are to provide additional access roads and/or widen existing
roads for local roads.
 DPWH to further widen R-10 to 10 to 12 lanes. Of course, this is an on-going
Program of DPWH.
 Implement DPWH or continue implementation of R-10 Road from Navotas to Del Pan
bridge
 NLEX to continue with their Harbour Link expressway project under Segment 10.
OPERATIONAL MANAGEMENT MEASURES
Traffic Management Plan
The following measures are being recommended to alleviate potential traffic problems owing
to the construction and operation of the proposed reclamation and development project.
Close coordination with local government units concerned is required in order to consolidate
the measures with the plans and programs already drawn-up by the local government.
Traffic Plan During Construction
During the construction stage, the route of haulage and the entire construction area will be
provided with signages and temporary construction fence. There shall be a temporary
construction gate fronting the Project along the main concrete road for the haulers,
equipment and machineries to be used during the reclamation and dredging phase.
During the vertical development phase another gate shall be provided for the temporary
facilities area. Security personnel shall be assigned at both gates for vehicles to ensure
normal flow of traffic. Side street parking will be strictly prohibited and manned by the
security personnel.
Other measures to be observed are as follows:
 Temporary enclosure of the project site will be provided to protect the passing
pedestrians and vehicles from falling debris incurred by the construction activities
 Delivery of materials and hauling of construction debris will be scheduled such that
peak hours and truck ban hours will be considered to avoid traffic problems
 Additional traffic enforcers/security personnel will be assigned in the area to facilitate
traffic flow
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 Signages will be placed in entry points of the project site
 Coordination with LGU
Operation Phase
The traffic management measures during operation are outlined below:
 Provision of adequate parking slots to the plant personnel and with ticket gates to
visitors/guests
 Provision of a tricycle loading/unloading bay in front of the gate
 Provision of parking area for delivery trucks
 Designation of traffic enforcers in the area to facilitate traffic flow
 Signages are placed in entry/exit points of the project site
 Coordination with LGU
Internal Circulation
The compound should be provided with vehicular ingress/egress points. The internal road
section will be provided to add vehicular mobility. With the proposed internal roads and
parking layout, a two-way internal circulation shall be adopted.
Well- traffic enforcers shall man the critical intersections at all times. The proposed traffic
flow and the trained measures to be implemented on the Project to prevent traffic congestion
should be prepared in coordination with barangay officials, LGU officials and the police. The
proposed traffic management plan will be adopted for implementation simultaneously with
the start of operation of the proposed development.
Additional measures to be observed are as follows:
 Assign well-trained traffic enforcers: especially the entrance/exit points of the
compound.
 Providing an area for loading and unloading bay to avoid traffic congestion
 Deliveries to the project site should be scheduled during off-peak hours, preferably
early morning or late evening hours;
 Recommend geometric improvements to include installation of pedestrian facilities
(zebra lines and barriers)
 Remove/restrict on-street parking along the access roads.
The above measures should be strongly supplemented with appropriate signages, adequate
information drive and strict enforcement. Close coordination should be made with the local
government in implementing to above measures, as well as in the operation of traffic signals
at the main intersection.
In summary, the key findings of this Traffic Impact Assessment are:
1. On-street parking surveys indicate that there is on-street car parking availability
within walking distance
2. Traffic count surveys indicate that the current traffic volumes in the local area
currently comply with the road capacity standards.
3. In the road network, present conditions shows that there is no intersection at R-10
Road for outgoing traffic flow from Legazpi street to turn left and vice-versa from R10. If there will be an intersection planned, the ECC application for vertical structures
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in the Port shall consider a directional split mode. On the other hand, this Report take
into consideration that all outgoing flows from the development will take a U-turn
either at C-2 or Claro M. Recto Ave, and all will go north. This is considered in the
future impact analysis.
4. The traffic analysis demonstrates that the additional development traffic volumes
would have only moderate impacts on the surrounding sensitive streets and the
future traffic volumes would remain below relevant road capacity standards for
collector road and streets for the first ten years.
5. However, after ten years, there is a need to widen all roads and streets affected
and/or provide additional access roads or expressways.
The analysis undertaken to inform this report concludes that the developments will operate
satisfactorily, will not have any adverse traffic impacts and the developments are therefore
supportable.
NAVAL / MARINE TRAFFIC
Manila, being embraced by the Manila Bay and Pasig River running through it, has access to
several destinations making water transport a reliable alternative. The port area of Manila
makes the city as alive and active in trade today as it was during the Spanish Era. The port
of Manila lying at the mouth of the Manila Bay is composed of two harbors and one container
terminal.
The South Harbor is situated at the southside of the Manila Bay along the shores of the
Intramuros area. It has five piers with berths covering about 4,241 meters in length to
accommodate international cargo vessels.
On the other hand, the North Harbor is situated at the northside of the Manila Bay along the
shoes of Tondo. It has eight piers and three wharves comprising 43 berths, that cover a
length of 6,135.01 meters. The intensity of container activities paved the way for the
development of the Manila International Container Terminal (MICT), which is considered as
one entire wharf. It has four berths, with one alternatively converted as a Roll-on-Roll-off
(RORO) and spans soe 840 meters in length. Among the shipping lines in the eight piers
are the Negros Navigation, Aboitiz, Sweetlines, Gothong & Lorenzo, Sulpicio and William
Lines.
A ferry service used to run along the Pasig River. Efforts are being exerted to revive the
service of which the City of Manila will be one of the beneficiaries. In a study of the previous
ferry operation along Pasig River, a number of reasons were identified for the slow growth of
the service. The main reasons include inadequate infrastructure support, operational
concerns, environmental concerns, and the generally weak promotions and campaign. With
quality of service as the main determinant of rider acceptability, the City of Manila can do its
share by helping develop the designated terminals under the Pasig River Development
Program.
Objective
The objective of the assessment, addressing the requirements of the EIA, may be
summarised as follows:
 To evaluate the existing and future planned/proposed marine traffic environment;
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 To assess the impact on marine traffic arising from Project activity associated with
the construction and operation of the proposed new harbour center reclamation
Project.
 To ascertain the associated risk levels at all stages of the Project, and
 To recommend mitigation measures to reduce the marine risks (e.g. collision,
grounding, mechanical failure, man overboard, typhoon, fire, oil pollution, etc) to
acceptable levels.
For the scope of the assessment, the area of interest has covered the immediate vicinity of
the proposed site; and the adjoining fairways.
The following factors were taken into consideration in the design criteria and planning and
construction methodologies for the Project:
 Long Waiting Time and Port Congestion
Frequent delays and long waiting time incurs costs and "suffering'' to the clientelelocators. Port congestion is the root cause of the long waiting time. Port congestion is
a result of many factors which are primarily technical and administrative.
 Berthing and Docking Areas
Technical issues, e.g., berthing draft, fender systems, hydrographic survey of the
berths and surrounding waters, contribute to the concerns of the consignees because
there is a need to match the vessel characteristics with the berth and docking area
design capacity.
 Shallow draft for large cargo vessels at 10 meters
*Stockpiling Area
Physical and management aspects are included in the issues raised by the clientele
on this concern. Specifically, these include: limited stockpiling area particularly for
bulk and break bulk, no covered warehouse (quality concerns) and lack of available
warehouse at key side, and on the management aspect, quantity restrictions on the
pier side/ shipside operations.
 Cargo Handling and Cargo Safety
Technical and manpower competencies issues were raised by the clientele on this
aspect. Specifically, these include competencies in cargo handling and lack of
breakwater at anchorage which raises safety concerns for consignee's cargo.
 Infrastructure Support
This includes limited road access and road capacities.
 Administrative Concerns
Issues on management control and coordination.
 Environmental Factors such as sea levels, wind, wave and circulation patterns, etc.
Present Marine Traffic Environment
Existing information on traffic levels within the HCPTI waters has been collated from a
number of data sets held by HCPTI to assist in the risk assessment of shipping operations.
The traffic consists of ocean-going vessels, interisland ships, barges, launches and fishing
vessels.
Table 2.4-20 : Ship Arrivals by Capacity (in terms of percentage of total)
DWT
2010
2011
2012
2013
2014
2015
2016
0 – 40,000
96%
95
89
75
47
42
54
40,000 – 60,000
4%
5
11
24
41
45
28
60,000 – 80,000
0
0
1
1
2
13
18
Type
2011
2012
2013
2014
2015
2016
DWT
40,000
40,000 60,000
Expon.
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DWT

2010
2011
2012
60,000
80,000

2013
2014
2015
40,000 –

60,000 ->

2016


Arrival of vessels with DWT of 60,000 and more is consistently in upward trend from 2013 to
present at 4.9% growth rate.
DESIGN CAPACITY OF HCPTI was for 28 - 30 vessels while actual arrival was 38 – 40
vessels, thus causing prolonged waiting time. Comparatively, including ships using the
Seafront, MNHPI, MICT/ICSTI and SH/ATI the number could reach 97 vessels in a given
day. Type of vessels are the Handy Size vessel, Handy Max vessel, Supramax and
Panamax.
Table 2.4-21 : Historical Volume by Cargo
Volume
2011
2012
2013
2014
2015
M.T.
5.04M
5.78M
6.03M
6.4M
6.39M
Total of 29.6 MMT in 5 years. Largest contributors are steel and bulk non-grains

2016
6.24M

In contrast, data from PPA on NORTH HARBOR port terminals are as follows:
20,828(2012)

Vessel arrivals
Annual cargo tonnage
Annual container volume
Passenger traffic
Year
2010
2011
2012

Cargo
Tonnage
17,207,751
17,806,136
19,402,011

75,058,855(2012)
3,976,000 TEU(2015)
928,753(2012)

Container Volume Passengers
16,146,329
18,442,473
19,174,424

821,983
728,662
766,942

MICT
Year Number of Vessel Cargo Tonnage Container Volume
2010
1,942
32,225,795
18,266,554
2011
1,941
34,377,129
18,689,936
2012
1,862
34,345,059
19,966,465

Manila International Container Terminal (seaport code:MNL) is operated by International
Container Terminal Services Inc. It is one of Asia's major seaports and one of the
Philippines' most active ports. It is located between the Manila North Harbor and the Manila
South Harbor and can be accessed by road through MICT South Access Road. In 2011,
Manila International Container Terminal ranked 38th place in the List of world's busiest
container ports with container traffic (TEU) of 3,260,000. Inaugurated on July 7, 2012, Berth
6 became fully operational and increases the Port's annual capacity by 450,000 TEU's.
The increase in container traffic, particularly Ph container traffic soars 53% in Jan-Nov 2017,
as per news item below:
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19 JANUARY 2018, MANILA—Philippine container traffic went up drastically in the first 11
months of the year anchored on robust shipping and trade atmosphere and heightened
domestic demand. Domestic box volume, somehow cushioned the decline in foreign overall
volume, specifically export traffic.
Latest data from the Philippine Ports Authority (PPA) showed that total container traffic for
the period in review inched up by 53% to 9.084 million twenty-foot equivalent units (TEUs)
from 5.940 million TEUs a year earlier.
Current Situation – Congestion in Bulk and Breakbulk
Average waiting days for all types of cargo is 9 days. Longest queue is on logs and lumber
which is of 25 days while steel average waiting is 16.days. Number of waiting vessels is 10
vessels, Last year, number of waiting was 22 vessels. Longest queue was with steel cargos
which was maximum of 75 days.
Only four (4) anchorage points are suitable for lightening and shipside operations. Increasing
freight rate from $10 to $25 per MT because of vessel traffic.
Possible stoppage of production especially in steel client’s plants thus creating a dangerous
impact to the economy.
VESSEL
WAITING
TIME
Average
Maximum

YEAR 2012

2013

2014

2015

2016

3 days
15 days

5
25

8
40

15
75

9
40

Currently, HCPTI is using its four (4) anchorage points and the “Additional Anchorage Areas
at the Manila North Harbor” declared in PPA Memorandum Circular No. 14-2012.
HAZARDS WITHIN THE PROJECT SITE
The principal hazard posed by marine traffic is the potential for collision between barges
associated with the dredging and reclamation operations, or the target barge, and other
traffic. The consequences of collision incidents within the Manila Bay water as a whole, and
what may be assumed for the present assessment, is visualized in Table 2.4-22 below in a
Hongkong study.

Table 2.4-22 : Consequence of Vessel Collisions (within HKSAR waters)
Incident

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 Average

Incident 286
Collision
/
Contact

239

327

283

246

236

246

302

242

236

264

Injury

44

18

25

20

38

15

34

48

33

27

30

Fatality

6

2

0

2

5

6

12

0

1

14

5

Injury/Collision or
0.15 0.08 0.08 0.07 0.15 0.06 0.14 0.16 0.14 0.11
Contact
Fatality/Collision
0.02 0.01 0.00 0.01 0.02 0.03 0.05 0.00 0.00 0.06
or Contact
Frequency of other fatalities as a proportion of reported collision fatalities

0.11
0.02
1.27

Others = Stranding/Groundings, Foundering/Sinking, Fire/Explosion. Man Over
Board, Capsized Listing & Others
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Source: Marine Accident Investigation Branch http://www.mardep.gov.hk/en/publication/pdf/portstat_2_y_e1.pdf

It is conceived that, on average the injury rate may be 11% with a fatality rate per collision of
2%.
PRESENCE OF FISH PENS/CAGES
It was reported that there may be fish pens, lift nets and other fishing gears along the
navigation lane for the barges in transporting the fill materials. According to a study for
another reclamation project near Manila Yacht Club indicate that these fishing gears were
located 2 kms away from their Project.
FUTURE ACTIVITIES
The navigable channels leading to the port, as well as the berthing area along the port quay
are proposed to be dredged to up to 14 meters draft to allow access to these larger cargo
vessels. The containment and quay wall structure is also designed to meet the structural
loading and impact resistance needed for the required fendering systems, without which the
proper and safe docking of the new generation of larger cargo vessels would not be
possible.
The reclamation area will be filled up to an elevation of +4 meters from MLLW. The nearest
sources of suitable fill materials being considered are from the San Nicolas Shoal, offshore
of Rosario and Tanza Cavite, foreshore area in Ternate, Cavite. The (estimated) volume of
fill, dredge and topping material is estimated to be at most 10 million cu.m.

BASIS FOR FORECAST
Future traffic activity that may impact the Project has been forecast on the basis of taking
into account international and local factors and makes reference to local data sources, as
provided by the proponent.
The Port Cargo Forecast drives the growth of international and mainland cargo vessels,
while MARINA, Philippines Port Authority (PPA) and Philippines Coast Guard (PCG)’s
assessment of typhoon shelter requirements addresses vessel activity associated with the
domestic economy.
The forecast data based on information from MARINA and PPA is summarised in Table 2.423 below.
Table 2.4-23 : Annual Cargo Increases projections
Cargo
2014 (1)
Throughput
‘000 TEU (2) 297,000

Port Cargo Forecasts
2018
2020
2025
2030
2040
289,000 303,161 318,015 416,510 529,050 880,140
2016 (1)

Source:(1) Harbor Center Port Terminal, Inc. (HCPTI)
(2) TEU = Twenty-foot Equivalent Units, by conversion

Table 2.4-24 provides a summary of traffic activity forecast in the Study Area for 2018 &
2020, based on the HCPTI data, a Hongkong study, dredging and reclamation Contractor.
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Table 2.4-24: Daily Vessel Class and Volume in the Study Area

Type of Vessel

Population per
Vessel

Number of Vessels
2020
2018 (with the
(construction
Project)
completed)

Ocean-going
Dredging
Vessels
Barges

20

40

45

60

3

1

5

16

0

Tugboats

10

2

0

Fast Launch

5

3

2

64

48

Total

MARINE ACTIVITY ASSOCIATED WITH FORECAST PORT OPERATIONS
It is anticipated that there will be 3 main types of marine activities conducted at the proposed
site:
 Reclamation and Dredging
 Construction/Expansion of Port Facilities
 Operation
With an increasingly expanding economy that is fueled by consumption and private
investment, there should be expectation that the AAGR of 4.8% on the projected cargo
volume for the next 25 years should be higher and projection of cargo volume of this study is
considered conservative.
RECOMMENDATIONS:


SHORT TERM SOLUTIONS for the present situation:

1. PRIORITIZE RECOMMENDED SIZE of 50,000 MT DWT, LOA =150 m,Draft = 10 m,
Volume = 40,000 MT, Gears/Crane = 4 x 30MT, Average Staytime- 7 days
2. QUEUING STRATEGY
Strategy
Estimated End of
Gueue
First Come, First
Serve
90 days
Smaller vessels first
69
One queue for Big
vessels and two for
small/ideal size
51
vessels


MEDIUM TO LONG TERM SOLUTIONS:

A. PORT IMPROVEMENTS
1. Yard Improvements - 100% concreting/improvement of all 12-hectare yard
storage areas to accommodate more and heavier cargoes.
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2. Bulk Cargo Bays (BCB) - Build bulk cargo bays to handle bulk cargoes more
efficiently and safe to environment
3. Yard Access Roads - Build roads to strategically connect different yard areas
such as BCB, Truckscales, stockpile areas and gates
4. Bollard Upgrade - Acquire 9 units for Phase 1 (100-ton capacity)
5. Additional Truck Scales - Acquire and install additional truck scales to serve
growing number of calling trucks.
B. EQUIPMENT ACQUISITIONS
1. 16 units of 15-tonner forklift
2. 2 units of 30-tonner forklift for heavier cargoes.
3. 2 units of Passenger Ferry for deploying manpower at anchorage areas
4. 4 units of Mobile Misting Cannon Machine
5. Fabricate a mobile conveyor system
C.TECHNOLOGY ADVANCEMENT FOR PORT OPERATIONS
1. On-line vehicle booking
2. Use of in-house developed mobile app and iPad in yard and warehouse
operation
3. Advanced data center facility to house millions of transactional data which is
critical to day-to-day operation and strategic management
D.EXPANSION PROJECTS
1. Berth Expansion of 250 m and 13 m draft by dredging.
The new port and berthing area is intended to add berths for up to five additional cargo
vessels depending on their class, as the newer generation Panamax and Post-Panamax
have overall lengths over 200 meters. In addition, the navigable channels leading to the
port, as well as the berthing area along the port quay are proposed to be dredged to up
to 14 meters draft to allow access to these larger cargo vessels. The containment and
quay wall structure is also designed to meet the structural loading and impact resistance
needed for the required fendering systems, without which the proper and safe docking of
the new generation of larger cargo vessels would not be possible. The western and
southern borders of the development will likewise be constituted utilizing the same
proposed structural containment structure comprised of both steel sheet and pipe piling.
ADMINISTRATIVE RECOMMENDATIONS
Conduct IEC to the following:
A. Contractors/Operators for the Dredging and Reclamation Activity:
1. All vessels working / sailing for the project have to comply with the local and
international maritime requirements or protocol such as that prescribed by the
Philippine Coast Guard and under the MARPOL.
Some of the requirements are:
 Communication procedures with Port Authorities;
 Anchoring;
 Towing;
 Speed limitation within port;
 Etc.
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2. All vessels / barges must have valid harbour craft license or equivalent.
Official inspections on the vessel regarding its construction and required
safety appliances must be carried as per regulations. Prior to commencement
of operations, all relevant notices (e.g. Notifications to Mariners; Port Marine
Notices) shall be provided to the Master, who will verify them for
implementation.
3. Safety Requirements of the Philippine Coast Guard (PCG) - These are
essentially embodied in MEMORANDUM CIRCULAR NO. 06-2012
a. VESSEL SAFETY ENFORCEMENT INSPECTIONS embodying the
following key requirements:
The Vessel Safety Enforcement Inspection shall be carried out in order to
assess whether the ship and/or crew, throughout its forthcoming voyage,
will be able to:
1. Exercise extraordinary diligence in ensuring the safe, fast, efficient
and reliable conveyance of passengers;
2. Navigate safely;
3. Maintain adequate stability and trim condition;
4. Safely handle, carry, secure and monitor the condition of the cargo;
5. Maintain all propulsion and proper steering;
6. Operate the ship’s machineries safely;
7. Fight fires and prevent flooding effectively in any part of the ship, if
necessary;
8. Prevent pollution of the environment;
9. Maintain adequate watertight integrity;
10. Communicate in distress situations if necessary;
11. Provide adequate life saving devices corresponding to its maximum
authorized passenger and crew capacity;
12. Provide safe and healthy conditions on board;
13. Complete officer and adequate crew complement corresponding to the
proper observance of appropriate periods of work and rest from work;
14. Weather condition does not merit the suspension of the voyage;
15. Required operational and emergency readiness standards of crew is
met;
16. Documentations and certificates are complete and valid;
17. Sufficient training of the crew based on actual “Operational Readiness
Evaluation”; and
18. Other analogous circumstances.
4. Compliance with the PHILIPPINE MERCHANT MARINE RULES AND
REGULATIONS (PMMRR) 1997

2. Ocean-going Ships Captains and Mates


Observation of the International Regulations for Preventing Collision at Sea as per
COLREGS (details are further elaborated in the attached Marine Traffic Assessment,
Part of Annex L)

In terms of general naval traffic, the proponent will be implementing a traffic route system
during reclamation in coordination with and with the approval of the Philippine Coast Guard
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(PCG) prior to project implemantation for proper Notices to Mariners. Deployment of vessel
to replenish supplies, operation related trips and transport resource materials will be
planned, documented and coordinated with the concerned agency and the local government
unit/s. All vessels that will be utilized for the reclamation process will be registered with the
PCG and the MARINA (as applicable) and all necessary permits and clearances required for
navigation.
Later on, the naval movement resulting from port operations will be coordinated with the
PCG, MARINA ans the Port Management Office of the Philippine Ports Authority.
IMPACT ASSESSMENT, MITIGATION and MONITORING PLAN

Social Impacts
Direct Impact Barangay:
Proposed Harbour Centre
Reclamation Project
Barangay 128, Tondo,
Manila

x

Options for Prevention or
Mitigation or Enhancement

Closure

x

Operation

Construction

Potential
Hazards/Impacts

Preconstruction

Table 2.4-9: Potential Impacts on the people and community and options for
preventions, mitigation or enhancement
Phases

Indirect Impact Barangay
Psycho-social (houses
facing the reclamation
area)

* IEC on the nature and operation of
the reclamation area and
appropriate mitigation measures
according to laws.

* Fear of air, noise and
water pollution as negative
effects during construction
and operation of the
reclamation area.

* Philippine Reclamation
Authority provisions.
* Philippine Clean Water Act of
2004
* R.A. No. 8749 (Philippines
Clean Air Act of 1999)
* R.A. 9003 Ecological Solid
Waste Management

* Fear and doubt of the
proponents sincerity in
relation to the mitigation of
negative impacts.
* Loss of some economic
activities as source of
livelihood
Economic Impacts
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x

x

x

Options for Prevention or
Mitigation or Enhancement

Closure

Operation

* Generation of
employment

Construction

Potential
Hazards/Impacts

Preconstruction

Phases

* Priority jobs for the men
and women of direct
impact barangay.

* IEC on nature and qualification of
jobs the proponent requires.
* Gender responsive consultation on
job requirements and qualification.
* Local hiring priority for qualified
Barangay residents.

* Allowing business
opportunities for other
residents of the direct and
indirect impact areas.

* Skills training to upgrade local
skills of residents who can be hired.
*Generation of employment as
service provides such as putting-up
food stalls, variety stores and other
services near project area.

Peace and Order
* Unauthorized entry of
outsiders and
establishmets which might
cause problems in peace
and order.

* Cause problems of
congestion, peace and
order and security
breaches.

x

x

x

x

* Coordination with the Barangay
LGU Tanods to ensure authorized
establishments and control of
unauthorized entry of outsiders.
* Buffer zones should be
established around the perimeter of
the reclamation area during
construction.
* Coordination with the Barangay
LGU Tanods to ensure authorized
establishments and control of
unauthorized entry of outsiders.
* Buffer zones should be
established around the perimeter of
the reclamation area during
construction and operations.

Health and Safety
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x

x

x

Options for Prevention or
Mitigation or Enhancement

Closure

Operation

* Entry of migrant workers
with families, which cause
problems of congestion,
peace and order and
security, breaches.

Construction

Potential
Hazards/Impacts

Preconstruction

Phases

* In like manner, cause
health problems due to
diseases, overuse of public
utilities/services,
competition of resources,
social conflicts, peace and
order, increase in pollution
due to solid, liquid and
toxic wastes.
* Possible Health and
safety risk in the operation
of the reclaimed area due
to noise and air pollution.
* Increase in traffic flow
causing air (dust) and
noise pollution.

* Management of entry of migrant
workers.
* Increase and train Barangay
tanods to be deployed in areas
where migrant workers reside as
well as the management of waste.
* Proponent provide Health clinic
with a Doctor, Nurse and Health
workers.
* Health certificate for workers prior
to hiring into the project.
* Partner with the LGU the
implementation of the Social
Development Program
* IEC on proper scheduling of hauler
trucks and construction operations
to avoid entry and dismissal of
school children as well as late
hours.
* Environmental Risk Management
for the operation of the project and
surrounding communities.

* Increase in traffic volume
(Land-based and Marine
Traffic)

* Installation of appropriate signages
to guide drivers and vehicles
* Deployment of skilled traffic and
security personnel to man traffic
flow
* Observance of delivery schedule
to avoid peak hours
* Coordinate with concerned
agencies relative to proper
measures to manage internal and
external traffic (land based and
naval traffic)

* Contamination of
surrounding water due to
accidental spills which may
pose hazards to workforce
and other personnel

* Provide stand by ‘spill boom’ to
contain accidental spills
*Establish quick links with the PCG,
Barangay, nearest hospital and City
Emergency Response Units for
immediate accident response
Page | 2.4-38
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x

x

x

Options for Prevention or
Mitigation or Enhancement

Closure

Operation

Climate Change
* Impact on climate change
such as La Nińa and El
Niño phenomenon and
possible consequential
disasters.

Construction

Potential
Hazards/Impacts

Preconstruction

Phases

* Organizing and enhancing
capabilities of men and women for
Disaster Risks Reduction
Management in the Barangays (R.A.
10121)

* DENR Special Order 2007-653
(R.A. 9729 of 2009 adaptation
measures include protection of
water aquifer, conduct of massive
information and education
campaign, establishment of
protection measures for coastal
areas, determination of areas most
vulnerable to natural hazards “to
forewarn people” and strengthening
the protection of ecosystems.
Cultural Heritage (Historical, Cultural and Archaeological)
x
x
Possible unearthing
* the identified area of the RII
Historical areas such as
Builders has no possible cultural
artifacts and/or fossil
heritage sites.
remains.
* If any findings may occur the
proponent should safeguard
possible historical, cultural and
archeological sites and immediately
inform the National Museum.
Demobilization
x
* Termination of
Timely announcement and
employment of
preparation of demobilization plans.
construction workers
In coordination with the HR and
Legal Dept of the proponent,
preparation and implementation of
labor commitments by R-II as
mandated by law.
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3. ENVIRONMENTAL MANAGEMENT PLAN
The City of Manila and R-II Builders are committed to pursue the goal of no harm to the
people and protect the environment with an approach that is consistent with the principles of
sustainable development. In concordance with safety, security, health, environment
commitment and policy, the proponent is concentrated in minimizing adverse environmental
impacts of the project, to promote environmental awareness and commitment among its
workers in all levels. The identified environmental impacts and their corresponding mitigating
measures for each environmental component are discussed in Chapter 2. These potential
impacts and the proposed mitigating measures are summarized in the Impact Management
Plan.
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Table 3.1 Summary of Impact management Plan
Environment
Project
al
Phase/Environmental
Component
Aspect
Likely to be
Affected
1. Pre-Operation Phase

Environmental Aspect
#1

Land

Potential
Impact

Structural
integrity of the
project

Options for
Prevention or
Mitigation or
Enhancement
The structural
design of buildings
should strictly
follow other
specifications set
by the National
Structural Code for
Buildings (NSCB)
and other relevant
requirements
specified in the
National Building
Code of the
Philippines
(NBCP).

Cost

Guarantee/Fina
ncial
Arrangements

Schedule of
Implementation

Proponent

Part of
Feasibility
and
design
cost

Compliance to
requirements of
the PRA, the
National
Building Code,
Th eCity
Engineer’s
Office

Prior to
Construction

Proponent/Cont
ractor

Part of the
initial cost
project

Incorporated in
the work and
financial plan of

Pre-operation
activities

Responsible
Entity

For safety
purposes, the
higher PGA values
should be
considered in the
design of the
structures to be
built.
Environmental Aspect
#2

People

Increase in
Government
Revenues

MANILA HARBOUR CENTRE RECLAMATION Project

Compliance to all
Permitting and
Clearance
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Table 3.1 Summary of Impact management Plan
Project
Phase/Environmental
Aspect

Environment
al
Component
Likely to be
Affected

Potential
Impact

Options for
Prevention or
Mitigation or
Enhancement

Responsible
Entity

requirements with
the LGUs and
concerned
government
regulatory
agencies (i.e.
PRA, PPA, PCG,
DENR etc).
Pooling and prequalification of
possible
ocntractors and
manpower.
People

Employment
Opportunity

Priority will be
given to qualified
residents of the
host
barangays/municip
ality
Construction Phase (Reclamation and Land Development)

Environmental Aspect
#1

Land

Terrestrial
ecology and
biodiversity
may be
affected by
the creation of
access roads

MANILA HARBOUR CENTRE RECLAMATION Project

Ensure protection
of important
species and
resources by
establishing
protective buffers

Cost

Guarantee/Fina
ncial
Arrangements

Schedule of
Implementation

the company

Proponent/Cont
ractor

Part of the
initial cost
project

Proponent/PCO
/
Contractor

Part of the
developm
ent cost of
the
project
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Incorporated in
the work and
financial plan of
the company

Part of the
project cost

Pre-operation
activities

To be
implemented
upon
commencement
of Reclamation
through Land
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Table 3.1 Summary of Impact management Plan
Project
Phase/Environmental
Aspect

Environment
al
Component
Likely to be
Affected

Potential
Impact

Options for
Prevention or
Mitigation or
Enhancement

Responsible
Entity

Cost

Guarantee/Fina
ncial
Arrangements

to unload fill
materials

Development
Wastewater
treatment facility,
and effluents must
comply to DENR
standard

Contaminatio
n of water /
Possible oil
spills

Water
Environmental Aspect
#2
Soil erosion
of soil
dumped on
the
reclamation
area

Contaminatio
MANILA HARBOUR CENTRE RECLAMATION Project

Schedule of
Implementation

Regular checking
of all equipment
including vessels
and barges for
leakage will be
done. Moreover,
oil spill kits will be
ready in case
there
will
be
accidental spills
The edge of the
reclamation area
shall be placed
with armor rocks
that shall prevent
waves to erode
the soils being
dumped.

Proponent/Cont
ractor/
PCO

Proponent/Cont
ractor

Provision of proper
Solid and
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Part of the
developm
ent cost of
the
project

Part of the
developm
ent cost of
the
project

Part of the
project cost

To be
implemented
upon
commencement
of Reclamation
through Land
Development

Part of the
project cost

To be
implemented
upon
commencement
of Reclamation
through Land
Development

Part of the
project cost

To be
implemented
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Table 3.1 Summary of Impact management Plan
Project
Phase/Environmental
Aspect

Environment
al
Component
Likely to be
Affected

Potential
Impact
n of marine
water brought
development
activities

Environmental Aspect
#3

Temporary
reduction in
air quality due
to dust and
particulate
generation

Options for
Prevention or
Mitigation or
Enhancement
Hazardous waste
management
system by the
estate manager
which shall be
strictly
implemented in
compliance with
RA 9003 and RA
6969.

Use of safety
gears

Responsible
Entity

Cost

Guarantee/Fina
ncial
Arrangements

upon
commencement
of Reclamation
and Land
Development

Proponent/PCO
Part of the
developm
ent cost of
the
project

Proponent/PCO
/
Contractor

Part of the
developm
ent cost of
the
project

Proponent/Cont
ractor

Part of the
developm
ent cost of
the
project

Part of the
project cost

To be
implemented
upon
commencement
of Reclamation
through Land
Development

Part of the
project cost

To be
implemented
upon
commencement
of Reclamation
through Land

Air

Noise
Environmental Aspect
#4

MANILA HARBOUR CENTRE RECLAMATION Project

Use of mufflers /
Regular
equipment
maintenance
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Table 3.1 Summary of Impact management Plan
Project
Phase/Environmental
Aspect

Environment
al
Component
Likely to be
Affected

Potential
Impact

Options for
Prevention or
Mitigation or
Enhancement

Responsible
Entity

Cost

Guarantee/Fina
ncial
Arrangements

Schedule of
Implementation
Development

People

Possible
accidents for
workers

Orientations for
safety practices
will be done.

Proponent/Cont
ractor

Environmental Aspect
#5

Land :
Terrestrial
Ecology

Enhancement
of Terrestrial
Environment

Consider
integrating
landscaping of
areas within the
project area and/or
each locator’s
area.

Part of the
developm
ent cost of
the
project
Proponent/PCO
/
Contractor

It is recommended
that the proponent
initiate
enhancement
programs related
to carbon sink
sequestration in
line with the
MANILA HARBOUR CENTRE RECLAMATION Project

Part of the
developm
ent cost of
the
project

Part of the
developm
ent cost of
the
project
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Part of the
project cost

To be
implemented
upon
commencement
of Reclamation
through Land
Development

Part of the
project cost

To be
implemented
upon
commencement
of Reclamation
through Land
Development

Part of the
project cost

To be
implemented
upon
commencement
of Reclamation
through Land
Development
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Table 3.1 Summary of Impact management Plan
Project
Phase/Environmental
Aspect

Environment
al
Component
Likely to be
Affected

Potential
Impact

Options for
Prevention or
Mitigation or
Enhancement

Responsible
Entity

Cost

Guarantee/Fina
ncial
Arrangements

Schedule of
Implementation

Part of the
project cost

To be
implemented
upon
commencement
of Reclamation
through Land
Development

government’s
greening program
considering that a
50 hectare land
mass will be
generated as a
result of the
reclamation
project.
Environmental Aspect
#6

Water / Land

Geohazards
hazards and
adaptation to
effects of
climate
change

The design of all
infrastructures
(roads, bridges,
drainage canals,
etc.) should
consider the
expected increase
in rainfall due to
climate change.

Proponent/PCO
/
Contractor

Non-structural
disaster mitigation
measures should
be implemented in
line with the LGUs
Disaster Risk
MANILA HARBOUR CENTRE RECLAMATION Project
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the
project
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Table 3.1 Summary of Impact management Plan
Project
Phase/Environmental
Aspect

Environment
al
Component
Likely to be
Affected

Potential
Impact

Options for
Prevention or
Mitigation or
Enhancement

Responsible
Entity

Reduction and
Management
(DRRM) plans.
One of such
measures is to
establish a
weather station to
measure rainfall
and other weather
data that would be
used to issue
flashflood and
landslide
warnings. A
stream gauge
could also be
setup in bridges to
provide timely
warnings for
downstream
flooding. A flood
warning system
should be also
developed.
Information
MANILA HARBOUR CENTRE RECLAMATION Project
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Cost

Guarantee/Fina
ncial
Arrangements

Schedule of
Implementation
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Table 3.1 Summary of Impact management Plan
Project
Phase/Environmental
Aspect

Environment
al
Component
Likely to be
Affected

Potential
Impact

Options for
Prevention or
Mitigation or
Enhancement

Responsible
Entity

Guarantee/Fina
ncial
Arrangements

Schedule of
Implementation

Part of the
developm
ent cost of
the
project

Part of the
project cost

To be
implemented
upon
commencement
of Reclamation
through Land
Development

Part of the

Part of the

To be

Cost

dissemination
regarding flood
hazard and
warning system
should also be
conducted to
prepare the
communities. In
addition, signages
regarding river and
coastal flooding
should be put in
place in affected
areas to increase
community
awareness.

Smothering of
the benthic
community

Proper
management that
will minimize water
pollution.

Local and

Silt curtains shall

MANILA HARBOUR CENTRE RECLAMATION Project

Proponent/PCO
/
Contractor

Proponent/PCO
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Table 3.1 Summary of Impact management Plan
Project
Phase/Environmental
Aspect

Environment
al
Component
Likely to be
Affected

Potential
Impact

Options for
Prevention or
Mitigation or
Enhancement

temporal resuspension of
sediments
causing
increased
turbidity.

be installed in the
reclamation area.
This shall hold the
silts within the
area.

Possible
increase in
suspended
particulate
matter
concentration
s

Proper
implementation of
reclamation
procedures that
will minimize
particulate
dispersion

Contaminati
on due to
improper
solid waste
disposal
from the
settlements
upstream
along
esteros
discharging
MANILA HARBOUR CENTRE RECLAMATION Project

Partnership with
the local
government (city
and barangay)
should be
established to
implement proper
and regular waste
disposal and
collection.

Responsible
Entity

Cost

/
Contractor

developm
ent cost of
the
project

Proponent/PCO
/
Contractor

Part of the
developm
ent cost of
the
project

Proponent to
partner with
LGU

Regular clean-up
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Part of the
operations
budget of
the
project /
IECSDMP

Guarantee/Fina
ncial
Arrangements
project cost

Part of the
project cost

Part of the
project cost

Schedule of
Implementation
implemented
upon
commencement
of Reclamation
through Land
Development
To be
implemented
upon
commencement
of Reclamation
through Land
Development
To be
implemented
upon
commencement
of Reclamation
through Land
Development
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Table 3.1 Summary of Impact management Plan
Project
Phase/Environmental
Aspect

Environment
al
Component
Likely to be
Affected

Potential
Impact
to Manila
Bay

Flooding

Increase in
Groundwater
Demand

The influx of
workers and
locators will
increase

MANILA HARBOUR CENTRE RECLAMATION Project

Options for
Prevention or
Mitigation or
Enhancement

Responsible
Entity

Cost

Guarantee/Fina
ncial
Arrangements

Schedule of
Implementation

in waterways
should be done
particularly before
the onset of the
rainy season.
Shallow areas
could be dredged.
The existing
drainage system in
the built-up areas
should be
improved to
accommodate
floodwaters. There
should be a
properly designed
drainage network
that is sufficient to
channel the flood
to the sea.
Rainwater
harvesting during
the rainy season
could be done to

Proponent to
partner with
LGU

Proponent in
coordination
with the Local
Water
Providers
Page | 3 - 11

Part of the
operations
budget of
the
project /
IECSDMP

Part of the
operations
budget of
the
project

Part of the
project cost

To be
implemented
upon
commencement
of Reclamation
through Land
Development

To be
implemented
upon
commencement
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Table 3.1 Summary of Impact management Plan
Project
Phase/Environmental
Aspect

Environment
al
Component
Likely to be
Affected

Potential
Impact
water
demand.

Options for
Prevention or
Mitigation or
Enhancement

Responsible
Entity

Cost

Guarantee/Fina
ncial
Arrangements

augment the water
source. The
community should
also be trained on
how to conduct
rainwater
harvesting and on
proper water
management.

Schedule of
Implementation
of Reclamation
through Land
Development

Water
conservation
measures should
be implemented
amongst workers
and locators
Marine
Ecosystem

Siltation and
transport of
silt to other
areas that
may have
marine
resources

Silt curtains shall
be installed in the
reclamation area.
This shall hold the
silts within the
area

Proponent/PCO
/
Contractor

Contaminatio
n of water

Regular checking
of all equipment

Proponent/PCO
/

MANILA HARBOUR CENTRE RECLAMATION Project
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Part of the
operations
budget of
the
project

Part of the
project cost

Part of the
operations

Part of the
project cost

To be
implemented
upon
commencement
of Reclamation
through Land
Development
To be
implemented
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Table 3.1 Summary of Impact management Plan
Project
Phase/Environmental
Aspect

Environment
al
Component
Likely to be
Affected

Potential
Impact
brought by
heavy
equipment
and dredging
equipment

Options for
Prevention or
Mitigation or
Enhancement

Responsible
Entity

Cost

Guarantee/Fina
ncial
Arrangements

Schedule of
Implementation

Contractor

budget of
the
project

upon
commencement
of Reclamation
through Land
Development

Soil erosion of
soil dumped
on the
reclamation
area

(including sea
vessels) for
leakage will be
done. Moreover,
oil spill kits will be
ready as well as
emergency
protocols to alert
concenred inhouse and
external
responders in
case there will be
accidental spills
The edge of the
reclamation area
shall be provided
with containment
structures.

Proponent/PCO
/
Contractor

Part of the
operations
budget of
the
project

Part of the
project cost

To be
implemented
upon
commencement
of Reclamation
through Land
Development

Contaminatio
n of marine
water brought
by the

Solid and
Hazardous waste
management shall
be strictly
implemented in
compliance with

Proponent/PCO
/
Contractor

Part of the
project cost

To be
implemented
upon
commencement
of Reclamation

MANILA HARBOUR CENTRE RECLAMATION Project
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the
project
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Table 3.1 Summary of Impact management Plan
Project
Phase/Environmental
Aspect

Environment
al
Component
Likely to be
Affected

Potential
Impact
locators of the
reclamation
area

Increased
Dust
Generation /
Health hazard
to Workers

Options for
Prevention or
Mitigation or
Enhancement

Responsible
Entity

Cost

Guarantee/Fina
ncial
Arrangements

RA 9003 and RA
6969. A
centralized
treatment facility
can be established
to ensure
wastewater has
been treated
before discharging
to any bodies of
water

Use of protective
gears

through Land
Development

Proponent/Cont
ractor

Part of the
operations
budget of
the
project

Part of the
project cost

To be
implemented
upon
commencement
of Reclamation
through Land
Development

Part of the
project cost

To be
implemented
upon
commencement
of Reclamation
through Land
Development

Air / People

Increased
Noise Level

MANILA HARBOUR CENTRE RECLAMATION Project

Use of silencers
and mufflers

Schedule of
Implementation

Proponent/Cont
ractor
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the
project
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Table 3.1 Summary of Impact management Plan
Project
Phase/Environmental
Aspect

Environment
al
Component
Likely to be
Affected

Potential
Impact

Possible
accidents to
workers

People

Social unrest
of sectors in
the
community,
psycho-social
impacts on
communities
surrounding
the project
and
disturbance in
their socioeconomic
activities

MANILA HARBOUR CENTRE RECLAMATION Project

Options for
Prevention or
Mitigation or
Enhancement

Orientations and
strict
implementation of
safety practices
will be done.
The proponent
initiate livelihood
programs through
skills development
seminars, options
for alternative
livelihood for
affected sectors.
Proponent with the
LGU to implement
appropriate
sectoral
consultations and
IEC programs to
raise project
knowledge and
awareness an
community
engagement

Responsible
Entity

Proponent/Cont
ractor

Proponent/Cont
ractor

LGU
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Cost

Part of the
operations
budget of
the
project

Guarantee/Fina
ncial
Arrangements

Schedule of
Implementation

Part of the
project cost

To be
implemented
upon
commencement
of Reclamation
through Land
Development
To be
implemented
upon
commencement
of Reclamation
through Land
Development

Part of the
operations
budget of
the
project /
IEC-SDP
Part of the
project cost
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Table 3.1 Summary of Impact management Plan
Project
Phase/Environmental
Aspect

Environment
al
Component
Likely to be
Affected

Potential
Impact

Employment
generation
 Priority
jobs for
the men
and
women of
direct and
indirect
impact
Barangay
s.
 Allowing
business
opportunit
ies for
other
residents
of the
direct and
indirect
impact
areas.

MANILA HARBOUR CENTRE RECLAMATION Project

Options for
Prevention or
Mitigation or
Enhancement
 IEC on nature
of jobs the
proponents
require and
qualification.
 Consultation on
job requirements
and qualification
 Local hiring
priority for
qualified
Barangay
residents
 Skills training to
upgrade local
skills of
residents that
can be hired by
the project
 Generation of
livelihood
opportunities
by putting-up
food stalls,
variety stores
and other
services near
the Project

Responsible
Entity





Propone
nt/Contr
actor
LGU /
Baranga
y
TESDA
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Cost

Guarantee/Fina
ncial
Arrangements

Schedule of
Implementation

Part of the
project cost

To be
implemented
upon
commencement
of Reclamation
through Land
Development

Part of the
operations
budget of
the
project
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Table 3.1 Summary of Impact management Plan
Project
Phase/Environmental
Aspect

Environmental Aspect
#7

Environment
al
Component
Likely to be
Affected

Potential
Impact

Risk to
flooding after
the
development
of the
reclamation
project

Storm surge
hazard and
other Hazards
Impact of
Climate
Change

MANILA HARBOUR CENTRE RECLAMATION Project

Options for
Prevention or
Mitigation or
Enhancement
The community
should be aware
of the flooding
condition in their
community. IEC
should be
conducted by the
MDRRMC and the
barangay. Signage
should be installed
in affected areas.
Vulnerability
mapping should
be conducted to
identify priority
households for
evacuation.
 IEC should be
conducted by
the CDRRMC
and the
barangay.
 Signage should
be installed in
affected areas.
 Vulnerability
mapping should
be conducted to
identify priority

Responsible
Entity

Proponent /
CRU / LGU

LGU /
Proponent as
apart of their
IEC and SDP
program
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Cost

Guarantee/Fina
ncial
Arrangements

Included
in the IEC
and SDP
funding

Part of the
project cost

Included
in the IEC
and SDP
funding

Part of the
project cost

Schedule of
Implementation

May be initiated
prior to
construction

May be initiated
prior to
construction
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Table 3.1 Summary of Impact management Plan
Project
Phase/Environmental
Aspect

Environment
al
Component
Likely to be
Affected

Potential
Impact

Options for
Prevention or
Mitigation or
Enhancement

Responsible
Entity

households for
evacuation.
 Organizing and
enhancing
capabilities of
men and women
for Disaster
Management in
the Barangays
 DENR Special
Order 2007653,/ R.A.7929
 Adaptation
measures
include
protection of
water aquifer,
conduct of
massive
information and
education
campaign,
establishment of
protection
measures for
coastal areas,
determination of
areas most
vulnerable to
MANILA HARBOUR CENTRE RECLAMATION Project
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Cost

Guarantee/Fina
ncial
Arrangements

Schedule of
Implementation
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Table 3.1 Summary of Impact management Plan
Project
Phase/Environmental
Aspect

Environment
al
Component
Likely to be
Affected

Potential
Impact

Peace and
Order

Unauthorized
entry of
outsiders and
establishment
s which might
cause
problems in
peace and
order

Health and
Safety

 Entry of
migrant
workers
with

MANILA HARBOUR CENTRE RECLAMATION Project

Options for
Prevention or
Mitigation or
Enhancement
natural hazards
“to forewarn
people,” and
strengthening
the protection of
ecosystems
 Coordination
with the
Barangay LGU
Tanods to
ensure
authorized
establishments
and control of
unauthorized
entry of
outsiders
 Buffer zones
should be
established
around the
perimeter of the
reclation area
during
construction
 Management of
entry of migrant
workers.
 Increase and

Responsible
Entity



MMMR
P
Community
Relations
Officer

LPCSec
urity Force

Implem
entation of
Social
Developmen
t and
Management
Plan

Baranga
y LGU &
Tanods
 MHO
 MMMRIP
Community
Relations
Page | 3 - 19

Cost

Guarantee/Fina
ncial
Arrangements

Schedule of
Implementation

Part of the Part of the
operations project cost
budget of
the
project

Prior and during
Construction/Re
clamation

Part of the Part of the
operations project cost
budget of
the

Prior and during
Construction/Re
clamation

PHILKAIROS, Incorporated

Table 3.1 Summary of Impact management Plan
Project
Phase/Environmental
Aspect

Environment
al
Component
Likely to be
Affected

Potential
Impact

Options for
Prevention or
Mitigation or
Enhancement

families,
which
might
cause
problems
of
congestion,
peace and
order and
security,
breaches.
 In like
manner,
cause
health
problems
due to
diseases,
overuse of
public
utilities
/services,
competition
of
resources,
social
conflicts,
peace and
order,

train Barangay
tanods to be
deployed in
areas where
migrant workers
reside as well as
the
management of
waste.
 Proponent
provide Health
clinic with a
Doctor, Nurse
and Health
workers
 Health
certificate for
workers prior to
hiring into the
project
 Partner with the
LGU the
implementation
of the Social
Development
Program
 IEC on proper
scheduling of
hauler trucks

MANILA HARBOUR CENTRE RECLAMATION Project

Responsible
Entity
 Barangay
LGU
 Barangay
Tanod
 Barangay
Health
Workers
 Proponent/C
ontractor
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Cost

project

Guarantee/Fina
ncial
Arrangements

Schedule of
Implementation
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Table 3.1 Summary of Impact management Plan
Project
Phase/Environmental
Aspect

Environment
al
Component
Likely to be
Affected

Potential
Impact
increase in
pollution
due to
solid, liquid
and toxic
wastes.
 Possible
Health and
safety risk
in the
operation
of the
reclaimed
area due
to noise
and air
pollution
 Increase
in traffic
flow
causing
air (dust)
and noise
pollution
 Increase
d volume
of vessel
causing
maritime

MANILA HARBOUR CENTRE RECLAMATION Project

Options for
Prevention or
Mitigation or
Enhancement

Responsible
Entity

and
construction
operations to
avoid entry and
dismissal of
school children
as well as late
hours.
 Environment
Risk
Management for
the operation of
the Plant and
surrounding
communities
 Strict
coordination
with the PCG
and LGU on
vessel
movement,
schedule and
adhesion to
safety protocols
as mandated by
the PCG and
MARINA
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Cost

Guarantee/Fina
ncial
Arrangements

Schedule of
Implementation
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Table 3.1 Summary of Impact management Plan
Project
Phase/Environmental
Aspect

Environment
al
Component
Likely to be
Affected

Potential
Impact

Options for
Prevention or
Mitigation or
Enhancement

Responsible
Entity

Cost

Guarantee/Fina
ncial
Arrangements

Schedule of
Implementation

traffic
Abandonment Phase

Sanitation

Environmental Aspect
#1

Contaminatio
n due to
improper
waste
disposal

Proper disposal of
wastes, and as
necessary/applica
ble through
accredited waste
transporters

Water

Possible
discrepancies
with the
baseline
conditions

Mitigating
measures will be
done in case any
damage was done
in the area

People

Possible
damage on
private
properties,
loss of
employment
for workers

Proper monetary
compensation will
be given in
accordance to
provisions of the
law.

MANILA HARBOUR CENTRE RECLAMATION Project

Proponent/Cont
ractor/
PCO

Proponent/Cont
ractor/
PCO

Proponent
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Part of the
environme
ntal
budget of
the
project
Part of the
environme
ntal
budget of
the
project

Part of the
abandonment
cost

Part of the
abandon
ment cost

Part of the
abandonment
cost

Part of the
abandonment
cost

To be
implemented
one (1) year
prior and during
abandonment
phase
To be
implemented
one (1) year
prior and during
abandonment
phase
To be
implemented
one (1) year
prior and during
abandonment
phase

PHILKAIROS, INC.

4.0 ENVIRONMENTAL RISK ASSESSMENT (ERA) AND EMERGENCY RESPONSE
PROGRAMS (ERP) and GENERIC GUIDELINES
This section discusses the Environmental Risk Assessment (ERA) of the Project. An ERA is
an evaluation tool for a project or an activity that determines the level of hazard that it may
pose to humans, properties, and to the environment.
This section will discuss whether the proposed Project poses a significant risk to its
surrounding environment. It will also determine whether the surrounding environment poses
significant risks to the proposed Project.
4.1 Regulatory Requirements
The Revised Procedure Manual for the conduct of EIAs (per DENR Administrative Order No.
30, Series of 2003 (DAO 03-30)) specified what projects are to be covered by an
Environmental Risk Assessment.
The project is covered by an ERA as part of the EIS based on the determination of Risk
Levels per DAO 03-30 Revised Procedural Manual.
4.1.1 Determination of Risk Levels
1.

Levels of Coverage and Requirements
a. Risk Screening Level – Based on Table 4-1, the reclamation and land
development process will not directly involve the production or processing of
substances detailed in the Risk Screening Levela and Threshold (Table 4-2)
shown below.
Table 4-1: Risk Screening Level (as per DAO 03-30)

MANILA HARBOUR CENTRE Reclamation Project

Page

|

4-1

PHILKAIROS, INC.

2.

Level 1 and Level 2 Threshold Inventory
Table 4-2: Risk Thresholds Table (as per DAO 03-30)

As such, the project will be implementing an Emergency Response Policy to cover Physical,
Safety and other risks as discussed in the succeeding sections.
4.2 EMERGENCY RESPONSE AND GENERIC GUIDELINES
Regular emergency drillls, meetings and orientation for all employees of locators are done
onan annual basis at the minimum.
For the development of this project, the discussion below presents the risks arising by which
the project will be most likely exposed to and details how the proponent will manage
emergency situations and implement safety protocols. These generic policies will be
implemented in partnership and coordination with the local government unit particularly the
host barangay, the City Pubic Safety Office, the City Disaster Risk Reduction Management
Unit, the PCG and other concerned government agencies.
The primary objective of the Environmental Risk Assessment (ERA) is to perform a
preliminary qualitative risk assessment/screening study to identify and assess potential
safety and physical risks posed by the reclamation project to the community, project
personnel and to the environment. ERA is an integral component of the overall EIS report for
the reclamation project and can be used as a basis in developing in/or upgrading the
project’s emergency response plan.
The Project Safety and Health Program of the proponent will be designed as a holistic
approach to ensure that workers are provided with a safe and humane working environment.
It will also provide program guidance, promotion of Safety and Health culture, strict
enforcement of Safety and Health Rules and Regulations, establish effective systems of
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monitoring inspection and investigation to improve Safety and Health, and promotion of
training and human resource development.
ABBREVIATIONS
The abbreviations used in the proponent’s Safety & Health Program are the following:

ABBREVIATIONS
SHP
CSHC
OSH
EMB
DENR
ERPP
ERP
CDRRMC
PPE
LGU
ALMSDS
MMSDS
SOPI
ASPPI

OSHC

Safety and Health Program
Central Safety and Health
Committee
Occupational Safety and
Health
Environmental Management
Bureau
Department of Environment
and Natural Resources
Emergency Response and
Preparedness Program
Emergency Response Plan
City Disaster Risk Reduction
Management Council
Personal
Protective
Equipment
Local Government Unit
Assay Laboratory Material
Safety Data Sheet
Mechanical Material Safety
Data Sheet
Safety Organization of the
Philippines Inc.
Association
of
Safety
Practitioner of the Philippines
Inc.
Occupational Safety and
Health Center

4.1 EVALUATED RISK
Objectives




Identify conditions, events, and circumstances which could be significant in bringing
about the identified safety and physical risks.
Describe hazards that can cause immediate and delayed effects to humans and to the
environment
To describe and assess possible accident scenarios.
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Personal Injury and Loss of Life Prevention
The proponent upholds the dignity and importance of every individual employee and is
determined to protect him by giving adequate training in the performance of his duties and
by providing safe working conditions, facilities and the necessary protective equipment. The
employee in turn expected to learn conscientiously to follow prescribed standards.
Property Damage and Wastage Control
The proponent provides the authority and available issuances to the line organization to
prescribe measures or remedial actions so that the plants, materials, supplies and
equipment is adequately protected from any downgrading incident that results in a loss. The
company considers all incidents outside the standard established for fair wear- and tear,
including those, which result in the wastage of resources.

Comfortable Health Care Environment
The proponent on its commitment in providing a health and comfortable environment offers
sufficient programs to its employees in every workplace throughout the company and the
neighboring communities. A health program is formulated to materialize its implementation.

4.2 SAFETY, HEALTH AND ENVIRONMENTAL POLICIES
Workplace safety is an important company goal. Safety and Health programs involve every
level of the organization, instilling a culture that reduces workplace accidents. Individuals
within the organization have the right to a safe and healthy workplace with each person
accepting personal responsibility ensuring and protecting the safety and health of others.
The proponent pledges sustainable development and social responsibility through an
environmentally sound operation trough its conformity to environmental laws, pollution,
prevention, and control and information dissemination.
Community Policy
The proponent will establish the transparency in the implementation of social development
and management programs with the involvement of different stakeholders, providing best
practices in promoting the community socio-economic status and institutionalizing different
existing organizations through community development.
Duties and Responsibilities
The management team will have a primary responsibility in setting up and continuously
improve the Safety and Health targets with collective responsibility from the contractor during
the phase. While it recognized that the leadership is integral at all levels to achieve success,
it is critical for the senior management that they must demonstrate a visible leadership
commitment and encouragement wherever possible. Key Safety and Health responsibilities
for each discipline manager that is part of the management team shall include the following:


Establishing and maintaining the project’s Safety and Health culture;
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Reviewing and authorizing key management standards and initiatives;
Committing sufficient resources to achieve the objectives;
Ensuring the involvement by all employees and contractors;
Establishing a clear work responsibilities and accountabilities; and
Participating in audits and reviews.

The Project Management Team recognizes that management leadership and commitment is
the most basic and essential element of any program that aims to achieve excellence in
Safety and Health management. It is important to note that actions begin from the most
senior management and extend downward to every supervisor level in all function
departments.
Organizational Rules and Procedures
The General Safety Rules will be drafted outlining the standards of behavior at the
workplace by prohibiting certain behaviors/work practices. The safety rules shall be issued to
all employees and contractors and shall be included in the induction of new employees.
Safety Access and Exit
Project site should have safe access and exit that can be used escape routes during an
emergency. In the event of any emergency, it is vital that the employees know what to do
and designated safe assembly point to be able to escape safely.
Meeting
The proponent will establish functional safety committees with health and safety
responsibilities to bring together varying viewpoints and achieve sounder decisions. These
committees will help formulate the company policy on health and safety and give broad
direction and impetus to a safety program (corporate level) it will examine proposed new
processes, facilities or equipment (technical level), review the safety aspects of standard
operation, safety rules and statistical trends of occupational illness and injury causes
(management level). Likewise, it will investigate, inspect and report of rectifying errors
against unsafe act or unsafe condition within an operating unit or department and
suggest/recommend corrective action (Supervisor-in site level)
The safety committees can make excellent proposals or the direction and maintenance of a
safety but since the enforcement and execution of these proposals depend on company
authorities, it is highly recommended that a company official would act as chairperson to
ensure that decisions acted upon with force and effect.
Committees serve to bring more employees into active participation in safety work. To
maintain their interest and continued participation it is important that the chairman prepares
in advance a meeting program that is sufficiently provocative or informational to stimulate all
members. A continuing written record of all meetings be kept and these minutes should be
reviewed of each meeting to assure a continuity of effort. Copies of these minutes are
distributed to organizations or individuals that may be responsible for implementing the
committee’s recommendations.
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Central Safety and Health Committee Meeting
To carry out the Safety and Health Program and to promulgate any safety policy that may
enhance the accident prevention program is the primary aim of the committee. The
committee will meet once a month to discuss matters relevant to safety operations. In case
of accident, the committee will meet to discuss and give appropriate recommendations to
eliminate same accident in the future.
Departmental Meeting
For every department, there is a monthly meeting conducted for the employees. This
meeting promotes good relationships between employees and their department heads. The
department head or supervisor must ensure to offer a time for employees to discuss issues:
when employees are asked on their opinions, they may feel more valued by their superior as
well as the company.
Contractors Meeting
The safety section of the company conducts the monthly contractors meeting. Any relevant
matter about the operation and concerns will be discussed within the group.
Contractor’s Safety and Health Responsibilities
The accountabilities of contractors and supplier must include:
 Full adherence to Safety and Health Standards;
 Full adherence to labor and safety laws, rules and regulations;
 Strict observance of established priorities on hiring based on applicant’s place of
origin or habitation in addition to skills and training;
 Full disclosure of product or service information relating to safety and health;
 Safe transport and delivery of products or services;
 Minimum pollution and risks in the delivery of products and services; and
 Immediate response to environmental incidents.
Contractors must be liable for any human, property, or environmental damage they may
cause. Liability may take several forms, namely: compensation, cleanup, remediation, and
criminal liability. Contractors may be brought to task for their negligence, bad housekeeping,
unlawful act, unsound practice, or disregard of the proponent’s environmental and social
policies. Their contract may be terminated or the contractor blacklisted.
Contractors must be made aware of their responsibilities and accountabilities. The
management and mitigating measures relevant to the contractor’s product or service are the
responsibility of the contractor. The responsibilities must be articulated in the contracts for
the project.
Toolbox Meeting
A toolbox meeting is conducted in the morning on the first day of the work week. The
supervisor gathered their workers together immediately after all workers have clocked in for
the day to ensure their minds are alert. Limit the meeting to 5 to 10 minutes, and conduct the
meeting in an area where employees are comfortable and without distractions. This meeting
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is an ideal way to introduce new concepts or procedures and to offer a time for questions or
discussions with employees.
Safety Pep Talk
Safety Pep Talk is a 10-15 minute on-the-job meetings held to keep employees alert to workrelated accident or illnesses. Safety Pep talks have proved their worth by alerting to
workplace hazards, and by preventing accidents, illnesses and on-the-job injuries. “Pep-talk”
talks about practices, machinery, tools, equipment materials, attitudes and anything else that
may cause or contribute to work-related accidents or illness.
It could also be used to address the actual problems on the job or in the shop. The
supervisor leading the meeting can draw on the experience of workers and use that
experience to remind all employees – especially newer ones – of the dangers of working
with particular kinds of machinery, tools equipment and materials.

4.3 MANAGEMENT AND EMPLOYMENT MEETING
All employees and contractors will undergo the basic training program joining the company
to ensure that all phases of the project activity is commenced with appropriately qualified,
trained, Safety and Health focused and motivated workforce. Refresher training conducted
quarterly during safety meetings. When employees change areas or departments, the
department supervisor shall provide training on their new emergency responsibilities and
procedures.
Safety training should be mandatory to all employees. Some elements of the training
program are:
Pre-employment Safety Orientation
To develop the proper safety attitude of new employees, the Safety Department shall hold
mandatory safety orientation with the new employee(s) to discuss company safety policy,
safety rules, and safety practices. The new employee training program will be provided for all
new employees and will be specific for the duties performed. New employee training
conducted before an employee operates equipment or machinery or exposed to hazards.
After the general safety instructions, the new employee goes to a guide tour of the shops or
mine where he/she is to work. Accompanied by the safety inspector, he/she acquaint
himself/herself with his/her working place, the safety hazards and control measures to be
adapted.
Standard First Aid Training
This training conducted only once a year and shall be offered to interested and dedicated
personnel to become one composite first aid team, belonging to different departments. They
are responsible to give immediate care and attention to injured patients before they undergo
to proper medication.
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Emergency Response and Rescue Training/Drills
To increase the level of awareness of the people in the business as well as the local
community, the Emergency Response and Rescue Training was being implemented. The
Emergency Response and Rescue Training drill is conducted to regularly update employees
on the proper attitude in times of critical situations. Information and education campaign on
the other hand is also very beneficial to promote constantly the importance of emergency
and disaster preparedness program.

4.4 PLAN SAFETY INSPECTION
A hazard is something in the workplace that has potential to cause harm and can affect the
people and the environment. Key critical success factors of hazard reporting process
includes accessibility ease of use and corrective action. Hazard Report form and Hazard
control Log drafted by the Safety Department as the simple method of assisting employees
and which can be used as corrective action tracking system for evaluation of hazard
management at the workplace.
Inspection follow-up and Monitoring
Review the information obtained from regular inspections to identify where immediate
corrective actions needed. Identify trends and obtain timely feedback. Analysis of inspection
reports may show the following:






Priorities for corrective action;
Need for improving safe work practices;
Insight about why accidents are occurring in particular areas;
Need for training in certain areas; and
Areas and equipment that require more in-depth hazard analysis.

The health and safety committee should review the progress of the recommendations,
especially when they pertain to the education and training of employees. It is also the
committee's responsibility to study the information from regular inspections. This will help in
identifying trends for the maintenance of an effective health and safety program.
Committee Inspection
Through the cooperation of the Central Safety & Health Committee, the latter established the
Housekeeping Inspection Team. This team is composed of one representative from the
Environment Section, one from the Safety Section and one from the Health Section. The
inspection is done once or twice every quarter to monitor the good housekeeping practice of
the company including that of the contractors.

4.5 ACCIDENT/INCIDENT ANALYSIS AND STATISTICS
It is important to recognize that the causes of incidents cannot be addressed if the incidents
are not reported. A common reason that incident go unreported is that, in some
circumstances, the incident investigation can become a search for the guilty, rather than a
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search for the facts. An effective incident identification and program will be a key element for
objective incident reporting.
Employees from all levels should be involved in incident investigations where their
knowledge and skills in the operations and maintenance are critical to a complete
investigation including the development of appropriate remedial and preventative actions.
Once the investigating team has completed its report, in addition to the normal distribution, a
copy of the report and recommendations should be displayed within the area in which the
incident occurred. Completion of identified preventative and remedial actions will be included
as part of the audit program.
Safety and Health Unit (SHU)
Communication and Training
Department managers, supervisors, employees and contractors shall be required to undergo
safety and health trainings to equip them the necessary knowledge and skills to recognize,
evaluate and introduce remedial measures to any safety and health risks that may arise in
their respective areas of responsibility. The knowledge and skills to be learned by the
employees and contractors will create positive attitudes in instilling a culture of safety. The
following trainings shall be administered by the proponent or sourced out from other safety
training providers:





Orientation and re-orientation of newly hired or old employees;
Basic occupational safety and health seminar;
First aid and emergency care seminar; and
Fire Fighting.

4.6 EMERGENCY PREPAREDNESS AND RESPONSE POLICY AND GENERIC
GUIDELINES
The proponent is committed to ensure that its activities will give high level of protection for
the health and safety of its employees, stakeholders and the environment and that its
operation will meet statutory and regulatory requirements. Its objective is to carry out its
project with no adverse effect on its people, the community and the environment, and to
strive for sustainable development.
The proponent will provide safe working conditions, define and train its employees in safe
working practice, provide information for the control of hazards in the workplace and
protection of the environment. Supervisors and managers will be held accountable for the
safety and occupational health of their people and for the environment protection measures
in activities over which they have control.
Contingency Plans or Guidelines for Emergency Responses are prepared and circulated in
order to enable the: a) contractor and all jobsite personnel (during pre-operational phase)
and personnel (during the operational phase) to cope with natural as well as man-made
disasters occurring during each phase of the project.
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A primary element in such plan is the organization and training of skilled personnel to take
the lead in instituting proper responses to specific types of accidents or disasters. Among
other duties, the unit shall be responsible for the following:
 Organized response to any environmental hazard or job-related accidents that may
occur during project implementation;
 Regular inspection of all equipment, machinery, sanitary provisions and protective
facilities to ensure efficiency and safety of all items;
 Discipline among all personnel and strict implementation of circulated environmental
management procedures and safety precautions;
 Identify and implement trainings and drills required to operationalize the
Environmental Management Plan of the project; and
 Adoption of measures and policies vis-à-vis environmental protection that may be
recommended by concerned government agencies.
Necessary emergency equipment must be installed and kept within reasonable reach. Above
all, every individual staying within a considerable length of time within the confines of the
project must be made aware of all possible hazards, safety procedures, prevention
measures and immediate positive solutions to emergency or crises.
Medical Emergencies
The safety of all workers in the project site, and even visiting personnel, shall be the
responsibility of the Proponent / Contractor. Therefore, maximum effort must be exerted to
ensure safety within the area. If accidents or medical emergencies occur, the Health and
Safety Officer is expected to take charge. All workers shall be acquainted with the use of first
aid kits, which will be kept within their reach even as work progresses, so that they can treat
minor accidents by themselves. If unable to do so, they may avail of the medical services at
the provisionary health clinic to be set up at the facility. Serious medical emergencies must
be attended to immediately. Professional medical service must be sought at once and, if
necessary, the injured should be brought to the nearest hospital immediately.
First aid kits and emergency medical assistance shall be made readily available to respond
immediately and properly to minor accidents that may occur in the work area. It is also
company policy to brief all job applicants with specific safety procedures before they are
hired. In case of major medical accidents while at work, management shall take
responsibility for the provision of immediate professional medical attention, including all
expenses that may be incurred.
Disaster Management Training
The Health and Safety Officer and managers will regulalrly conduct an information drive
among the jobsite personnel/ employees regarding life saving procedures and responsible
responses in case of natural calamities, especially earthquakes. This campaign comprises
familiarization with the location and use of fire-fighting equipment, warning procedures in
case of emergencies, first aid training, and emergency transport and evacuation. Regular
drills will also be conducted to ensure the likelihood of implementation of the disaster
management plan. Other components include leadership in a crisis, responder knowledge,
use of appropriate resources during an unexpected incident, ready/effective communication
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systems within the project site and recognizing the need for medical and environmental
expertise. Safety regulations and safety reminders as required by local OSHA regulations
will be posted at conspicuous locations throughout the project area.
Emergency Response Team
The Emergency Response Team (ERT) shall be created to deal with emergency situations
through a systematic, orderly and effective response to minimize destruction of properties.
The primary roles and responsibilities of the ERT are the following:









In-charge of the operation during emergency situations;
Monitor the safety performance of daily operation, including the emergency response
procedures;
Train personnel and secure necessary permit for members of ERT;
Issues appropriate warning and advisory to all concerned prior, during and post
emergency scenarios;
Perform actual rescue and retrieval of mine personnel and equipment in times of
emergency;
Formulate plans and programs for effective and proper response procedure to a
particular emergency scenario;
Establish ready / emergency links with agencies for emergency response situations
(e.g. hospitals, barangay, fire bureau, PCG, etc); and
Provide the necessary finance requirement, supplies, equipment for the operation of
ERT.

Composition of the Emergency Response Team
The ERT is composed of four (4) units as follows:
 Rescue Unit
 Fire Brigade Unit
 Planning, Intelligence and Information Unit
 Logistic and Finance Unit
The number of personnel to man the ERT will be determined during its organization. For the
typical Organization Chart, Please refer to Figure 4-1.

Figure 4-1 : Organizational Chart Emergency Response Team
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For the Emergency response plan flow, please refer to Figure 4-2.

Figure 4-2: Emergency Response Plan Flow
A Health and Safety Unit (HSU) may be established to supplement the Emergency
Response Team (ERT) or the same team (ERT) may function as a HSU as the situation
requires. The following are the requirements for the different personnel to be engaged in the
Health and Safety Unit (HSY):

-

Certified First Aiders, trained by the Philippine National Red Cross
Safety Officers who have completed the minimum prescribed safety and health
course as required by Rule 1030 of the Occupational Health and Safety Standards
(OHST). Only accredited safety personnel by the concerned safety regulating agency
shall be engaged on a full-time basis.

4.6.1 General Procedures for Vessel Operations Safety and Health Management
1. Vessels shall be equipped with lifesavers, jackets and life boats to a total of at least
one and a half times the number of persons who are on the vessel.
2. The operations shall have at least standby motor boat available which is capable of
being launched fully loaded and shall accommodate at least one and a half times the
number of person on the vessel.
3. Adequate and suitable fire fighting equipment shall be made available.
4. All supervisors and workers shall be trained on the proper use of fire fighting
equipment.
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5. Vessel shall always carry along full-time occupational health nurse, part-time
occupational doctor and first aiders as may be deemed necessary and shall be
provided with medicines, equipment and facilities.
6. A potable and adequate supply of drinking water shall be provided and maintained,
conveniently accessible and clearly marked as drinking water for all persons.
7. Where diving operations are carried out, appropriate first aid and rescue equipment
shall be provided.
8. Prior to repairs, modifications or alterations to be carried on the ship that may affect
its strength, buoyancy and stability, the company shall obtain the following:
- Approval from the concenred agency to carry out such work;
- Plans, specifications, drawings and design calculations to be submitted to the agency
concerned indicating extent and nature of such work;
- Approval of governing government agencies.
9. All lifesaving equipment shall be kept in a conspicuous place that is easily accessible
and shall be immediately repaired or replaced when it is damaged.
10. No employee shall be allowed to interfere or tamper with any life saving equipment
provided on the dredge vessel except:
- for purpose of saving lives;
- In the course of the conduct of a training exercise approved by the manager; and
- As otherwise authorized by the manager.
11. The manager shall ensure so far as practicable to post warning signs in conspicuous
places to warn persons of danger from headlines, sidelines and other dive lines or
mooring lines
12. The manager shall ensure that each anchor for headline, sideline or mooring line is
of adequate strength;
13. A rescue or pick up boat shall be provided.
14. Effective means of communication shall always be provided in the ship. Where
possible, there shall be radio or telephone; an alternative means of signaling shall
also be provided. All such equipment shall be used only by a suitably trained and
competent operator. Communication equipment shall be efficient, properly installed,
regularly tested and kept in good condition. In case of electrical storms which could
affect the transmission, no radio signals shall be given, in which misunderstandings
might lead to an accident.
15. A suitable provision shall be made for effective treatment of injured and ill
employees. An adequate first aid kit shall always be readily available to be used by
the first aider.
16. Proper housekeeping shall always be maintained.

4.6.2 Emergency Plan
4.6.2.1 Fires
The objective of this plan is to ensure the safety of personnel as well as reduce if not to
totally avoid damage to property and equipment. Likewise, it is intended to prevent or control
the spread of fire.
The alert notification system for fire incidents shall be based either on information received
from the seafarers on board or the sounding of fire alarms.
The following measures shall be established to ensure the safety of persons on the vessels
in the event of a potential incident to which this regulation applies –
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(a) an alarm system shall be installed and a procedure has been established for
activating the system;
(b) a procedure shall be established for the prompt notification of rescue and fire fighting
teams;
(c) a procedure shall be established for evacuating personnel;
(d) all seafarers shall be adequately trained and retrained in emergency procedures and
the use of emergency equipment and facilities; and
(e) Emergency drills shall be conducted on a regular basis.
Prevention
The proponent shall hold a regular meeting to constantly monitor the strict implementation
and assess the system’s efficiency to manage emergency situations.
Besides the regular meetings, all engaged contractors shall be required to conduct their own
monthly safety briefing discussing government mandated and company safety requirements.
Safety Inspection
As a general rule, all vessels to be engaged are required to conduct a safety inspection at
least once every quarter. On an annual basis, the Company shall inspect the whole facility
for fire hazards and inefficiencies of the fire safety equipment installed.
Preventive Maintenance
Vessel
All ship components that may pose fire hazard will be inspected for fire risk by a competent
person. This inspection should include a check of:

the fuel system (integrity of the fuel tank filler cap, fuel lines and their connections as
applicable);

electrical harness (adequacy of protection from rub and wear damage);

the emergency engine shutdown device (if operates in accordance with
manufacturer's specifications and is fail safe);

replacement of parts that are defective or that may pose fire hazard; and

the battery (integrity and is effectively protected from any adverse effects of heat).
Where a blow torch, welding, cutting or other hot work equipment is used in a location where
a fire may endanger or may jeopardize the safety of persons, implementation of standard
written procedures for the safe use of such equipment is essential.
Fire safety and Fire Fighting Facilities
Procedures and suitable fire fighting facilities should be in place and notices placed close to
electrical installations to ensure correct procedures are followed in case of fire. Firefighting
equipment is best located on the ventilation intake side of the hazard.
Training
A regular and effective training program is probably the most crucial factor in determining the
success of personnel protection strategies. The management shall ensure that all personnel
including those of the contractor shall have an understanding of the appropriate action to
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take in a fire emergency. Scheduled and random drills shall also be implemented within the
project site.
Safety Awareness
Information and education materials on safety will be posted on all boards and will regularly
be provided to all personnel. Postings will also include the contact number/s that have to be
contacted during emergencies.
Fire Emergency Response
General
1. Evacuate according to established company procedures, and obtain a head count
confirming location of those accounted for and those missing.
2. Notify the captain or other senior official.
3. Any person who detects smoke or locates a fire shall attempt to extinguish it with the
closest available extinguisher.
4. If the fire cannot be immediately extinguished, the person shall raise the alarm by
shouting “fire” and initiating the nearest fire alarm pull station.
5. Check the evacuation plan and procedures for the vessel.
6. A vessel official or other senior official will conduct a head count and advise the Central
Health and Safety Office.
8. Evacuate to the predetermined safe area, record all names of workers, and check
numbers to determine whether any individuals are missing.

4.6.2.2 Storm / Typhoon
Preparedness
All seafarers are required to participate in drills that will be conducted. These exercises may
or may not have prior notice.
Emergency Response
The alert for such situation shall be based on weather forecasts from PAGASA. Alert Levels
will be designated to determine appropriate response procedures to be followed:
• Public Storm Signal No. 1 – Level 1
• Public Storm Signal No. 2 – Level 2
• Public Storm Signal No. 3 – Level 3
• Public Storm Signal No. 4 – Level 4 (Major Emergency)
Level 1
1. Regular updates shall be provided to all personnel through their supervisors.
2. Employees and vessel personnel will be briefed on the course of actions to be done if the
typhoon signal has elevated.
3. Level 2 procedure numbers 1, 2 and 3 may be initiated if typhoon is directly towards the
vessel.
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Level 2
1. Activation of the Emergency Response Team.
2. An initial meeting shall be initiated by the captain and land based officer, to plan the
overall actions required. The agenda should include:
a. evaluation of possible evacuation of personnel;
b. the evacuation planning for all personnel, vessel and equipment and other items;
and
c. planning for the provision and protection of required resources of the evacuees
(food, water, medicines, standby power, fuel, transport and other basic needs) and
other logistics such as hand held radios, laptop computers (for typhoon updates),
cellular phones, satellite phones, standby vehicles and other required resources.
3. After the preliminary meeting, the Emergency Response Team shall ensure that
coordinators are provided with an official communication to distribute to their supervisors and
personnel.
4. In the event that the vessel needs to dock to a safe port, all personnel shall ensure that all
equipment is evacuated or secured to designate areas. Non-priority resources may also be
evacuated as time permits.
5 All electrical equipment should be waterproofed and moved away from possible wet areas
(if any).
6. Equipment shall be securely anchored in a protected area.
7. All personnel should prepare for possible evacuation.
Level 3 and 4
1. The Emergency Response Team will determine the possible course of action to be
undertaken. Evacuate measures or to remain in the originally assigned areas shall be based
on the assessment done during the preliminary meeting.
2. The Emergency Response Team leader shall only call for an evacuation upon
confirmation by the Manager and/or the Head Office.
3. As a general rule, a first aider and a standby electrician should be stationed in preparation
for possible emergencies.
Post Emergency Procedure
Inspection after major storms shall be undertaken as the weather conditions permits to be
able to evaluate the extent of possible storm damage.

4.6.2.3 Tsunami
The main damage from tsunami comes from the destructive nature of the waves themselves
causing loss of lives and property. Secondary effects include debris acting as projectiles
which then run into objects, erosion that can undermine the foundation of structures built
MANILA HARBOUR CENTRE Reclamation Project

Page

|

4-16

PHILKAIROS, INC.

along coastlines, and fires that result from disruption of gas and electrical lines. Other effects
include loss of crops and water and electrical systems that could lead to famine and disease
depending on the extent and gravity of the tsunami.
Within the last century there have been 94 destructive tsunamis, which have resulted in
more than 51,000 deaths. This statistics does not include the destructive tsunami effect
brought about by the Japan earthquake in recent years. Despite the fact that tsunami
warnings have been in place at most tsunami prone regions since 1950, loss of lives due
tsunamis specially when the source earthquake is close to the shore where there is very little
time for people to heed warnings and follow instructions associated with warnings.
Preparedness
The vessel shall establish onboard emergency procedures posted or filed for the shipmaster
to initiate upon receipt of the notice or warning.
The ship’s communication system will be maintained to always have connection with the
designated regional or local channel that releases tsunami warnings.
All seafarers are required to participate in drills that will be conducted. These exercises may
or may not have prior notice.
Emergency Response
The alert for such situation shall be based on warnings from PHIVOLCS, PAGASA or other
government designated agencies.

4.6.2.4 Hazardous / Noxious Liquid Material Spills (including Oil as applicable)
Prevention
Storage and Handling
All hazardous materials must have a corresponding Material Safety Data Sheet (MSDS).
The MSDS should be readily available in areas where the material is stored and/or handled.
Hazardous materials should be properly labeled, stored and handled. Storage shall be at
designated areas in accordance with specified separation distance and inventory limits (as
applicable). Only duly approved containers or storage vessels shall be used for storage and
handling.
Drills
All personnel are required to participate in drills that shall be conducted by the HSU. These
exercises may or may not have prior notice. This exercise shall be conducted at least twice a
year.
Personal Protective Equipment (PPE)
The proponent shall eliminate the identified occupational hazards through the introduction of
hierarchy control measures whereby the use of personal protective equipment shall be
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monitored and strictly implemented. The proponent shall comply, as provided for under
the existing Safety and Health Standards, to provide employees free of charge personal
protective equipment to ensure that their physical well being are amply protected while
performing their assigned tasks. Employee shall be issued personal protective
equipment in accordance with the type of occupational hazards that they may likely be
continuously exposed to as determined by the Safety and Health Office.
Emergency Response
Any spills shall be reported, contained and cleaned up promptly and properly in accordance
with prescribed procedures particularly in accordance with the Marine Environment
Protection Policies of the PCG.
A.
Every ship of 150 gross tonnages and above certified to carry noxious liquid
substances in bulk shall carry on board a shipboard marine pollution emergency plan for
noxious liquid substances approved by the MEPCOM.
B.
Such a plan shall be based on the Guidelines developed by the MEPCOM and
written in a working language or languages understood by the master and officers. The plan
shall consist at least of:
1.
the procedure to be followed by the master or other persons having charge of
the ship to report a noxious liquid substances pollution incident based on the
Guidelines developed by the MEPCOM;
2.
the list of authorities or persons to be contacted in the event of a noxious
liquid substances pollution incident;
3.
a detailed description of the action to be taken immediately by persons on
board to reduce or control the discharge of noxious liquid substances following the
incident to include provision of a stand-by spill boom;
4.
and the procedures and point of contact on the ship for coordinating
shipboard action with national and local authorities in combating the pollution.
C.

In the case of ships to which Chapter II also applies, such a plan may be combined
with the shipboard oil pollution emergency plan. In this case, the title of such a plan
shall be ‘‘Shipboard Marine Pollution Emergency Plan’’.

Shipboard Oil Pollution
A.

All oil tankers of 150 tonnes deadweight and above and every ship other than an oil
tanker of 400 tonnes deadweight and above shall carry on board a Shipboard Oil
Pollution Emergency Plan (SOPEP) approved by the MEPCOM.

B.

Ensure the availability of SOPEP for inspection and evaluation at all times.

C.

Prior to approval of the SOPEP, the MEPCOM shall conduct an Emergency
Readiness Evaluation (ERE) on the ship’s crew to determine their knowledge of the
provisions of the SOPEP and if the procedures indicated therein are enough to
combat an oil spill. Likewise, the crew should conduct regular drills/exercises and
periodic review of the plan at least every year to keep up with changes in these
Regulations. To ensure compliance of this requirement, MEPCOM shall supervise
the aforesaid drills/exercise and shall certify thereon.

D.

SOPEP of every ship shall consist at least of:

1.

Procedures to be followed by the master or other persons having charge of the ship
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2.
3.
4.
5.
6.

E.

to report an oil pollution incident.
List of authorities or persons to contact in the event of an oil pollution incident.
Detailed description of actions to be taken immediately by persons on board to
reduce or control the discharge of oil spill incident.
Procedures and point of contact on the ship for coordinating shipboard action with
national and local authorities in combating pollution.
Necessary assistance to the master in meeting the demands of a Tier III spill should
it involved one.
Arrangement of SOPEP Provisions:
a.
MEPCOM report on actual and probable discharge
b.
Ship’s lay-out and plans appendices.
c.
National and local coordination entities and their roles in case of emergencies
falling within their jurisdiction.
Ship-owners or shipping companies shall submit a copy of the proposed Plan in
writing to the Commander, MEPCOM for evaluation and approval prior to its
implementation aboard ship.

Decontamination Procedure
Decontamination will make an individual and/or their equipment safe by physically removing
toxic substances quickly and effectively. Extra care should be taken during decontamination,
because absorbed agent can be released from clothing and skin as a gas.
Spill Emergency











Notify all personnel in the area of the spill immediately
Cordon off the area. A spill boom shall always be made available (on stand-by) for
containment of accidental spills;
Do not touch or swim through the spilled material as much as possible. However, if
this cannot be avoided, the response personnel should wear the appropriate PPE
during environmental decontamination. Adequate protective equipment must be
worn.
Stop the spillage if it is possible to do so without risk to personnel.
Avoid contact of water runoff to the spilled material.
Remove other materials, equipment or containers in the path of the spill.
All spilled material must be disposed properly.
Adequate location of first aid kit should be adhered and available in strategic
locations.
Adequate locations of Eyewash facilities must be available.

Post Emergency Procedure
Likewise, an incident report shall be made with the corresponding assessment on the cause
of the incident which will be prepared to prevent future occurrences and/or determine lapses
or efficiency of control and handling procedures. A risk assessment will be undertaken and
included in subsequent reviews of this document to ensure the controls are adequate for
management of all material handling and disposal options.
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4.6.2.5 Security Related Emergencies (Bomb Threats and Security Issues)
Prevention
Simple activities that can reduce the threat shall be established and implemented.
Good Housekeeping Practices
The following practices are an aid to reducing the potential places in which articles can be
hidden:
• Keep rooms, stairways, corridors and halls clean and tidy.
• Lock unoccupied rooms and areas.
• Encourage project members to know the vessel well.
• Encourage project members to look out for and report suspicious or unusual behavior.
• Challenge unknown persons who are in an area in which they should not be. Ensure that
packages and parcels are delivered under observation and are being checked.
Emergency Response
The Safety/Security officer is responsible for directing the action to be taken in response to
any bomb threat. Such incidences shall be immediately reported to the local police unit of
the PNP. Responsibilities include the following:
Response Actions:
• Producing a risk assessment;
• Devising and maintaining a search plan of the vessel;
• Devising and maintaining an evacuation plan;
• Liaising with the responsible authorities; and
• Arranging project members awareness and bomb threat practices
Evacuation routes should be identified and clearly marked allowing the free movement of
personnel in the event of an emergency. A responsible individual should be identified to
expedite evacuation if ordered. Muster drills should be conducted at all locations so that all
personnel are fully conversant with the evacuation procedures.

Post Emergency Procedure
• Review all actions and procedures.
• Implement improvements from the lessons learned.
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5. SOCIAL DEVELOPMENT and MANAGEMENT PLAN (SDMP) AND INFORMATION,
EDUCATION, COMMUNICATION (IEC) PLAN
Since the conception and development of the existing 79-hectare Port facility, of which R-II
Builders and the City of Manila are part of the Group of developers, R-II Builders has
partnered with the government particularly the City of Manila in allevating the conditions of
the local community. The most significant of its Social Development Programs is the
rehabilitation of the then Smokey Mountain Problem in Tondo.
It was in 1992 that R-II Builders conceptualized a permanent solution and initiated the
massive urban rehabilitation of the Smokey Mountain area, providing jobs and homes to mor
ethan 3,000 families living up to th eproject’s motto of “Building Better Lives”.
To this date, R-II Buiders has been a vital player and partner of the community in continually
improving the lifestyle of the stakeholders by building educational facilities (i.e. Bridge of
Hope), spiritual renewal center (a local Parish Church), partnering with the host and
neigbouring barangays in the promotion of Health, Livelihood, Safety and Sports and
Recrational Programs.
Both the government and private sector has awarded the company through its Executive
Officers various citations in gratitude for the transpormation of Smokey Mountain (i.e.
Citation from the Alyansa ng Sambayanang Kristiyano in 1998, Commendation from the
Helping Foundation Inc., a foundation headed by then First Lady Amelita Ramos, in 1996).
Copies and excerpts fo these citations are attached as Annexeses.
5.1 Social Development Plan (SDP)
It is the thrust of the LGU and R-II Buiders to continue the partnership with the local
community in continuing Social Development Programs as part of the development of this
new project, through its Social Development Plan (SDP).
The Indicative Social Development Plan (ISDP Plan) was done through consultation with
the decision makers of the project affected barangay, the Barangay Chairperson of Local
Government Units (LGUs) and the Government agencies such as the CSWD, CHO, NGOs,
POs and the Community Relations and Business Development Officers of the R-II Builders
Inc..
Table 5.1 Summary of Consultation Activities
Sector
Date of Consultation
Public Scoping
Jan. 26, 2017
IEC
June 6, 2017
ISDP Planning workshop
June 6, 2017
Perception Surveys
June 6, 2017
Government Agency Consultations
- DPWH
March 20, 2018
- PRA
March 20, 2018
- NHCP-NCCA-NM
March 26, 2018
- PHIVOLCS
April 3, 2018
- BFAR
April 3, 2018
- PCG C9
April 10, 2018
- MMDA
April 24, 2018
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The objective was to:





Identify the basic needs and welfare of the community as basis for the framework of
social development program plan of the project affected Barangay within the Manila
Harbour Centre Reclamation Project.
Prepare an indicative sustainable plan based on the government requirement DENR
DAO 2003-30 revised, Barangay’s Development Plan and the mandated corporate
responsibility of R-II Builders.
R-II Builders aligning the programs to the mandated development programs as
required by DILG in the Internal Revenue Allotments (IRA)
Establish a working relation with R-II BUilders and the various community
stakeholders with the goal of improving the quality of life of the project affected
communities by enabling them to becoming self-reliant.

The ISDP also provides an opportunity for identifying the following:
 Addressing key socio-economic issues and concerns by the various stakeholders,
including those that were raised during the Public Scoping;
 Identifying and designing the recommended measures in response to the issues and
concerns that were raised;
 Identifying the lead agency or organization responsible in implementing the
measures; and
 Setting of timelines to implement these measures consistent with the plans and
programs of the lead government agencies.
 It is expected that in the long term, the economic benefits from tax revenues, the
funds from the mandated services of the inter-agencies and the socio-economic
benefits from the project operation will be the main sources of funds to sustain the
implementation of the Social Development Plan that R-II Builders will support in
concurrence with the concern LGUs and surrounding communities.
The information collected from the perception survey will also form part of the ISDP that
mainly address the following issues:
1. Opportunity for local employment, livelihood and skills development, traffic congestion,
emergency and disaster reponse and health risks;
2. Thus, the overall focus of the Indicative SDP is to assure DENR EMB/PRA and the LGU
that R-II Builders is capable of mitigating the major impacts, which includes health and
safety programs, environmental preservation, and alternatives to livelihood programs of
the affected communities. R-II Builders will take the local needs in making strategic
partnerships with all concerned stakeholders that include the local government units,
non-government organizations, and peoples organizations.
METHODOLOGY:


The process was to identify and design the indicative appropriate development
programs that would be the basis for the preparation of the required five-year Social
Development and Management Plan upon full operation of the Manila Harbour
Centre Reclamation Project project. The various programs identified are in the
mandated areas of health and safety, education, peace and order, and environment
and sanitation including spiritual. Multi-sectoral representatives were the Inter-agency
Government Offices (CSWD, CPDO/CENRO, CHO, PNP) from the youth, senior
citizens, POs, church/religious organizations, and the LGUs. The concept of
Indicative Social Development Plan will be presented to the Inter-agency
representatives in consideration of their mandate to deliver services in coordination
with the LGU. The process considered the Barangay Development Plan to maximize
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the resources with R-II Builders’ s Socio-economic commitments as mandated by
law. For sustainability, the Social Development Technical Working Group sits as Ad
hoc Committee in coordination with CRO to oversee the implementation of the SDP,
to make their report to the Multi-partite Monitoring Team. Following are the
indicative programs and summary of proposed activities in Table 5.2 below:
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Table 5-2: INDICATIVE SOCIAL DEVELOPMENT PLAN for the Direct Impact Barangay : Barangay 128, Tondo, City of Manila
(based on the Government Mandated programs and results of the FGD/IEC, Perception Survey and Profiles)

Concern

Responsible
Community Member /
Beneficiary

Gender Responsive
Livelihood / and
Credit Facilities
(Men, Women,
Youth & elderly)

LGU City Planning Office





Barangay
Chairperson
Barangay Chair for
Women
Qualified Project
Affected Men,
Women, Youth &
Elderly

Health and Safety
- Climate Change
- Environment
Health
Risk from the

Government Agency/ Non-government
Agency and Services
(indicate specific services)

CSWD, TESDA, DA

Development
Community
MicroB
finance Facilities
 Product and Marketing Information System
Development: B
 Cooperative Development
TESDA/TLRC
• Skills training in Port Operations thrugh the
Proposed Port Academy
•
Technical / eletrician /mechanic/ driving
•
Establishment of Additional Satellite
Markets
•
Develop / Upgrading of Market Support
Infrastructure
•
Explore Urban gardening programs
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R-II Builders CRO
 Create opportunities for
the Barangay to
address their most
basic asset in growth
and development
 Equity among the men
and women in the
access and control of
economic opportunities.

 R-II

Community Health Awareness Project
Upgrading of Facility and Equipment

Indicative
Timeline
Pre-constructionM



CHO/CSWD
• Barangay Kagawad
for Health
• Barangay Health
Workers

PROPONENT

Builders CRO

Training and capacity
building

Construction
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IRA/ IR1-94
LPC

 LGU

Operation
CSR

Pre-construction

LGU –
IRA/

Construction
CSR
Operation

Regular Programs

Source
of fund

PHILKAIROS Inc.

Concern
Operation of
Reclamation Project
• Contagious
Diseases
• Malnourish
Babies and
Children
• Problems of
potable Water
and sanitation
• Lack of Health
Facilities
Development
Program
• Expensive
quality drugs
• Proliferation of
unhealthy
lifestyle
• Neglect of
Senior
Citizens
Education and
Recreation


Community /School
children lack
training for disaster
preparedness

Responsible
Community Member /
Beneficiary

Government Agency/ Non-government
Agency and Services
(indicate specific services)

•










Barangay Nutrition
Scholars
• Barangay Disaster
Risk Reduction
Coordinating Council






Barangay
Kagawad for
Education
C
 Barangay school
head Teacher/
Principal
L
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PROPONENT

Indicative
Timeline

Source
of fund

Medical Missions
Maternal Care and Child Health Care
Nutrition and Food for Growth Program
Malnutrition, supplemental feeding
Health Facilities Development Program
Water and Sanitation Program
Provide potable water system
Improvement of Access to Low Cost
Quality Drugs through the Botika ng
Barangay
Advocacy on Healthy Lifestyle
Provide assistance to Senior Citizens
and Persons with disability
Barangay Disaster Management
Training Program with R-II Builders
Environment Health Risk Program for
Reclamation Project

DepEd / MOH/ ME/ MDRRCC
Production of Information, Education
Materials on Climate Change & Disaster
Management in relation to the operation of
the Reclamation Project
Include in the curriculum the operation of a
Reclamation Project
Disaster Preparedness and Response
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Construction
Operation
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Concern

Responsible
Community Member /
Beneficiary

Acknowledge
about he
operation of a
Relcalamtion
Project

PROPONENT

Indicative
Timeline

Source
of fund

Program
Construction/Rehabilitation of Additional
School Building School Buildings
 Provision/Hiring of Additional Teachers
 Teachers Orientation & Skills Training
 Basic Literacy and Numeracy/ Sulong
Dunong Program
 Technical Education and Skills Development
Program
 Setting-up of scholarship program for
qualified students
 Literacy programs & Alternative education
 Opening of Technical / Vocational Courses


L



Lack of school
rooms
L



Lack of teachers
S



Scholarship for
qualified students
1.
Alternative
education for
adults who lack
literacy and
numeracy skills
Maintenance of
Culture and
Sports school
activities
Environment and
Sanitation
 Coastal and
Marine
Protection
 Indiscriminate
disposal of
garbage

Government Agency/ Non-government
Agency and Services
(indicate specific services)

Sports
 Purchase of Sports Equipment
 Sports Program Establishment
 (Scholarship etc.)

 Barangay Kagawad
for Environment

MANILA HARBOUR CENTRE Reclamation Project

CPDO/CENRO/ MHO / BFAR ( Climate
Change Programs)
1. Enforcement/Implementation of Ecological
Solid Waste Management Ordinance and
Integrated Solid Waste Management Plan
2. Establishment of Recycling Industry
3. Establishment of Collection and Transport
System
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Training and capacity
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Operation
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Concern

Responsible
Community Member /
Beneficiary

 No proper
toilets and
serwage
system

Infrastrucure
- Improve and
rehabilitate barangay
roads
Peace and order
- Maintenance
peace & order
Spiritual

Government Agency/ Non-government
Agency and Services
(indicate specific services)

Indicative
Timeline

Source
of fund

4.
5.
6.
7.

 Barangay
Chairperson
 Barangay Kagawad
for Infrastructure




Barangay Kagawad
for Peace and order

Barangay Tanods
Barangay Assigned
Catholic Priest, Pastors
of different
denomination

MANILA HARBOUR CENTRE Reclamation Project

Health programs
Provide water sealed toilets
Monitor water quality
Development of Solid Waste Management
System
 Partnership with the LGU and DENR on
Sagip Estero/Ilog Programs
8. Prevention / Control of Water, Air & Noise
Pollution
 Control of Soil Erosion & Siltation
 Construction of Septage Treatment Plant
or control facility (whichever is
applicable)
 City Planning and Development Office
 City Engineering Office
 Provincial DPWH

PROPONENT

Road Rehabilitation
LGU/ PNP/ Capacitate
& Strengthen
Barangay tanods in peace keeping units

R-II Builders CRO

Preconstruction

LGU –
IRA/

Construction

R-II Builders Chief
Security Officer

Operation
Pre-construction

 LGU

IRA/
Construction

Operation
 Parish Priest
 Pastor

R-II Builders CRO

Support and development of church facilities
and community based religious activities
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5.2 Information, Education and Communication (IEC)
The Information, education and communication framework is meant to bridge the proponents
and the host community through various media. The basic objective is to promote
awareness and understanding among the residents of host community on the different
programs the proponents are doing for them. This will build confidence and will promote
better understanding and harmony between the two parties.
The Information, Education, and Communication Plan of the company shall focus on the
project information dissemination, predicted impacts of reclamation activities to the
environment particularly to the people and their inherent resources, the benefits that the
community and the people may derive from such operation, and the cost and benefit
analysis of the operations with regard to environmental protection, and the future of local
folks after the abandonment of the project.
The IEC will focus on the following: employment, marine ecology, water quality, noise,
emergency response procedures, traffic management and the ECC conditions. The program
will be handled by a Community Organizer. He or she will organize local meetings and reach
out the community to convey the proponent’s programs for the community.

MANILA HARBOUR CENTRE Reclamation Project
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Table 5-3: INFORMATION, EDUCATION AND COMMUNICATION PLAN for
Manila Harbour Centre Reclamation Project

NEEDS


City of Manila

Barangay 128, Tondo

IMPLEMENTATION
Prior to
reclamation and
during Project
Development

Full Information about:
 The EIA process
 The operation of a
Reclamation project
 The consequential
impacts on the
residents of the
community and their
mitigation measures
 The benefits of the
Project on their Sociocultural/economic and
bio-physical
environment of the
affected residents as
they address the major
issues of: air and
water Pollution using
Information,
Communication and
MANILA HARBOUR CENTRE Reclamation Project

COMMUNITY IMPLEMENTATION PLAN
(Strategies)

GOVERNMENT/
NONGOVERNMENT
AGENCY SERVICES

1. Primer/ Brochure (print media)
This strategy is effective in explaining in detail
the subject matter, done in a simplified manner
and in the language of the people. This
strategy likewise, uses illustrations to further
clarify the processes that is to be done.
A. The EIA process illustrated and simplified in
the language of the affected community written in
English & Tagalog
B. The Reclamation Project:
This shall contain:
 the project description, project time
frame, project facilities, management
of Social and Environmental
impacts, potential project benefits a
graphic illustration about the process
of reclamation plant operation.
 the process of Environmental Impact
Assessment, roles and
responsibilities of stakeholders
o The Social Development and
Management
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1. Municipal &
Barangay
Information Officer.
2. Elementary and
High School
Students
3. Barangay
Committee on
Education and
Culture
4. Sangguniang
Kabataan
Barangay
5. EMB-DENR

6. PRA
7. BFAR
8. MBCO

PROPONENT

COST
ESTIMATE

PhP 50M
 R-II Buiders
(for the
Community
Relation Officer entirety of
the
Project)
 R-II Builders
Corporate
Communication

PHILKAIROS Inc.

NEEDS

IMPLEMENTATION

COMMUNITY IMPLEMENTATION PLAN
(Strategies)

PROPONENT

o

Information
on Traffic
Management
 Full information on the
demobilization plan of
the project.
 Information



MANILA HARBOUR CENTRE Reclamation Project

GOVERNMENT/
NONGOVERNMENT
AGENCY SERVICES

Gender Responsive
Livelihood and Credit
Facilities
o Education and Recreation
o Health and Safety
o Environment and Sanitation
R.A.9003, R.A.9729 Climate
Change
o Peace and order and
Spiritual
On the residents who will be affected
by the Reclamation activities
showing their right to complain for
violations of ECC conditions.



Consultations and Focused Group
Discussions (These are face to face
encounters where participants and
facilitators of knowledge and skills
develop strategies to respond to the
needs of the communities in the
context of what is appropriate for
their capabilities and resources e.g.
traffic
management)



Using the interpersonal approach
Community
Relations
Officer
maintain regular consultations with
the barangays for an open dialogue
on the issues, problems and
Page | 5-10

R-II Builders
Community
Relation Officer

R-II Builders
Corporate
Communication

COST
ESTIMATE

PHILKAIROS Inc.

NEEDS

IMPLEMENTATION

COMMUNITY IMPLEMENTATION PLAN
(Strategies)
concerns
related
to
the
implementation and sustainability of
the project. (Multi-partite Monitoring
Team)


Group discussion of the sectoral
groups which will be affected by the
Reclamation Activities the legal
processes with the application of
priority job placement, and other
benefits



Workshops on Solid Waste and
Traffic Management and Preparation
of IEC materials



Workshop on Climate Change &
community Disaster Risk Reduction
Management

3. Posters and Wall Comics




MANILA HARBOUR CENTRE Reclamation Project

A graphic illustration of information
on “ What is the Reclamation
project?” and the rationale of the
project in the context of their lifeways
Community-Based Solid Waste
Management and information about
DENR R.A.9003 and DAO 2004-1
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GOVERNMENT/
NONGOVERNMENT
AGENCY SERVICES

PROPONENT

COST
ESTIMATE

PHILKAIROS Inc.

NEEDS

IMPLEMENTATION

COMMUNITY IMPLEMENTATION PLAN
(Strategies)







Community-based Climate Change
Management / Disaster Risk
Management CDRMC / BDRMC to
include production of Information,
Education Materials on Climate
Change & Disaster Management in
relation to the operation of the
Reclamation Project
Cell phone Patch Consultation
Using the Cell Phone feed-back
mechanism through the BARANGAY
COUNCIL in all project affected
barangays.
Barangay Forum (e.g. FGD) and
phone Patch up

This strategy enables
the Company to
discuss the progress of the project with keypersons of the company/resource persons
weekly. This also encourages multi-sectoral
interest groups to ask questions
through
phone patches .

MANILA HARBOUR CENTRE Reclamation Project
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GOVERNMENT/
NONGOVERNMENT
AGENCY SERVICES

PROPONENT

COST
ESTIMATE
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6. ENVIRONMENTAL COMPLIANCE MONITORING
This section describes the framework for environmental compliance monitoring and
environmental performance indicators. As required by DENR-DAO 2003-30, this framework
covers the formation of a Multi-partite Monitoring Team (MMT), the proponent’s commitment
for the establishment of Environmental Monitoring Fund (EMF), Environmental Guarantee
Fund (EGF) and Self-Monitoring Plan.
6.1 Self-Monitoring Plan (SMP)
The proposed SMP as shown in Table 6-1 using the recommended format in Annex 2-20 of
RPM DAO 2003-30.
The final SMP (with inputs from the MMT if required) will be formulated after the ECC has
been issued. The more detailed SMP will establish the final Environmental Quality
Performance Levels (EQPL) for monitoring, budget, accountability, stakeholder participation,
complaints management, communication and reporting, environmental impact event/action
response plan, audit program and schedule for baseline monitoring and preparation of the
environmental management audit manual.
Initially, the SMP shall have the following objectives:






Ensure that all emissions and effluents or discharges from the Project comply with
DENR Rules and Regulations which include but not limited to RA 8749 (Clean Air
Act) and PD 984 (Pollution Control Law), PD 1586, RA 6969;
Validate the changes in the various environmental media (impact monitoring) as
discussed in the impact assessment;
Provide early warning information of unacceptable environmental conditions; and
Encourage stakeholder participation.

These EQPLs are initial values. Final thresholds for management limits, action, and alert
levels will be
determined from monitoring data and concurred by the MMT members, EMB and the
proponents.
The salient point of Table 6-1 is that Alert and Action EQPLs were only assigned to
parameters that can be controlled by the project during construction and operation phases.
The proponent will strictly monitor the lower values (ALERT and ACTION) as indicators to
take action so that the LIMIT value will not be reached.

MANILA HARBOUR CENTRE RECLAMATION Project
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Table 6- 1: Summary Matrix of the Environmental Monitoring Plan (EMoP) with Quality Performance Levels (EQPLs)
Key Environmenta
Aspects
per Project Phase

Potential
Impacts per
Envt’l Sector

Sampling & Measurement Plan
Parameter to
be Monitored

Method

Frequency

Location

Lead
Person

Environmental
Aspect #2

EQPL Range

EQPL Management Scheme
Management
Measure
Limit
Alert
Action

Alert

Action

pH

7.5

8.0

Temperature

Not more than 3°C increase

Limit

Not Applicable

Pre-Construction
Phase
Construction Phase

Environmental
Aspect #1

Annual
Estimated
Cost

Land :
Terrestrial
Environment

Minimal or not significant. Due absence of Terrestrial resources in the project area

Land : Solid
Wastes

Volume of solid
waste
disposed

Water :
Coastal water
degradation
caused by
reclamation
activities

Oil and grease,
mg/L

Desktop
monitoring and
recording

DENR
mandated
sampling
methodologies

Weekly

Quarterly

Project area

Stations as
established
in the EIS or
agreed
upon with
the MMT

PCO

Included in
development
cost
8.5

Report actual
status on a
periodic basis,
document
results and
continue
monitoring.
Identify
source of
pollution /
exceedance.

Proponent’s /
Contractor’s
PCO

Included in the
project cost
2

2.5

3

Increase
sampling
frequencies.
Conduct clean
up activities
along streams
that discharge
to the sea.
Strict
implementatio
n of good
house
keeping
practices /

MANILA HARBOUR CENTRE RECLAMATION Project
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Revalidate
results and
continue
monitoring.
Revalidate
previously
identify source
of pollution /
exceedance.
If source of
exceedance
are leaks or
spills,
implement
spill
containment
and clean up
measures.

Compare how
values of
results
escalated
relating each
result to
actual
occuring
situation
during
sampling and
validate
identified
sources.
As necessary,
temporary
stopage
of
concerned
activities may
be
needed
until remediall
measureas
are in place.

PHILKAIROS, Incorporated

Key Environmenta
Aspects
per Project Phase

Potential
Impacts per
Envt’l Sector

Sampling & Measurement Plan
Parameter to
be Monitored

Method

Frequency

Location

Lead
Person

Annual
Estimated
Cost

TSS, mg/L

Action

60

70

DO, mg/L

≥ 5.0

Cr (VI), mg/L

< 0.05

As, mg/L

< 0.02

Cd, mg/L

< 0.005

Pb, mg/L

< 0.05

Hg, mg/L

< 0.002

Cu, mg/L

< 0.02

Fecal Coliform,
MPN/100mL

Water :
Change in
species
composition
and
abundance of
marine
freshwater

EQPL Range
Alert

Relative
abundance of
marine
species,
Fishes,
Planktons;

Coastal
mapping,
transect-quadrat
method

MANILA HARBOUR CENTRE RECLAMATION Project

Bi-annual

Stations as
established
in the EIS or
agreed
upon with
the MMT

Proponent’s /
Contractor’s
PCO

Included in the
project cost
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EQPL Management Scheme
Management
Measure
Limit
Alert
Action
measures at
the site.

Limit

80

100

150

200

About
25%
decrease
from the
baseline
assessme
nt
in
abundanc
e
and
taxa
richness
of aquatic
biota

More
than 30%
reduction
from the
baseline
assessm
ent in
abundan
ce and
taxa
richness
of aquatic
biota;
Decreasi
ng trend
across
three
monitorin
g
periods.

More
than
50%
reductio
n in the
abundan
ce and
taxa
richness
of
aquatic
biota
across
monitori
ng
periods
accompa
nied by
exceeda
nces in
water

Investigate
and
identify
possible
cause
of
decline.
Conduct initial
inspection of
control
measures
being
implemented.

Ensure proper
disposal of
hazardous
wastes/chemi
cals and oil
and grease.
Strict
implementatio
n of good
house
keeping
practices /
measures at
the site.
Improve or
enhance
existing
control

Check results
of the aquatic
biota
analyses
against
the
water quality
status.
Improve
or
enhance
existing
control
measures to
improve
water quality

PHILKAIROS, Incorporated

Key Environmenta
Aspects
per Project Phase

Potential
Impacts per
Envt’l Sector

Air :
Degradation
of air quality
due to
emissions
from
equipment
and vehicles

Sampling & Measurement Plan
Parameter to
be Monitored

Method

SO2, ug/NCM

Gas Bubbler and
Pararosaniline
Method

NO2, ug/NCM

Gas Bubbler and
Pararosaniline
Method

PM10, mg/L

High Volume
Sampler

TSP, ug/NCM

High Volume
and Gravimetric
Method

Frequency

Quarterly

Location

Satation
established
in this EIS
and
additional
sampling
Station
within the
reclamation
area

Lead
Person

Proponent’s /
Contractor’s
PCO

Annual
Estimated
Cost

EQPL Range
Alert

Action

320

330

240

250

50,000
180

190

280

290

EQPL Management Scheme
Management
Measure
Limit
Alert
Action
quality
measures.
paramet
ers
being
monitore
d
Report actual
Prepare
340
status on a
statistical
periodic
report
basis,
highlighting
document
the findings.
results.
260
Regular
Investigate
maintenance
possible
of all fuel200
cause of
burning
pollution and
equipment.
continue
monitoring.
300

Environmental
Aspect #3

Air : increase
in ambient
noise level

Noise, dbA

Noise meter

Quarterly

Stations A1
and A2
(within the
existing port
facility)

Proponent’s /
Contractor’s
PCO

Minimal cost;
Included in the
project cost

50

55

Investigate
possible
cause of
exceedance.

Fix
broken
equipment or
machine,
as
necessary.
Regularly
maintain
equipment to
keep these
working at
their optimum
and minimize
noise.
Continue noise
level
monitoring and
increase
frequency as

MANILA HARBOUR CENTRE RECLAMATION Project
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Revisit /audit
the
functionality of
air pollution
control
installations.
Replace all
nonconforming
equipment /
machineries.

Conduct dust
suppression
measures.
Report actual
status on a
periodic
basis,
document
results and
continue
monitoring.

45

Limit

Conduct site
noise audit of
equipment
and
machineries.
Install noise
suppression
structures
and/or
equipment
appropriate to
mitigate the
situation.

PHILKAIROS, Incorporated

Key Environmenta
Aspects
per Project Phase

Potential
Impacts per
Envt’l Sector

Condition of
the host
communities
vis-à-vis the
project
operations
Community
benefits from
the project
due to taxes,
employment,
and social
development
programs
(SDP)

Sampling & Measurement Plan
Parameter to
be Monitored

SDP programs,
employment
generation and
tax revenues
Number of
beneficiaries
and other
parameters
required under
SDP

Method

Coordination
with the host
and affected
barangays

Frequency

Annually

Location

Barangay12
8 and
neighboring
barangays

Lead
Person

HR, CSR
Staff
(contractor)

Annual
Estimated
Cost

Included in the
SDP fund

EQPL Range
Alert

Negative
feed-back
or
complaint
s from
communit
y/stakehol
ders

Action

Formal
complaint
lodged by
the
communit
y

EQPL Management Scheme
Management
Measure
Limit
Alert
Action
necessary .

Multiple
complain
ts feed
to local
media
organiza
tions

Company to
investigate/
inspect
subject of
negative
feedback;
Coordinate
with
the
barangay
and MMT

Environmental
Aspect #4

Health and
safety
impacts from
dredging and
reclamation
activities

Safe manhours

Incident
reporting,
regular
monitoring
integrated in the
Health and
Safety Plan of
the company

MANILA HARBOUR CENTRE RECLAMATION Project

Daily
inspection of
work
conditions,
PPEs and
compliance to
the company’s
Health and
Safety Plan

Project site
and vicinity

Safety Officer

Part of
development
cost

Page | 6 - 5

Negative
feed-back
to the
company

Formal
complaint
lodged by
the
communit
y and/or
employee
s

Multiple
complain
ts feed
to local
media
organiza
tions

Company to
investigate/
inspect
subject of
negative
feedback;.
Improvement
of health and
safety
measures to
address
negative
feedback

Validate
previous
findings in
coordination
with
stakeholders
Coordinate
with
the
concerned
LGUs
and
MMT

Revalidate
previous
investigation
reults- reason
for complaint
and address
complaint
immediately
through
consultations
with
employees,
contractors or
affected stakeholders
Improvement
of health and
safety
measures
to
address

Limit

Immediate
consultation
with the MMT
and the LGU
to resolve
issue/s
Release an
official
statement to
clarify the
issue/s.
Monitor and
report results
on
implementatio
n of
resolution.

Immediately
conduct
consultations
or dialogues
with
complainants
and affected
stake-holders
to determine
reason for
complaints.
Address the
complaints
and document
the responses
and actions
that will be
done
Release an

PHILKAIROS, Incorporated

Key Environmenta
Aspects
per Project Phase

Potential
Impacts per
Envt’l Sector

Traffic
congestion
(Naval and
land)

Sampling & Measurement Plan
Parameter to
be Monitored

Flow and
number of
vessels using
navigable
passageway
Increased
traffic volume
on land

Method

Frequency

Location

Lead
Person

Annual
Estimated
Cost

EQPL Range
Alert

Implement a
naval traffic
management
scheme in
coordination with
PCG

Implement
corresponding
Traffic
management
scheme within
the project area,
the existing port
facility and in
coordination with
the City Traffic
Bureau and
DPWH

MANILA HARBOUR CENTRE RECLAMATION Project

weekly

Project site
and vicinity

Contractor /
Proponent

Included in the
project cost
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Negative
feed-back
to the
company

Action

Formal
complaint
lodged by
the
communit
y and/or
other
stakeholders
(e.g.
other
business
centers in
the area)

EQPL Management Scheme
Management
Measure
Limit
Alert
Action
negative
feedback

Multiple
complain
ts feed
to local
media
organiza
tions

Proponent to
investigate/
inspect
subject of
negative
feedback;
Improvement
of
traffic
management
plan
/
measures to
address
negative
feedback

Revalidate
previous
investigate
result on
reason for
complaint and
address
complaint
immediately
through
consultations
with affected
stake-holders
Improvement
of
traffic
management
plan
/
measures
to
address
negative
feedback

Limit
official
statement to
media to
clarify the
issue
Make
improvements
on health and
safety plan to
reflect
the
actions
that
were
conducted so
a repeat of the
incident
or
complaints will
not happen.
Immediately
conduct
consultations
or dialogues
with
complainants
and affected
stakeholders
to determine
reason for
complaints.
Address the
complaints
and document
the responses
and actions
that will be
done;
Release an
official
statement to
media to
clarify the
issue;

PHILKAIROS, Incorporated

Key Environmenta
Aspects
per Project Phase

Potential
Impacts per
Envt’l Sector

Sampling & Measurement Plan
Parameter to
be Monitored

Method

Frequency

Location

Lead
Person

Annual
Estimated
Cost

EQPL Range
Alert

Action

EQPL Management Scheme
Management
Measure
Limit
Alert
Action

Limit
Improvement
of
traffic
management
plan
/
measures to
address
negative
feedback and
to reflect the
actions
that
were
conducted so
a repeat of the
complaints will
not happen.

6.2 Multi-Partite Monitoring Team (MMT)
In compliance with the rationalization of the Multi-Partite Monitoring Team, the MMT shall be composed of the stakeholders indicated in the
table below. The MMT shall be guided by the EMB, providing oversight guidance relative to its reports and recommendations on impacts and
compliance evaluation.
Table 6-2: Summary of Multi-Sectoral Monitoring Framework
Stakeholder

1 Barangay LGU’s from the
impacted Barangay (Brgy.
128)

MANILA HARBOUR CENTRE RECLAMATION Project

Basis for Selection

Direct jurisdiction of
the area

Specific
Organization

LGU

Proposed Role in the MMT
/ scope of MMT
responsibilities/activities

Strategy in
establishing and
Monitoring EQPLs

Suggest/Provide inputs in the Regularly participate in
implementation of mitigating the conduct quarterly
and enhancement programs
meetings/consultations
and annual assessment
Participate
in
actual
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Stakeholder

Basis for Selection

Specific
Organization

2 The Rural/Barangay Health
Unit Chief

Registered NGO

5 Philippine Coast Guard
(PCG)

MANILA HARBOUR CENTRE RECLAMATION Project

Strategy in
establishing and
Monitoring EQPLs

monitoring.

3 City Environment Office

4 One representative of LGU

Proposed Role in the MMT
/ scope of MMT
responsibilities/activities

Provide
reports
and
information
regarding
proponent’s
violation,
compliances and inputs
Direct and Indirect
Affected Area

Sectoral
Suggest/Provide inputs in the Regularly participat ein
Representatives implementation of mitigating the conduct quarterly
and enhancement programs
meetings/consultations
and annual assessment
Participate
in
actual
monitoring work, and concur
with
and/or
sign
the
monitoring reports, or take
exception to them as the
case may be.

Government agency
in charge of Vessel
Compliances and
Naval activity

Coast Guard
District Office

These agencies shall act as
the lead agencies in the
monitoring work and shall
coordinate
the
MMT’s
activities to ensure an
efficient monitoring of the
proposed project. It shall
take appropriate actions to
Page | 6 - 8

Routine inspection on
the operation of the
vessel at sea.
Regularly participate in
the conduct quarterly
meetings/consultations
and annual assessment

PHILKAIROS, Incorporated

Stakeholder

Basis for Selection

Specific
Organization

Proposed Role in the MMT
/ scope of MMT
responsibilities/activities

Strategy in
establishing and
Monitoring EQPLs

6 Philippine Reclamation
Authority (PRA)

Government agency
with jurisdiction on
Reclamation projects

Office of the
General
Manager

resolve issues/problems.

7 Philippine Ports Authority
(PPA)

Agency with
jurisdiction in the future
management of the
proposed project

Specific
department of
the agency to
be designated
by the Office of
the General
Manager.

Regularly participate in
the conduct quarterly
Monitoring on compliance of meetings/consultations
the ECC conditions.
and annual assessment

8 BFAR

9 Manila Bay Coordinating
Unit

MANILA HARBOUR CENTRE RECLAMATION Project

Helps determine possible
hazards that could affect or
generated by the proposed
project

Office of the
Regional Office

Government agency
with jurisdiction on
Reclamation projects

Monitoring Unit

Regularly participate in
the conduct quarterly
meetings/consultations
and annual assessment

Regularly participate in
the conduct quarterly
meetings/consultations
and annual assessment
Assures the compliance set
forth in prevailing
Administrative Orders
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Regula Regularly
participate in the
conduct quarterly
meetings/consultations
and annual assessment
rly conduct quarterly
meetings/consultations
and annual assessment
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6.3 Environmental Guarantee and Monitoring Fund Commitments
The proponent is committed to abide by the EMB’s requirement to put up Environmental
Guarantee and Monitoring Fund (EGF and EMF). The indicative amount for the
Environmental Guarantee Fund (EGF) is initally set at Php 500,000.00 and
Environmental Monitoring Fund (EMF) at PhP 500,000.00.
The EGF shall cover expenses resulting for damage control or rehabilitation of the
immediate area resulting to environmental deterioration from implementing reclamation,
material transport (reclamation fill), construction (land development) and abandonment
activites. Such shall include compensation to affected parties from the afrementioned
negative consequences. The EGF will also be utilized to fund enhancement measures
such as IEC programs, capacity building, clean-up activities, studies on penvironmental
damage prevention or control .
The EMF on the other hand shall cover expenses related to direct monitoring activities
such as quarterly sampling ang testing (water and air), periodic coastal assessment and
similar activities.
These amounts shall be finalized as this application is evaluated based on the annual
work and financial plan of the project. The proponent will initiate the setting up of said
funds once the Multi-Partite Monitoring Team (MMT) has been covened to formulate the
MMT Manual of Operations.

MANILA HARBOUR CENTRE RECLAMATION Project
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7. Abandonment/Rehabilitation Programs
Closure Planning and Program
Objectives
The principal objectives of the decommissioning planning for the project are:







Provide an overall framework for closure including rehabilitation and decommissioning
strategies that are consistent with Philippine standards and regulatory requirements;
Set up a clear and agreed criteria that can be used to provide the standard against
which the decommissioning or cessation of all project activities;
Reduce and/or eliminate adverse environmental effects once the offshore facilities
cease operation;
Ensure that cessation of all activities is complete and in accordance with good industry
practice;
Ensure that cessation of operations did not pose an unacceptable risk to public health
and safety; and
Provide the local communities with long-term sustainable opportunities following
closure.

Indicative Demobilization Plan
The project is designed to become an industial estate and is expected to retain such use in
perpetuity. Collectively, ownership will eventually be shared by lot buyers (locators) and the
City Govenrment of Manila.
Risk Assessment
During the development of the Demobilization Plan, a risk assessment will be undertaken in
order to identify the key risks. The objectives of the closure risk assessment will be to:





Identify specific risks/hazards associated with demobilization of the project;
Establish appropriate remedial strategies to effectively manage these risks as needed;
Document the monitoring programs that will be undertaken to demonstrate compliance
with applicable performance criteria; and
Establish contingency measures that may be applied if a risk situation eventuates.

Prior to the actual demobilization procedures, a monitoring program will be formulated a year
prior to demobilizaiton activities. One input to the monitoring program is the data collected
from the SMRs and MMTs Reports throughout the development of the Project to ensure that
the demobilization criteria are attainable.
Monitoring will be done continuously throughout the demobilization phase to demonstrate that
the demobilization protocols and compliances are attained, that the environmental impacts
and risks have been appropriately addressed and that any areas requiring remedial works are
identified.
Periodic reviews of monitoring data will be done to assess trends and the efficiency of the
management activities. Monitoring will also prompt maintenance if necessary.

MANILA HARBOUR CENTRE Reclamation Project
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For off-shore operations, there are no equipment or structures that will require dismantling
except for the fixed maroon points which may be needed during development. Corresponding
clearances from the LGU, the PRA, the local port authority and the Philippine Coast Guard
shall be secured prior to vessel and off-shore facility decommissioning.
As necessary, during the decommissioning, the beneficiary communities may be involved and
organized so that by the end of the demobilization time frame, the stakeholders are ready to
handle the responsibility with the local DENR, the LGU and the Environmental Protection unit
of the Philippine Coast Guard.

General Description of Demobilization Activities
Reclamation and Land Development Activities
Majority of the reclamation materials will be from an offshore source particularly from the San
Nicolas Shoal in Cavite. At the reclamation, the contractor shall remove all temporary
components, piping, support equipment, and miscellaneous material from the project area. No
equipment, materials, or temporary facilities, if any, shall remain in the project site upon
completion of demobilization. For off-shore operations, there are no equipment or structures
that will require dismantling.
Abandonment of Staging Area
The Staging area (as may be necessary) shall be restored to pre-mobilization or predevelopment conditions. All disturbed areas shall be smoothed or otherwise restored in
accordance with permit requirements.
Permits and Clearances
Corresponding clearances from the LGU and concerned government agencies shall be
secured particularly prior to vessel and off-shore facility decommissioning. The pull out of
suction vessels would already complete the abandonment activity.

MANILA HARBOUR CENTRE Reclamation Project
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8. Institutional Plan for EMP Implementation
Apart from the monitoring team to be established by the proponent, the contractor shall also
appoint a full–time Pollution Control-Environmental Officer/Health and Safety Officer. He/She
will be responsible for the formulation and implementation of environmental conservation and
environmental protection/health/safety programs. The implementation of the entire
environmental management and monitoring program shall fall under his/her direct
supervision. He/She will be reporting to the project manager. All procedures shall be
institutionalized upon approval of the same. The contractor shall comply with all requirements
under the terms and conditions set out in the permits or certifications obtained by the
proponent and in compliance with the provisions of the contract and applicable local
environmental laws and regulations.
The PCO/EO/HSO will be responsible for:







Formulation and implementation of environmental conservation plans;
Implementation of environmental impact and management procedures;
Timely submission of Self-Monitoring and related reports;
Coordination with the Multi-Partite Monitoring Team (MMT);
Health/safety programs and community programs during project operation
Compliance with all regulations imposed by the DENR, the PRA and other concerned
agencies (e.g. LGU, Philippine Coast Guard-PCG, Philippine Reclamation AuthorityPRA, Philippine Ports Authority-PPA, Manila Bay Coordinating Office, Manila Bay
Office).
 Implementation of the Decommissioning Plan.

The Pollution Control Officer (PCO) is tasked to:
 Proper and regualar monitoring of water quality, compliance to all permit conditions,
and all sampling and monitoring activities are done in accordance to the required
methodologies;
 Regular submission of compliance reports;
 Conduct spot and regular audit procedures to ensure implementation of established
environmental management protocols and impact management plans;
 Report on the efficiency of environmental management measures and assist the
management in implementing corresponding mitigating measures as required;
The HSO is tasked to:
 Ensure that comprehensive Health and Safety protocols are in place and
implemented. Such policies shall be complied with not only by the proponent but also
by all contractors and personnel involved in the project.
 Conduct regular safety trainings and audits similar to environmental audits for all its
personnel, directly hired and contracted.
 Coordinate with the Philippine Coast Guard (PCG) and/or other concerned agencies
for auditing purposes and training as required.
 Ensure conduct of health examinations for all personnel prior to engagement and on a
periodic during the duration of the of the project.
The CRO on the other hand shall have the following functions:
 Maintain constant communication and establish positive relationship with concerned
government agencies (e.g. DENR, LGU, PCG, PRA, PPA, MBCO, MBO etc.) and
stakeholder groups to address environmental concerns and implemnet environmentrelated programs in coordination with the PCO and the EO;
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 Implement a regular and intensive information, education and communication (IEC)
program to promote Corporate Social Responsibility advocacies in environmental
protection and other social development programs (SDP);
Additional manpower will be needed for the implementation of the Social Development
Programs and Environmental Protection and Management projects.

Figure 9.1 Indicative Organizational Set-Up During Reclamation and Land Development

Further discussed below are the roles of the City of Manila (Principal Proponent) and R-II
Builders, Inc (Co-Proponent) during the development and operation of the proposed project.
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DYNAMICS BETWEEN THE PROPONENT PARTIES DURING CONSTRUCTION AND OPERATION
Duties and Responsibilities
During Construction
Local
Government
of Manila
(the “City”)









Duties and Responsibilities
During Operation


Shall have a period of thirty (30) days from submission of
the final report within which to verify faithful compliance by
RBI with the master development plans and specifications.



Initiate and coordinate with, and secure from PRA the
necessary clearances, approvals and permits, and
facilitate execution of a Memorandum of Agreement
with the PRA for the undertaking of the Project.

Shall make a Formal Acceptance of the reclamation and
horizontal development works if it finds the completed
Project in accordance with the master development plans
and specifications.



Fully assist RBI in securing and obtaining all
government approvals/permits, licenses and
authorizations necessary for the uninterrupted
prosecution and full implementation of the Project.

Assist RBI in availing of incentives, whether local or
national, relative to real property tax, business permits and
licenses through the approval of the appropriate local
ordinances or through existing local ordinances.



Provide road right of way and other easement rights
from the other parties necessary for the Project, the
cost of which shall be shouldered by RBI.

Endorse the application of the Project Developer for the
Philippine Economic Zone Authority (PEZA) and Board of
Investments (BOI) registration and incentives.



Initiate, make representation and coordinate with PRA,
NEDA, DENR and other concerned government offices,
for the issuance of the necessary approval/permit for the
project including, but not limited to, Proclamation, Special
Patent and issuance of Certificates of Title for the areas
covered by the Project.



Secure and obtain all government permits, licenses and
authorizations as well as compliance certificate from the
DENR with regard to the submission of the Environment
Impact Assessment Report and other requirements by
government regulatory agencies for the smooth

Contribute to the Joint Venture (“JV”) its rights and
privileges to implement the reclamation project, both
raw land reclamation and site development/horizontal
development, to the exclusion of any other person or
entity.



Ensure that all foreshore and offshore areas of the
Project shall be cleared of all structures and all other
instructions which may impede or in any way interfere
with the performance of works for the Project.



Issue a resolution adopting the Master Development
Plan/Design of the Project.



Notify in writing RBI of any and all proposals for
reclamation in front of the Project Area that may be
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Duties and Responsibilities
During Construction
submitted to the City, and allow RBI to match the
offer of the proponent within ninety (90) days from
notice. Otherwise, RBI will be deemed to have
waived such right.


Within five (5) days from the signing of the JVA,
submit to the Sangguniang Panlungsod the original
signed JVA for ratification by simple majority in
accordance with Section 21 of the Manila JV
Ordinance.



Furnish the COA a copy of the JVA.



Upon issuance by PRA of the Reclamation Permit,
the City shall within five (5) days from receipt thereof
issue to RBI the Notice to Proceed.

MANILA HARBOUR CENTRE Reclamation Project

Duties and Responsibilities
During Operation
implementation of the Project.


Comply with the Land Area Allocation under the JVA.



Update or amend, if deemed necessary for the full
implementation of this Agreement, the City
Comprehensive Land Use Plan and Zoning Ordinance.



Assist RBI in the complete electrification of the Project.
However, the payment for subscription of shares of stock
of Meralco shall be made by and for the account of the
City relative to its asset share.



Assist RBI in the sourcing of water, power and
telecommunications facilities.



Handle the processing and documentation of all sales
transactions related to its assets shares.



All advances outside of project costs made by RBI to the
City shall be deducted from the proceeds due the City.



Responsible for the acquisition of the Mother Title from the
proper government agency or court for the entire
reclaimed area of the Project within 90 days upon
submission of survey returns to the Land management
Sector free from liens, encumbrances, and restrictions as
to transferability.



Upon the issuance of the OCT, cause the issuance by the
Sangguniang Panlungsod of a resolution declaring the
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Duties and Responsibilities
During Construction

Duties and Responsibilities
During Operation
Project Site as not needed for public use or service.

R-II Builders,
Inc. (“RBI”)



Prepare or cause to be prepared at its expense all
necessary documents for submission to concerned
government agencies for the approval and
implementation of the Project.
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Within thirty (30) days from the passing by the
Sangguniang Panlungsod of the resolution referred to
above, execute a deed, through its City Mayor and without
need of further authorization from the Sangguniang
Panlungsod, whereby the City shall transfer and assign to
RBI full titlee, including all rights of freehold, to the 35hectare share of RBI in the Project Site as a return of its
capital contribution, with no monetary consideration.



Cause the issuance of the TCT in the name of RBI as its
contribution to the joint venture, and execute all the
necessary documentary requirements to fully effect such
transfer, up to and including the issuance of a TCT in favor
of RBI and/or its assignee. The TCT must be issued in
favor of RBI and/or its assignee.



Cause the annotation of the JVA at the back of the Mother
Title of the reclamation area upon acquisition of the
Mother Title.



Accept partial deliveries of completed assets accruing to it.



Execute all the necessary documents for the full
implementation of the Project.



With respect to the 35-hectare enabling component of the
Project, RBI shall have the discretion to develop the same
in a manner that it deems necessary to recover its
investment, subject to environmental and zoning rules.
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Duties and Responsibilities
During Construction


Provide all funds for fees and assessments that may
be required by the PRA, NEDA and other agencies to
secure approvals, permits and clearances for the
prosecution and implementation of the Project.



Source the financing of all raw land reclamation and
horizontal development works pursuant to the
approved Land Use Plan and Master Development
Plan.





Duties and Responsibilities
During Operation


Comply with all applicable provisions of the ordinance,
laws, and rules and regulations of national and local
application.



Notify the City of the completion of raw land reclamation to
enable the latter, in coordination with PRA, to inspect the
reclaimed land.



Shoulder all expenses that may be incurred and
attendant to the common obligations of the parties
under Section 7.3 of the JVA.

Upon completion of all raw land reclamation and horizontal
development works, RBI shall submit a final report to the
City.



Provide the manpower, equipment, machinery,
technology, management and all other support
facilities for the full implementation of the Project.

Assist the City in facilitating the issuance of Proclamation,
Special Patent, and Certificates of Title from concerned
government offices.



Execute all documents necessary for the full
implementation of the Project.



Provide and identify the source of filling materials for
the Project, including alternative sources in case the
source of filling materials previously identified be
inadequate, and comply with all government
requirements for securing the necessary permits and
clearances for the utilization thereof.



Implement the reclamation project in accordance with
the approved Master Development plan.



Provide the funds necessary for the survey and titling
of the reclaimed land.
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Duties and Responsibilities
During Construction


Coordinate and negotiate with PRA the execution of
a MOA between PRA and the JV involving the
issuance of reclamation permit and project
implementation.



Shall complete all requirements of other government
agencies, if any, prior to the issuance of the
Reclamation Permit by the PRA.



Commence the reclamation and development upon
issuance by the City of the Notice to Proceed
inclusive of all the necessary approvals and
reclamation and development permits by appropriate
government offices and agencies which has
jurisdiction over the project and shall complete the
Project within a period of eleven (11) years from
commencement of the reclamation works.



Commence and complete the implementation of the
reclamation works according to the Reclamation and
Development Schedule, which will involve activities
for mobilization, reclamation, soil improvement,
construction of containment structures, and other
necessary works.



Perform the works for horizontal development in
accordance with the Reclamation and Development
Schedule.



Submit a monthly accomplishment report to the City
from the commencement of actual works, and comply
with the demand of the City to submit a report at any
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Duties and Responsibilities
During Construction

Duties and Responsibilities
During Operation

time deemed necessary by the latter.
City of
Manila and
RBI jointly





Shall form a Project Supervision and Monitoring
Team which shall act as the Project’s Governing
Board. The Project Supervision and Monitoring Team
shall meet regularly to monitor and supervise RBI in
all activities of the Project, including the preparation
of necessary documents, application and issuance of
permits and clearances, performance of actual
reclamation and development works, and all other
tasks necessary to be accomplished for the
implementation and completion of the Project.
After the execution of the MOA with the PRA, the City
shall authorize and cooperate with RBI for the
completion of all requirements, including but not
limited to the approval and issuance by the DENR of
an Environmental Compliance Certificate (ECC) and
Environmental Impact Assessment (EIA). All
expenses incidental to the completion of the
requirements and the issuance of the ECC and EIA
shall be for the account of RBI.



Conduct
public
information
campaign
and
consultations to promote acceptability of the Project
and its implementation;



Cooperate with each other to secure and comply with
the
necessary
approval/permits,
clearances,
consents, and licenses from concerned government
agencies as may be required for the prosecution and
implementation of the Project;
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Upon completion of the reclamation works, RBI
and the City shall cause the survey of the reclaimed land
and comply with all the requirements as may imposed for
the issuance of Proclamation, Special Patent and
Certificates of Title.



As soon as the horizontal development of the
Project has been completed, the Industrial Park
Association shall be organized by the City and RBI for and
in their behalf and on behalf of all prospective owners of
the land in the Project.



Prior to the turn-over of the common areas in
the Project, including the roads and open spaces, curbs,
sidewalks and all Industrial Park facilities but after turnover of the same to the City, the expenses for their
security, maintenance and upkeep including that of the
water channels surrounding the Project shall be the joint
obligation of the City and RBI and the buyers of the lots in
case of pre-selling, pro-rated, on the basis of useable
area.
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Duties and Responsibilities
During Construction


Cooperate with each other in all stages of the Project
to ensure smooth pursuit of all project activities;



Protect and support the Project against any objection,
negative
propaganda,
litigation
and
similar
opposition;



Communicate to the other party any information that
may affect the Project or its timely implementation
and completion;
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