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PROJECT FACT SHEET 
 

Name of Project: Metro Manila Subway Project (MMSP) (Phase1) 

Project Cost: PhP 218,307 Million (Feasibility Study Stage) 

Location: 

The MMSP alignment will pass through the following cities: 

¶ Quezon City 

¶ Pasig City  

¶ Makati City 

¶ Taguig City 

¶ Paranaque City 

¶ Valenzuela City for depot  

Nature of Project: Subway Construction Project 

Basic Design: 

Length: 28.3kilometer (km) 

Tunnel Structure: Double Tube Single Track (Standard diameter: 6.8 m) 

Travel Time (Quirino Highway ς FTI): 31 min 5 sec (Express), 42 min 20 

sec (Local) 

Scheduled Speed: 48.5 km/h (Express), 35.6 km/h (Local) 

Gauge: 1,435 mm (Standard gauge) 

Number of Stations: 13 (Underground) 

Station Platform Length: 210 m 

Depot for Trains: 1 site (31.7 hectares, aboveground) 

No. of Passengers: 

YEAR 2025 2030 2035 

(thousand passengers/day) 365 669 973 
 

Proponent: DEPARTMENT OF TRANSPORTATION (DOTr) 

Contact Person: Usec. Cesar B. Chavez, Ph.D., Undersecretary for Railways 

Address: S. Osmeña Road, Clark Freeport, Mabalacat, Pampanga 

Contact numbers: (632) 790-8300 

Brief Profile of 

Proponent: 

 

 

The Department of Transportation (DOTr) is the primary government 

agency that provides the policy, planning, implementation, promotion, 

ŘŜǾŜƭƻǇƳŜƴǘ ŀƴŘ ǊŜƎǳƭŀǘƛƻƴ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ƴŜǘǿƻǊƪ ƻŦ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴΣ 

which covers the road, rail, air, and water, and communications 

systems, as well as in the fast, safe, efficient and reliable transportation 

and communications services.   
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EXECUTIVE SUMMARY 
 

The Executive Summary provides a synopsis of the Environmental Impact Statement for the 

proposed Metro Manila Subway Project, highlighting the brief project description, process 

documentation of the conduct of Environmental Impact Assessment (EIA), summary of 

alternatives considered, and the integrated summary of the key environmental impacts and 

management Plan. 

 

Project Description 

 

The Metro Mania Subway Project (MMSP) (Phase 1) is a railway system that will connect North 

Caloocan or Meycauayan in Bulacan and Dasmariñas in Cavite through the National Capital 

Region. The feasibility study of the MMSP for the Central Zone of the National Capital Region 

(NCR), i.e., between Valenzuela and Taguig is the initial phase of the entire project and is the 

subject of study in this EIA. 

 

The proposed route of the Central Zone starts at Quirino Highway in Quezon City and ends in FTI, 

Taguig City, with a proposed depot in Brgy. Ugong, Valenzuela City.  The route has a total of 28.3 

km of subway and a tunnel diameter of 6.8 m x 2. There will be 13 underground stations 

traversing five (5) cities in NCR namely:  Quezon City, Pasig City, Makati City, Taguig City and 

Parañaque City.  The proposed depot located in Valenzuela City covers about 31.7 hectares of 

land area above ground. 

 

Environmental Impact Assessment Process  

 

The EIA Process, discussed in details in Appendix A, was carried out following Terms of Reference 

agreed with the JICA. It was also guided by the DENR Administrative Order No. 30 of 2003 or the 

Implementing Rules and Regulations of Presidential Decree No. 1586, Establishing the Philippine 

Environmental Impact Statement System. 

 

The secondary data and information on the baseline environmental conditions for land, water, 

air, and people of the cities along the MMSP alignment and proposed depot location from 

Valenzuela City to Paranaque City are collected from various sources, mainly from relevant 

government organizations and academic institutions.  Primary data were obtained through site 

inspection along the MMSP alignment to validate the secondary data and evaluate the existing 

environmental conditions.  Field surveys and sampling/measurements at the depot and stations 

were also conducted using the approved standard methodologies for sampling and analysis. 

 

Apart from the primary and secondary data collection, the views of the stakeholders were 

considered in the EIA study. SǘŀƪŜƘƻƭŘŜǊǎΩ Ŏƻƴǎǳƭǘŀǘƛƻƴ meetings and public scoping were 

conducted for the six (6) cities along the MMSP alignment last March 9 to April 27, 2017.      

Three (3) Public Hearings were conducted on September 5 to 7, 2017 to present the result of the 

EIA Study.   Presented in Appendix B are the documentations for the IEC meetings, ǎǘŀƪŜƘƻƭŘŜǊΩǎ 

consultation meetings and public hearings. The public consultation has allowed the proponent to 
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give the community a better understanding of the planning of the Project and site-specific 

factors and constraints that have to be taken into account in selecting the preferred alignment 

and design of the Project. 

 

Summary of Alternatives 

 

Three route alternatives for MMSP were studied in the planning stage, namely Option 1: EDSA 

Route, Option 2: Greenhills Route and Option 3: Katipunan Route.  After discussions among 

relevant organizations including DOTr, DPWH, MMDA, BCDA and the JICA Team, Option 3 was 

evaluated to achieve most of the objectives and was selected.   

 

Two candidate sites of the depot location, one in Mindanao Avenue in Valenzuela City, and one 

in General Luis in Caloocan City, were studied in the planning stage.  After discussions among the 

relevant organizations in the same manner as the route alternatives, Mindanao Avenue was 

adopted. 

 

Options for elevated or underground structure of Quirino Highway Station were studied in the 

planning stage. After comparing the advantages and disadvantages of these candidate sites, the 

underground structure was adopted. 

 

Two methods for construction of underground structure were compared: (1) cut & cover 

method, in which excavation starts on the ground level and forms spaces from there down, and 

(2) the non-cut & cover methods, including the shielded tunneling method and NATM, in which 

an excavation machine goes through the earth to form spaces. For excavations at station 

sections, the cut and cover method was selected.  For the excavation method between stations 

or along the project line, the non-cut & cover tunneling method, specifically the shielded 

tunneling method, is recommended. 

 

For the tunnel structures, Double Tube Single Track (DTST) and Single Tube Double Track (STDT) 

were compared in the tunnel structure plan. DTST shall be adopted to a shielded tunnel in the 

line. 

 

Environmental Impact Assessment and Mitigating Measures 

 

A summary of the potential impacts of the project per project phase and the corresponding 

mitigation measures and enhancement, are presented in the succeeding table. 

 

 



Metro Manila Subway Project xiv of xxvi 

 

  

Environmental Aspect Potential Impact 
Assessment of 

Impact 
Options for Prevention or Mitigation or Enhancement 

I. PRE-CONSTRUCTION AND CONSTRUCTION PHASES 

The Land 

Land use  Intensification of future 

developments at the subway 

station areas 

High adverse Proper land use planning and strict implementation of land use 

zoning ordinances to protect the environment should be 

undertaken for subway operation impacts to remain beneficial.  

Potential conflict with other 

government infrastructure 

projects (e.g. 5t²IΩǎ /с 

Project) 

Moderate adverse Close coordination with DPWH and other relevant government 

agencies to avoid issues on conflict of land use    

Land tenure issues Acquisition of land from land 

title holders in the 

Valenzuela depot and other 

affected lots in the station 

locations 

High adverse Land acquisition by the government based on current market 

values of the property following both JICA Guidelines and 

applicable laws and regulations 

Generation of demolition 

wastes 

Soil contamination and 

aesthetic impacts  

Low adverse  ¶ Recycling of demolition wastes 

¶ Use of leftover concrete and metals for suitable alternative 

projects 

¶ Uncontaminated residual wastes will be used as backfilling 

materials in quarry sites and land reclamation projects.   

¶ Disposal of contaminated solid wastes through an accredited 

TSD facility.   

Earthwork activities 

(tunneling, excavation, 

backfilling and stockpiling) 

¶ Slope failures, landslides 

and subsidence due to 

cutting and filling 

¶ Soft ground 

¶ Soil erosion and siltation 

Moderate adverse  ¶ Proper reinforcement of excavations and tunneling sections 

¶ Proper planning and scheduling of construction works to 

ensure that excavated soil is immediately transported to 

recipient sites 

¶ Construction of a good drainage system 
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Environmental Aspect Potential Impact 
Assessment of 

Impact 
Options for Prevention or Mitigation or Enhancement 

along the rivers and 

creeks  

¶ Soil runoff 

¶ Alteration in topography 

due to excavations of 

earth and stockpiling  

Clearing and removal of trees 

-  

Potential removal of 767 

trees, of which 298 are 

threatened species, present 

in the proposed depot and 

stations 

 

Moderate adverse  

¶ Preparation of a detailed management plan for the removal 

of trees shall be required from the contractors. 

¶ Preparation and implementation of a detailed plan for the 

transfer/earthballing of matured trees.  A system to 

periodically monitor and maintain survival of these species 

should be set in place to assure high survival rate. 

¶ Replacement and planting of corresponding number of tree 

seedlings by the proponent  

¶ Coordination with concerned agencies or groups for 

relocation sites of earth-balled trees. A system to periodically 

monitor and maintain survival of these species should be set 

in place to assure high survival rate. 

Clearing and removal of trees 

Removal or reduction of 

ecosystem services such as 

microclimate regulation, 

flooding, provision of habitat 

to faunal species and carbon 

sequestration 

Moderate adverse 

¶ Integration of landscaped green areas (e.g. parks, green roofs 

and vertical gardens) in the design layout of the proposed 

depot and stations. 

¶ Selection of tree species for green spaces should be biased 

towards native species to ensure habitat connectivity of local 

fauna.  

¶ Felled trees during the construction phase should not be 

allowed to degrade under the elements to ensure that the 

CO2 trapped in the wood biomass is not released back as 

GHG. 
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Environmental Aspect Potential Impact 
Assessment of 

Impact 
Options for Prevention or Mitigation or Enhancement 

¶ Leaves and clippings from the felled trees should be 

shredded and mulched to ensure that the nutrients stored 

and captured in the biomass is returned and cycled back to 

the soil. 

Construction site activities 
Impairment of visual 

aesthetics 
Moderate adverse 

¦ǎŜ ƻŦ άƎǊŜŜƴέ ǿŀƭƭǎΣ ƛƴ ǘƘŜ ŦƻǊƳ ƻŦ ƎǊŜŜƴ-painted fences, green 

facades or living walls as construction barriers/fences 

Leaks and accidental spills on 

soil 

Soil contamination  Low adverse  Require contractors to: 

¶ Implement proper handling and management of chemicals  

¶ Practice good housekeeping at construction sites  

¶ Establish and implement an emergency and contingency 

plan in case of spills as well as health and safety 

management plan  

¶ Store bulk chemicals, such as fuel, lubricants and other 

chemicals, in an impermeable area and with appropriate 

secondary containment and,  

¶ Comply with environmental permitting requirements for the 

storage, transport, treatment and handling of hazardous 

substances and wastes. 

Damage of subsurface 

structures during drilling and 

excavation activities 

Soil contamination Low adverse  Cautious drilling along other artificial subsurface structures; 

Design adjustments or modification of already present 

structures 

Generation of excavated soil 

(approximately 4.4 M m
3
) 

from excavation/ tunneling  

¶ Increased siltation of 

water bodies 

¶ Aesthetic impacts 

¶ Traffic impact along the 

route to disposal site 

High adverse  ¶ Used of surplus soil as backfilling in: (1) quarry sites in the 

province of Rizal; (2) projects of PDRRMC in Regions III and 

IV; and (3) projects of Department of Public Works and 

Highway (DPWH).  

¶ Proper scheduling of excavation works, and coordination 

with surplus soil recipients to ensure immediate hauling of 

surplus soil 
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Environmental Aspect Potential Impact 
Assessment of 

Impact 
Options for Prevention or Mitigation or Enhancement 

¶ Develop and implement Traffic Management Plan 

¶ Road maintenance by the contractors 

Generation of solid wastes 

from the construction 

workforce  

¶ Land and water 

contamination 

¶ Aesthetic impacts 

¶ Spread of diseases  

Moderate adverse  ¶ Submission and implementation of Solid Waste 

aŀƴŀƎŜƳŜƴǘ tƭŀƴ ŀǎ ǇŀǊǘ ƻŦ ŎƻƴǘǊŀŎǘƻǊǎΩ ŜƴƎŀƎŜƳŜƴǘ 

¶ Placement of waste bins to avoid dispersal of litter and 

regular site maintenance duties 

¶ Regular collection, transportation and disposal of wastes to 

minimize the attraction of vermin, insects and pests    

Transport of construction 

materials 

Traffic congestion and 

damage of roadways along 

the route to disposal site  

High adverse ¶ Proper scheduling of the delivery of construction supplies 

and materials 

¶ Develop and implement Traffic Management Plan 

¶ Road maintenance by the contractors 

Liquefaction ¶ Damage to underground 

structures and overlying 

structures (in depot and 

stations) in the event of 

an earthquake  

¶ Loss of soil strength, 

settlement of soil, lateral 

spreading, bearing 

failures, floatation of 

embedded structures 

Moderate adverse  ¶ Constructing subways structures at deep underground  

¶ Chemical liquid injection for soil strength improvement 

¶ Observe 20 meters buffer zone from body of water (surface 

and subsurface) 

¶ Conduct a borehole log of Pasig riverbed to identify how 

thick is the soft sediments and other sedimentary beds 

Ground shaking Damage to components of 

the construction work  

High adverse  ¶ Construction of shield tunnels as a protective and support 

structure during tunnel excavation 

¶ Reinforcement of the surface structures to be constructed 

for the station to ensure safety and continued use 

¶ Adopt a seismic design during the detailed engineering 

phase of the subway project 
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Environmental Aspect Potential Impact 
Assessment of 

Impact 
Options for Prevention or Mitigation or Enhancement 

¶ Earthquake drills and early warning system 

¶ Emergency exits on and in between stations  for 

eventuality of an earthquake event 

Ground rupture Damage to components of 

the construction work 

High adverse  ¶ Conduct inclined drilling survey of the subsurface condition 

of the area surrounding not only the Cayetano Boulevard 

Station but also the sections of the proposed alignment 

located nearby the fault traces, in consultation with 

PHIVOLCS 

¶ Strongly consider realignment of the subway in Cayetano 

Blvd. Station, away from the fault 

The Water 

- Clearing and excavation 

activities 

Increase in suspended 

sediments in the receiving 

water 

Moderate adverse  ¶ Conduct demolition and excavation activities during the 

summer, as much as possible.  

¶ Protect demolition and excavated materials from the rain 

by roofing it and redirecting rainwater to a catchment basin 

or the nearest drainage system 

¶ Proper waste water treatment plans by the contractor prior 

to construction works. 

¶ Debris/soil and other excavated materials shall be hauled 

out from the site immediately and disposed by accredited 

waste handlers. 

¶ Treatment of turbid water caused by excavation works 

before discharge 

¶ Chemical injection method shall be implemented in 

appropriate ways under sufficient groundwater monitoring 

systems. 

¶ Monitor and control waste water in construction sites.  

- Clearing of trees and Erosion and siltation in Moderate adverse Use permeable pavements after construction works while 
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Environmental Aspect Potential Impact 
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Impact 
Options for Prevention or Mitigation or Enhancement 

conversion into construction 

yards 

surface water bodies converting construction yards into walkways or bike lanes or 

open spaces. 

Clearing and excavation 

activities 

Flooding and inundation due 

to clogged waterways 

Moderate adverse  ¶ Proper disposal of demolition debris and construction spoils 

by the contractor 

¶ Implementation of erosion control measures before major 

earthmoving works begin 

Excavation works Lowering of groundwater 

level due to inflow of 

groundwater into 

underground tunnel 

Low adverse  ¶ Conduct more detailed geological and groundwater level 

surveys in detailed design stage 

¶ Consider proper construction plans on the basis of the 

survey results. 

¶ Adoption of the shield tunneling method will reduce 

possibility of groundwater inflow into the tunnel structures 

The Air 

Generation of dusts and PM 

from earthmoving, 

demolition and stockpiling 

Temporary increase of air 

pollutant emissions, 

specifically TSP and PM 

 

Low adverse  ¶ Regular wetting of ground soil in the construction site 

¶ Construction sites must be fenced for safety and security 

reasons 

¶ Hauling trucks for excavated soil must be covered during 

travel 

Emission from vehicles and 

gensets 

Temporary increase of air 

pollutant emissions (NOx, 

SOx, CO and HC) 

Low adverse  ¶ Regular preventive maintenance of heavy equipment and 

service vehicle 

Movement and operation of 

construction machinery 

Increase noise level and 

ground vibration during 

construction 

Low adverse  ¶ Select equipment with lower sound power levels 

¶ Installation of mufflers on engine exhausts and compressor 

components 

¶ Installation of noise suppressors and vibration isolation to 

construction/mechanical equipment.  

¶ Regular maintenance of heavy equipment, machineries and 
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support vehicles 

¶ Installation of temporary noise barriers such as galvanized 

iron shields 

¶ Use of Personal Protection Equipment (PPE) 

¶ Relocating noise sources to less sensitive areas 

¶ Fencing of the construction site 

¶ Scheduling of the high noise generating activities during 

daytime.  

¶ Use of shield tunneling method  construction technique 

¶ Conduct massive IEC campaign to local health units of 

affected LGUs to implement interventions to mitigate risk 

to noise exposure of vulnerable groups along the DIAs and 

IIAs 

The People 

Involuntary Resettlement  Displacement of residents, 

commercial and industrial 

establishments along the 

proposed alignment  

Moderate adverse  ¶ Alignment was traced under existing public roads and public 

properties, as much as possible, to minimize ROW 

acquisition  

¶ RAP was prepared to ensure that affected households and 

establishments are justly compensated and will have a 

quality of life equal or better than their current condition.  

Informal settlers In-migration of informal 

settlers in ROW lands 

Moderate adverse  ¶ Shorten time between the pre-construction phase and the 

construction phase as much as possible.   

¶ Project areas will be fenced for safety and security reasons. 

Displacement of Institutional 

Facilities 

Disruption in the provision of 

institutional services 

High adverse ¶ Strongly consider diversion of initially proposed 

construction yard away from Pacific Global Medical Center 

and United Hills Church of the Nazarene.   

¶ Proper resettlement of identified small religious institution 

in Valenzuela shall be detailed in the final RAP. 
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Environmental Aspect Potential Impact 
Assessment of 

Impact 
Options for Prevention or Mitigation or Enhancement 

Service utilities  Service utilities interruption Moderate adverse  ¶ Subway will be designed to utilize deep underground space 

¶ Coordinate with concerned public utilities such as 

MERALCO, Maynilad, MWCI and PLDT during the planning 

and construction phases 

¶ Develop a Utility Management Plan 

Employment/ Livelihood ¶ Temporary disturbance of 

commercial 

establishments and small 

vendors 

¶ Decline or eventual loss of 

business in affected areas.  

Moderate adverse  ¶ Construction activities shall be undertaken at the shortest 

possible time to restore normal business operations 

immediately.  

¶ For business establishments that will be permanently 

removed, the RAP details a replacement cost for the loss.  

¶ Alternative livelihood programs in coordination with the 

LGUs and other government agencies will be taken in to 

consideration.  

Generation of temporary 

employment 

Beneficial Priority for employment will be given to the local residents to 

help boost economic activity of affected LGUs. 

Traffic condition Increase in traffic congestion 

due to mobilization of 

workers, heavy equipment 

and construction materials, 

transport of demolition 

debris and excavated soil 

 

Threat to availability of 

health services 

Moderate adverse  ¶ A TMP that details the activities to adequately manage 

traffic flow will be strictly implemented.  

¶ Proper coordination and approval of TMP by MMDA and 

LGUs concerned.  

¶ Implementation of a moving construction yard during 

different phases of the excavation process to minimize 

traffic congestion. 

¶ Proper scheduling of transport of heavy structures during 

periods when there are less vehicles on the road 

Health and safety  Increased risk of accidents 

due to improper work ethics 

which may threaten health 

Low adverse  ¶ Provision of appropriate PPEs to all construction workers  

¶ The contractor shall be duly trained for the subway 

construction works 
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and safety of workers and 

local residents.  

¶ Contractors shall submit an Occupational Health and Safety 

Management Plan prior to commencement of work.  

¶ A medical station within the complex will be provided to 

safeguard the health of the workers 

¶ The project site will be fully fenced and access points will 

be not be available for the public.  

¶ Include safety measures in the design of subway 

Communicable and 

infectious diseases 

Spread of communicable and 

infectious diseases  

Low adverse  ¶ Stringent observance of high standards of cleanliness and 

sanitation at the construction site 

¶ Medical certificates will also be requested to ensure 

workers are fit to work.   

¶ Appropriate sanitary facilities shall be provided at all 

construction sites such as portable toilets and litter bins.   

¶ Implementation of an Occupational Health and Safety 

Management Plan by the contractor 

II. OPERATIONAL PHASE 

The Land 

Leaks and accidental spills of 

chemicals, especially at the 

depot area 

Soil contamination Moderate adverse  Emergency and contingency plan in case of spills and health and 

safety management plan must be in place 

Solid waste generation ¶ Land and water 

contamination 

¶ Aesthetic impacts 

Spread of diseases  

Moderate adverse  Policies on solid waste minimization and solid waste 

management should be implemented in stations and depot. 

Geological hazards 

(liquefaction, ground 

shaking/ground rupture) 

Damage to underground 

structures and overlying 

structures (in depot and 

stations) 

High adverse  Regular maintenance checks of structures and tests of safety 

measures;  Earthquake drills and early warning system 
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The Water 

Domestic wastewater 

generation 

Pollution of receiving water 

bodies 

 

Moderate adverse  ¶ Installation of wastewater treatment facility  

¶ Administrators of station and other facilities shall maintain 

water treatment systems in proper conditions 

Maintenance and repair 

activities in the depot 

Pollution of receiving water 

body, specifically Tullahan 

River 

Moderate adverse  ¶ Installation of interceptor tank to remove oil and fuel grease 

from surface water before discharge.  

¶ Installation of controlled perimeter drainage system to 

ensure catchment of all maintenance runoffs.  

¶ Operation of a wastewater treatment facility with oil 

removal.  

¶ Equipment and machinery shall be regularly checked for fuel 

and oil leaks.  

¶ During repair of equipment and machinery, containers/drip 

trays shall be used to collect leakage. 

¶ Any spilled or spent oil will be collected, stored properly and 

disposed by accredited waste haulers.   

Heavy rainfall Flooding and inundation of 

subway facilities 

Moderate adverse  ¶ Installation of water-shut panels at station entrances  

¶ Installation of drainage pumping station to pump up inflow 

water from outside ground level (rain water, etc.) and water 

from inside the tunnel and send them to the sewer.  

Changes in  groundwater 

flow 

Ground subsidence due to 

lowering of groundwater 

level 

Low adverse  ¶ Installation of monitoring wells for observation along the 

subway tunnel and monitor change of the surrounding 

groundwater levels.  

¶ If abnormal changes are identified, the administrator shall 

investigate the causes and implement the proper 

countermeasures immediately. 
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The Air 

Operation of service vehicles 

and standby generator set  

Air Pollution Low adverse  ¶ Proper preventive maintenance of service vehicles and 

equipment 

¶ Use of cleaner fuel for the generator sets 

Increase in air pollutants 

from increased vehicles 

along stations 

Air Pollution Low adverse  ¶ Management of traffic along stations 

¶ Use of blowers to dissipate pollutants along terminal 

Generation of low frequency 

noise from structure-borne 

noise and ground vibration 

May cause mental stress to 

residence 

Low adverse  ¶ Installation of noise barrier 

¶ Long welded rail and expansion joint, damped wheel and 

resilient tie will be adopted 

¶ Installation of floating slab trackbed 

¶ Regular conditioning and maintenance of the trains will be 

implemented on a regular basis 

¶ Speed of train will be limited to minimize noise and ground 

vibration 

Climate change  

Accelerated structural 

fatigue and materials failure  

Low adverse  ¶ Proper design in making infrastructure robust or resilient to 

the effects of climate change should be taken into 

consideration 

Greater demands on the 

construction, operation and 

maintenance of flood control 

and drainage structures.  

Moderate adverse  Improvement of current drainages along the alignment to be 

resilient to climate change.  

  

Increase GHG emissions due 

to increased demand for 

cooling system of passenger 

cars, building offices and 

ticket booths 

Moderate adverse  Install reliable and heavy duty air-conditioning (AC) system of 

railcars that will be purchased and use of centralized AC system 

for the stations 

 

Indirect impact -Increased Low adverse  ¶ Formulate and implement health and safety protocols for 
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vulnerability of passengers to 

spread of communicable 

disease via a mass 

transportation system. 

all stations and trains 

¶ Information, Education and Communication (IEC) materials 

on proper hygiene in all stations 

¶ Provisions for use of HEPA (High Efficiency Particulate Air) 

Filter for the AC/ventilation system. 

The People 

Employment and livelihood ¶ Enhanced commuters 

mobility 

¶ Better physical and 

psychological state of 

commuters resulting from 

shorter and more 

comfortable travel time  

¶ Employment of skilled 

personnel to operate and 

maintain the railway 

system 

Beneficial Regular preventive maintenance of the subway system to 

maintain efficient, reliable and safe subway operation and 

maintain its economic and social benefits  

Traffic Condition  Easement of traffic 

congestion  

Beneficial ¶ Regular preventive maintenance of the subway system 

¶ Consider linkages with LRT, MRT lines, bus and jeepney 

stations for efficient passenger flow transferring to other 

modes of transportation 

Increased vehicular flow in 

areas adjacent to stations 

Moderate adverse  ¶ Conversion of construction yards into sidewalks, taxi bays, 

unloading and loading stations or central stations for public 

utility vehicles 

¶ Coordination with MMDA and the LGUs to assign traffic 

enforcers in critical areas. 

Health and safety Risk of accidents due to 

improper work ethics 

Low adverse ¶ Implementation of an Occupational Health and Safety 

Management Plan, which includes an Emergency Response 
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Plan, during the operations stage 

¶ Provision of sanitary facilities or utilities to maintain 

sanitary and healthy conditions in all stations and in the 

depot 

¶ Implement safety measures through engineering design 

and administrative controls during train operation  
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1. PROJECT DESCRIPTION 

1.1. PROJECT LOCATION AND AREA 

1.1.1. Alignment 

 

The proposed Metro Manila Subway Project (Phase 1) is approximately 28.3 kilometers (km) in 

length. The alignment maps are shown in Figure 1 and Figure 2. 

 

 
Figure 1.Horizontal Alignment of the Metro Manila Subway Project 
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Source:  JICA Study Team 

 

Figure 2.  Vertical alignment of the Metro Manila Subway Project 

 

The actual vertical alignment will be modified on the basis of the more detailed geological surveys which will be conducted during the Detailed Engineering 

Design stage.
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1.1.2. Description of Impact Areas 

 

The proposed railway for the MMSP Central Zone will be mostly underground, with structures 

above ground for the station entrances and exits.  The MMSP alignment will pass through the 

center of Metro Manila.  The route is mostly occupied by the Central Business Districts (CBDs), 

particularly in Quezon City, Ortigas Center, Bonifacio Global City and will traverse underground 

portion of Makati City.  As such, most areas that the railway will traverse are highly developed as 

urban commercial and residential areas.  The proposed depot location is in Brgy. Ugong in 

Valenzuela City.  The site is long and narrow as they are intended for the maintenance and 

servicing of trains. 

 

Direct impact areas (DIA) of the MMSP include the depot location in Brgy. Ugong in Valenzuela 

City and areas where the thirteen (13) stations will be constructed, the construction yard for 

stations and railway structures, the shield machine base for the excavation of underground 

tunnels, and the subterranean area between stations. The maps presented in Section 1.5.1 show 

the proposed location of the stations, the construction yards and shield bases, which are 

identified as the direct impact areas of the subway project. 

 

It should be noted that the construction plan for the subway project will be finalized during the 

Detailed Engineering Design (DED) phase, thus exact locations of construction yards and shield 

base are still subject to modification as the project is still in the feasibility study phase.    

 

.ŀǎŜŘ ƻƴ ǘƘŜ ǊŜǎǳƭǘ ƻŦ ǘƘŜ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ƛƳǇŀŎǘ ƻƴ land, water, air and people, the 

following are the DIA according to key impacts: 

 

¶ DIA for impacts on Land 

 

The depot facilities will be constructed above ground at the proposed depot location in Brgy. 

Ugong, Valenzuela City.  At the station locations, the proposed construction yards are 

intended to provide for temporary roads during construction and temporary sites for the 

construction equipment and materials.  The shield machine base is the area where the 

tunneling machine will be assembled and will also serve as staging area for the tunnel boring 

machine (TBM) utilities. 

 

As shown on the attached maps in Section 1.5.1 as Figure 8, the depot location and all 13 

stations are DIAs because of the presence of trees and other vegetation, which may be 

affected by the project.  The DIA area in the depot is indicated by the red lines.  The DIAs in 

the 13 stations and segments between stations are inside the red line (proposed structure), 

green line (proposed construction yard) and blue lines (proposed shield machine base). 

 

Since the project will be excavating large volume of soil, the disposal sites and truck routes 

going to the reuse and disposal sites will be considered as DIA.  At present, exact locations of 

reclamation and other projects where the surplus soil will be used have not been identified 

and will be finalized during the DED phase.  Preliminary coordination is being conducted with 

relevant government agencies for the identification of reclamation and other projects that 
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will be recipients of the surplus soil. 

 

¶ DIA for Water Quality Impacts 

 

The proposed depot location in Brgy. Ugong, Valenzuela City is bounded by Tullahan River on 

the east.  The Quirino Highway Station and the proposed construction yard in this station 

will cross a small creek. 

 

Due to clearing and excavation activities near these 2 water bodies, there may be a short-

term impact on the water quality in terms of increase in sediments and turbidity of the 

Tullahan River at the boundary of the proposed depot site and at the creek near the Quirino 

Highway station.   Hence, these areas are considered DIAs. 

 

During operation of the depot, accidental discharge of fuels, lubricants, detergents and 

other oil-contaminated materials from maintenance operations, if not handled properly, 

may likely affect water quality of the Tullahan River.  However, results of analysis of water 

sample from the Tullahan River showed that the DENR standard on the following parameters 

was not met:  BOD, surfactants, oil & grease, DO, phosphate and fecal coliform.  

Nevertheless, the point of wastewater discharge at the depot site will be considered as a 

DIA. 

 

¶ DIA for Impacts on Air Quality, Noise and Vibration Level 

 

Pre-construction and construction activities may temporarily increase the level of total 

suspended particulates (TSP) and particulate matters (PM).   In addition, exhaust gas 

emission from vehicles coming in and out of the project site as well as generator sets may 

increase the current level of nitrogen oxides (NOx), sulfur oxides (SOx), carbon monoxide 

(CO) and hydrocarbons (HC). These impacts are predicted to have short term low adverse 

effects.  Thus, DIA for air quality will be limited to the depot site, station locations, 

construction yards and shield machine bases. 

 

Predicted noise and vibration levels caused by construction works may exceed the maximum 

allowable levels at the borderline of construction work areas.  At 5 meters (m) from the 

borderline, predicted noise and vibration levels during construction works may already 

satisfy the maximum allowable noise levels.  Thus, the DIA for noise and vibration during 

construction works is at a 5 m radius from the borderline of construction works. 

 

During the operation of the subway, impact of noise and vibration will be minimal or have 

low adverse impact since the railway is situated underground.   The predicted vibration level 

at 10 m above the rail track is below night time control level standard in both residential and 

ŎƻƳƳŜǊŎƛŀƭ ŀǊŜŀǎΣ ǳǎƛƴƎ ¢ƻƪȅƻ aŜǘǊƻǇƻƭƛǘŀƴ DƻǾŜǊƴƳŜƴǘΩǎ ǎǘŀƴŘŀǊŘΦ  5L! ŦƻǊ ƴƻƛǎŜ ŀƴd 

vibration during operation of subway is limited at the underground stations and tunnels.  
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¶ DIA for Impacts on People 

 

Based on the results of the socio-economic survey, a total of 1,074 structures will be 

affected by the project.  These are all at the location of the proposed Right of Way (ROW) of 

the subway, the area allotment for construction yard and shield machine base, as well as 

construction of entrances and exits to the underground stations, and the depot in 

Valenzuela.  The DIA for People is shown on the maps provided in Section 1.5.1, as the red 

line (proposed structure), green line (proposed construction yard) and blue lines (proposed 

shield machine base). 

 

The surface above the subway alignment, aside from the station locations, is included as 

indirect impact areas (IIA).  The road network within a 1 kilometer (km) radius from the 

vicinity of the stations will also be considered as IIAs for traffic congestion during 

construction works.   

 

Table 1 shows the list of barangays that are in the DIA and IAA of the subway project, while  

Figure 3 presents the map of the alignment showing the barangays that it will traverse. 

 

Table 1.  Barangays in the Direct and Indirect Impact Areas of MMSP 

Depot, Stations, Alignment Structure Location Barangay DIA IIA 

Valenzuela Depot Surface Brgy. Ugong, Valenzuela City V  

Alignment from Depot to 

Quirino Highway Station 

Underground Brgy. Talipapa, Quezon City  V 

Quirino Highway Station Underground Brgy. Talipapa, Quezon City V  

Alignment from Quirino 

Highway Station to 

Tandang Sora Station 

Underground Brgy. Tandang Sora, Quezon 

City 

 

 V 

Tandang Sora Station Underground Brgy. Tandang Sora, Quezon 

City 

V  

Alignment from Tandang 

Sora Station to North Ave. 

Station 

Underground Brgy. Bahay Toro, Quezon City 

Brgy. Santo Cristo, Quezon City 

Brgy. Bagong Pagasa, Quezon 

City 

 V 

North Ave. Station Underground Brgy. Bagong Pagasa, Quezon 

City 

V  

Alignment from North Ave. 

Station to Quezon Ave. 

Station 

Underground Brgy. Bagong Pagasa, Quezon 

City 

 V 

Quezon Ave. Station Underground Brgy. Bagong Pagasa, Quezon 

City 

V  

Alignment from Quezon 

Ave. Station to  East Ave. 

Station 

Underground Brgy. Pinyahan, Quezon City  V 

East Ave. Station Underground Brgy. Pinyahan, Quezon City V  
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Depot, Stations, Alignment Structure Location Barangay DIA IIA 

Alignment from East Ave. 

Station to Anonas Station 

Underground Bgry. Malaya, Quezon City 

Brgy. Sikatuna Village, Quezon 

City 

Brgy. East Kamias, Quezon City 

Brgy. Quirino 2A, Quezon City 

Brgy. Quirino 3A, Quezon City 

 V 

Anonas Station Underground Brgy. Bagumbuhay, Quezon 

City 

V  

Alignment from Anonas 

Station to  Katipunan 

Station 

Underground Brgy. Bagumbuhay, Quezon 

City 

Brgy. Milagrosa, Quezon City 

 V 

Katipunan Station  Underground Brgy. Blueridge A, Quezon City 

Brgy. St. Ignatius, Quezon City 

Brgy. Bayanihan, Quezon City 

V  

Alignment from Katipunan 

Station to  Ortigas North 

Station 

Underground Brgy. White Plains, Quezon City 

Brgy. Ugong Norte, Quezon City 

 V 

Ortigas North Station Underground Brgy. Ugong, Pasig City V  

Alignment from Ortigas 

North Station to  Ortigas 

South Station 

Underground Brgy. Ugong, Pasig City 

Brgy. Oranbo, Pasig City 

Brgy. San Antonio, Pasig City 

 V 

Ortigas South Station Underground Brgy. San Antonio, Pasig City 

Brgy. Oranbo, Pasig City 

Brgy. Kapitolyo, Pasig City 

V  

Alignment from Ortigas 

South Station to  Kalayaan 

Ave. Station 

Underground Brgy. Kapitolyo, Pasig City 

Brgy. Pineda, Pasig City 

Brgy. West Rembo, Makati City 

 V 

Kalayaan Ave. Station Underground Brgy. Fort Bonifacio, Taguig City V  

Alignment from Kalayaan 

Ave. Station to  Bonifacio 

Global City Station 

Underground Brgy. Fort Bonifacio, Taguig City 

 

 V 

Bonifacio Global City 

Station 

Underground Brgy. Fort Bonifacio, Taguig City V  

Alignment from Bonifacio 

Global City Station to  

Cayetano Boulevard 

Station 

Underground Brgy. Fort Bonifacio, Taguig City 

Brgy. Pembo, Makati City 

Brgy. Rizal, Makati City 

Brgy. Pinagsama, Taguig City 

Brgy. Ususan, Taguig City 

 V 

Cayetano Boulevard 

Station 

Underground Brgy. Ususan, Taguig City 

Brgy. Pinagsama, Taguig City 

V  

Alignment from Cayetano 

Boulevard Station to  FTI 

Station 

Underground Brgy. Pinagsama, Taguig City 

Brgy. Western Bicutan, Taguig 

City 

 V 
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Depot, Stations, Alignment Structure Location Barangay DIA IIA 

FTI Station 

Underground Brgy. Western Bicutan, Taguig 

City 

V  

Service Track Brgy. San Martin de Porres, 

Paranaque City 

Brgy. Merville, Paranaque City 

V  

 

 
(a) Valenzuela City 

 

Depot 
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(b) Quezon City 
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(c) Pasig City 

 

 
(d) Makati City 
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(e) Taguig City (f) Parañaque City 

 

Figure 3. MMSP Alignment Showing Barangays in Impact Areas 

 

 

1.2. PROJECT RATIONALE / BACKGROUND OF THE PROJECT 

 

άRoadmap for Transport Infrastructure Development for Metro Manila and its Surrounding 

!ǊŜŀǎέ όƘŜǊŜƛƴŀŦǘŜǊ ŎŀƭƭŜŘ ŀǎ άwƻŀŘƳŀǇ {ǘǳŘȅέύ ǿŀǎ ƛƳǇƭŜƳŜƴǘŜŘ ƛƴ нлмоΣ ŜƴǾƛǎƛƻƴŜŘ ǘƻ 

develop two railway lines to form the public transport backbone in connecting the flourishing 

areas of National Capital Region, Region III and Region IV-A. This is in view of the driving vision 

for sustainable development means in the Greater Capital Region (GCR) from the crippling 

effects of transport-related issues on economic growth. One of which is the proposed Metro 

Manila Subway Project that will connect San Jose Del Monte in the North and Dasmariñas at the 

South passing through Metro Manila, as the main objective for realization of the ideal transport 

network by the year 2030. 

 

Philippines, as one of the dynamic developing countries in Asia was facing significant challenges 

due to rapid urbanization and deteriorating public transport systems. Based on the census 

figures, the population of Manila, as the capital city of the Philippines increased from 7.92 

million in 1990 to 12.88 million in 2015. The population density reached to 20,000 per km2 which 

is three times that of Tokyo. Manila, therefore, is the concentrated area with people 

approximately 13% of the national population and with the economic activity of approximately 

оу҈ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ D5tΦ 

 

An inadequate public transport system in a highly urbanize city like Manila can cause numerous 

problem to its citizens on their day-to-day life. Having minimal railway services, people are 

MMSP Alignment 
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forced to commute by buses or jeepney that would take long hours due to heavy traffic 

congestion in Metro Manila. 

 

To tackle the issues on urban problems such as high dense and degraded environment, disaster 

risks and traffic congestions, redevelopment/rehabilitation in the city center, provision of 

affordable housing, and improvement of disaster risk area were only few of the key solutions to 

resolving the issues. For this, the cluster development in suburban areas such as Bulacan in the 

North and Laguna at the South, connected by a north-south transport corridor of highways and 

urban railways should be proposed to reduce the density of Metro Manila and for sustainable 

urban growth. 

 

To be able to promote inclusive growth and improve transport systems within and beyond 

Metro Manila, strengthening of hierarchical urban transport network which the Philippine 

Government will build is the North South Commuter Railway Project (Malolos to Tutuban) and 

the Metro Manila Subway Project (Phase 1) from Quirino Highway to FTI that aims on providing 

a safe, fast, and reliable railway system. 

 

 
Source: JICA Team 

Figure 4. Rationale of MMSP for Regional and Urban Development 

 

1.3. PROJECT ALTERNATIVES 

1.3.1. Without Project Option 

 

Mass transit services in Metro Manila have been insufficient, which causes the worsening traffic 

congestion and becomes a bottleneck in the development of Metro Manila. Therefore, if MMSP 

project, the mass transit system to connect the northern area to the southern area in Metro 

Manila is not implemented, sustainable development will be hindered. Furthermore, the 
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environment might be further degraded due to the air pollution and noise issues caused by the 

increasing vehicle traffic. Thus, the Zero Option (Without Project) case was not selected. 

 

1.3.2. Route Alternative Options, Depot Location and Station Structure 

 

Route Alternative Options 

 

For MMSP, three alternatives were studied in the planning stage, as shown in Figure 5. Table 2 

compares the advantages and disadvantages of these alternative routes.  The following 

Evaluation Ranking was used in the comparison and evaluation of alternatives: 

 

¶ Very good or desirable Suitable or proper 

¶ Good or desirable Recommendable or acceptable 

¶ Middle Recommendable or acceptable in case of no any other options 

¶ Bad or improper Not recommendable or not acceptable 

 

After discussions among relevant organizations including the Department of Transportation 

(DOTr), Department of Public Works and Highways (DPWH), Metropolitan Manila Development 

Authority (MMDA), Bases Conversion and Development Authority (BCDA) and the JICA Study 

Team, Option 3 was evaluated to most achieve the objectives and was adopted. 

 

 

Source: JICA Study Team 

Figure 5. Route Alignment Options 
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Table 2.Comparison of Alternatives for MMSP 

Alternative 
Option-1 

(EDSA Route) 

Option-2 

(Greenhills Route) 

Option-3 

(Katipunan Route) 

Characteristics of Route 

Route along 

existing MRT 3 and 

EDSA as main road 

Route passing 

through many 

commercial and 

academic areas 

and having high 

development 

potential 

Route passing 

through many 

commercial and 

residential areas 

and having high 

development 

potential 

Route length (km)  22.7 23.7 23.6 

Estimated project cost (million Peso) 

(as of route selection) 

208,753 (1.00) 210,639 (1.01) 218,307 (1.05) 

Demand (in 2025) : 

No. of Pax (Pax/day) 

532 

Ừ 

405 

 ֙

428 

 ֙

Fare Revenue (in 2025) 

(million Peso/km/day) 

0.70 

Ừ 

0.54 

 ֙

0.67 

Ừ 

Economic loss due to traffic jams 

(million Peso/day) 

(Without Project: 3,512 million 

Peso/day 

3,490 

 ֙

3,470 

 ֙

3,466 

Ừ 

No. of Stations connected to the 

Central Business District (CBD) 

6 

Ừ 

3 

 ֙

5 

Ừ 

Total CBD Area along MMSP (ha) 810 

Ừ 

660 

 ֙

680 

 ֙

Large-scale Intermodal 

(which connects to 2 or more 

railways) 

3 

Ừ 

1 

 ֙

2 

 ֙

Intermodal 

(which Connects to another railway) 

2 

Ừ 

2 

Ừ 

1 

 ֙

No. of Stations with flood risk 0 

Ừ 

2 

 ֙

0 

Ừ 

No. of Stations with earthquake risk 

(liquefaction) 

0 

Ừ 

0 

Ừ 

0 

Ừ 

Estimated required area (m2) 19,000 

 ֙

46,000 

 

54,000 

 

Estimated Project Affected Persons 

(PAPs) (Nos.)  

20 

 ֙

170 

 

320 

 

Estimated deemed PAPs (Nos.) 120 

 ֙

320 

 

1,490 

 

Residential sections along MMSP (m) 990 2,541 2,168 
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Alternative 
Option-1 

(EDSA Route) 

Option-2 

(Greenhills Route) 

Option-3 

(Katipunan Route) 

Noise and Vibration Because the 

present noise and 

vibration levels 

along the proposed 

alignment are high, 

the impacts are 

likely to be 

minimal. 

 ֙

Because the 

proposed 

alignment will 

pass through 

many residential 

areas, the impacts 

on local people 

will be more 

serious than 

Option-1 

 

Because the 

proposed 

alignment will 

pass through 

many residential 

areas, the impacts 

on local people 

will be more 

serious than 

Option-1 

 

Evaluation Rank - Very good or desirable: ỪGood or desirable: ƺMiddle: ỏ Bad or improper 

Source: JICA Study Team 

 

Depot Location 

 

Two candidate sites of the depot location, one in Mindanao Avenue in Valenzuela City, and one 

in General Luis in Caloocan City, were studied in the planning stage, as shown in Figure 6. Table 3 

compares the advantages and disadvantages of these candidate sites. After discussions among 

the relevant organizations in the same manner as the route alternatives, Option 2 (Mindanao 

Avenue) was adopted. 

 

 
Source: JICA Study Team 

Figure 6.  Candidate Sites for Depot 

220m 

Option 1 

Option 2  

Qurino Highway  
Station 
(North Terminal  
Station of Phase 1) 

220m 

Option2 

Option3 
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Table 3. Comparison of Candidate Sites of Depot 

Item Option 1 (General Luis) Option 2 (Mindanao Avenue) 

Existing Land Use 
Mixed-use of industrial and 

residential areas 

Mixed-use of industrial, 

commercial and residential areas 

Construction Cost 

(Depot, Access line) 

(million Peso) 

13,724 

 ֙

10,153 

Ừ 

Land Acquisition 

Area (m2) 

336, 774 

 

255,200 

 ֙

Land Acquisition 

Cost(million Peso) 

6,735 

 

5,104 

 ֙

Number of Affected 

Buildings 

409 (Residential land development 

is on-going.) 

 

576 

¹ 

Flood Risk 

Risk of 0.5 m flood height 

expected at southern part 

¹ 

Risk of maximum 0.5 ς 1.5 m flood 

height expected. 

r 

Others 

- Road widening project for 

arterial road going north-south 

- -Arterial road is crossing the 

area, which requires 

rearrangement of road. 

- Additional Station Required 

r 

Smart connect segment 8.2 

(Expressway Project) 

 

 

 

¹ 

Evaluation Rank - Very good or desirable: ỪGood or desirable: ƺ Middle: ỏBad or improper 

Source: JICA Study Team 

 

Structure of Quirino Highway Station 

 

Options for elevated or underground structure of Quirino Highway Station were studied in the 

planning stage. Table 4 compares advantages and disadvantages of these candidate sites. After 

discussions among the relevant organizations, underground structure was adopted. 

 

Table 4.Comparison of Structure of Quirino Highway Station 

Item Option 1 (Elevated) Option 2 (Underground) 

Construction cost for 

1) Quirino Highway Station 

2) Structures between 

Quirino Highway Stationς

Tandang Sora Station 

(million Peso) 

4,143 

Ừ 

7,943 

¹ 
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Item Option 1 (Elevated) Option 2 (Underground) 

Land Acquisition Area (m2) 
33,620 

r 

25,510 

¹ 

No. of affected structures 
148 

r 

54 

¹ 

Others 

- Big challenge for land 

acquisition along Mindanao 

Ave. where concentration of 

livelihood is observed. 

r 

- Less risk in land acquisition 

and traffic disruption along 

Mindanao Ave. 

- Ensure speedy construction. 

Ừ 

Evaluation Rank:  Very good or desirable: ỪGood or desirable: ƺ Middle: ỏ Bad or improper 

Source: JICA Study Team 

 

Methodology of Tunneling 

 

There are two methods for construction of underground structure: cut and cover methods, in 

which excavation starts on the ground level and forms spaces from there down, and the non-cut 

and cover methods, including the shielded tunneling method and the New Austrian Tunneling 

Method (NATM), in which an excavation machine goes through the earth to form spaces. The 

tunnel structure at and between stations, shall be selected after comparison of the different 

construction methods. 

 

Table 5.Comparison of Excavation Methods at Station Sections 

 
Cut and Cover Method 

Non-Cut and Cover Method 

(Shielded Tunneling and NATM) 

General 

Description 

- Excavate the ground with 

utilization of retaining walls 

(diaphragm walls). 

- LǘΩǎ ƎŜƴŜǊŀƭƭȅ ŀǇǇƭƛŜŘ ŦƻǊ 

construction of station structures 

and has been accepted in actual 

works. 

- Spaces inside stations and for 

facilities can be easily ensured 

since excavated spaces are used 

efficiently. 

- Excavate inside the earth using an 

excavation machine (shielded 

tunnel), afterward, enlargement 

works are conducted to ensure a 

particular space. 

- LǘΩǎ ŀǇǇƭƛŜŘ ǿƘŜƴ ǘƘŜ ƎǊƻǳƴŘ 

cannot be excavated. There 

should be shafts in front and back 

of a station to move passengers. 

- Spaces may be smaller than cut & 

/ƻǾŜǊ ƳŜǘƘƻŘΣ ǎƻ ƛǘΩǎ ŘƛŦŦƛŎǳƭǘ ǘƻ 

arrange facilities. 

Very good Middle 

Cost 

- Comparatively cheap - More expensive than cut & cover 

method 

Good Middle 
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Cut and Cover Method 

Non-Cut and Cover Method 

(Shielded Tunneling and NATM) 

Construction 

Period 

- Overall period is shorter than non-

cut and ŎƻǾŜǊ ōŜŎŀǳǎŜ ƛǘΩǎ ǇƻǎǎƛōƭŜ 

to conduct construction of civil 

works at the same time as the 

shielded tunnel construction 

between stations. 

- Overall period is longer than cut 

and cover because enlargement 

works are conducted after 

completion of the shielded tunnel 

construction. 

Very good Middle 

Social 

Environment 

Friendliness 

- Temporary roads must be ensured 

in order to prevent negative 

impacts from the works on road 

traffic, which requires land 

acquisition of about 12 m. 

- There are a few influences on road 

traffic at the station sections and 

there are shafts, so they could 

influence road traffic and cause 

residence relocation as well. 

φ φ 

Comprehensive 

evaluation 
Good (Selected) Middle 

Source: JICA Study Team 

 

Table 6. Comparison of Excavation Methods between Station Sections 

 
Cut and Cover Method 

Non-Cut and Cover Method
 

(Shielded Tunneling and NATM) 

General 

Description 

- Generally utilized at shallow depth 

locations (15 m) because of the 

financial aspect, but is rarely 

utilized for between-stations 

tunneling construction because of 

the traffic congestion due to 

works.  

- Possible to excavate inside the 

earth by a shielded tunneling 

machine regardless of condition 

on the ground 

- Since traffic congestion due to 

works is the most objectionable 

factor for the Philippines, this 

method is desirable. 

Middle Very good 

Cost 

- IƛƎƘ Ŏƻǎǘ ōŜŎŀǳǎŜ ƛǘΩǎ ǊŜǉǳƛǊŜŘ ǘƻ 

do a lot of land acquisition. 

- When considering horizontal 

alignment of the project line, civil 

structure cost is also expensive. 

- Land acquisition is not required. 

- Civil structure cost is less than cut 

& cover method. 

Middle Very good 

Construction 

Period 

- Total time required will be longer 

due to the time required for land 

acquisition and excavation. 

- The period should be considerably 

shorter than cut & cover method. 

Middle Very good 
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Cut and Cover Method 

Non-Cut and Cover Method
 

(Shielded Tunneling and NATM) 

Social 

Environment 

Friendliness 

- Temporary roads must be ensured 

in order to prevent negative 

impacts due to the works on road 

traffic, which requires land 

acquisition of about 12 m. 

- Land acquisition is not required. 

Middle Good 

Comprehensive 

evaluation 
Middle Very good (Selected) 

Source: JICA Study Team 

 

As for which non-cut and cover tunneling method should be used in the project line, the 

shielded tunneling method is recommended. However, if NATM is comprehensively judged to be 

more favorable based on the more detailed geological survey that will be conducted in the DED 

phase, then the construction method shall be changed. 

 

Tunnel Structure Options 

 

Double Tube Single Track (DTST) and Single Tube Double Track (STDT) were compared in the 

tunnel structure plan. DTST shall be adopted to a shielded tunnel in the Line. 

 

Table 7. Selection of Structure of Shield Tunnel 

 
5ƻǳōƭŜ ¢ǳōŜ {ƛƴƎƭŜ ¢ǊŀŎƪ ό5¢{¢ύ {ƛƴƎƭŜ ¢ǳōŜ 5ƻǳōƭŜ ¢ǊŀŎƪ ό{¢5¢ύ 

hǾŜǊǾƛŜǿ 

ƛƳŀƎŜ 

 

 

Construction 

Cost 

Cheaper 

- ! Ґ ̄Ǌ
н
осƳ

н
Ҏн ǘǳƴƴŜƭǎ тнƳ

н
 

- !ǘ ŎƻƴƴŜŎǘƛƻƴ ǇŀǊǘ ōŜǘǿŜŜƴ ƛǎƭŀƴŘ 

ǇƭŀǘŦƻǊƳ ŀƴŘ ǎǘŀǘƛƻƴǎΣ ŜȄŎŀǾŀǘƛƻƴ ǾƻƭǳƳŜ 

ƻŦ ǎǘŀǘƛƻƴǎ Ŏŀƴ ōŜ ǊŜŘǳŎŜŘΦ 

Expensive 

- !ҐˉǊ
2

85m
2
 

- About 1.2 times as expensive as DTST. 

- ¢ƘŜ ǘǊŀŎƪ Ƴǳǎǘ ōŜ ǎŜǇŀǊŀǘŜŘ ŀǘ ŀƴ ƛǎƭŀƴŘ 

ǇƭŀǘŦƻǊƳΤ ŜȄŎŀǾŀǘƛƻƴ ƭŜƴƎǘƘ Ƴǳǎǘ ōŜ ƻǾŜǊ 

рл Ƴ ƭƻƴƎŜǊ ǘƘŀƴ ƛǎƭŀƴŘ ǇƭŀǘŦƻǊƳ ǿƘƛŎƘ 

ǊŜǎǳƭǘǎ ƛƴ ƘƛƎƘŜǊ ŎƻǎǘΦ 

Good Middle 

Construction 

Period 

- The period can be shortened by using two 

shield machines that are 6.8 m outer-

diameter to excavate in each different 

- Comparatively longer period than DTST 

because only one shield machine that is 

10.4 m outer-diameter conducts 
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5ƻǳōƭŜ ¢ǳōŜ {ƛƴƎƭŜ ¢ǊŀŎƪ ό5¢{¢ύ {ƛƴƎƭŜ ¢ǳōŜ 5ƻǳōƭŜ ¢ǊŀŎƪ ό{¢5¢ύ 

period. excavation. 

Good Middle 

hŎŎǳǇȅƛƴƎ 

ǿƛŘǘƘ ƻŦ 

ǇƭŀǘŦƻǊƳ 

- hŎŎǳǇȅƛƴƎ ǿƛŘǘƘ ƻŦ ǇƭŀǘŦƻǊƳ ƛǎ мс Ƴ 

- ²ƘŜƴ ǇƻǎƛǘƛƻƴƛƴƎ ǘǿƻ ǘǳƴƴŜƭǎ ǾŜǊǘƛŎŀƭƭȅΣ 

hŎŎǳǇȅƛƴƎ ǿƛŘǘƘ ƻŦ ǇƭŀǘŦƻǊƳ ƛǎ у ƳΦ 

- hŎŎǳǇȅƛƴƎ ǿƛŘǘƘ ƻŦ ǇƭŀǘŦƻǊƳ ƛǎ мн Ƴ 

Good Good 

±Ŝƴǘƛƭŀǘƛƻƴ 

ŦŀŎƛƭƛǘƛŜǎ 

- {ŎŀƭŜ ƻŦ ǾŜƴǘƛƭŀǘƛƻƴ ŜǉǳƛǇƳŜƴǘ Ŏŀƴ ōŜ ǎƳŀƭƭ 

ǇǊƻǇƻǊǘƛƻƴŀƭ ǘƻ ǎŜŎǘƛƻƴ ŀǊŜŀΣ ōǳǘ ǘƘŜ ƻǘƘŜǊ 

ŜǉǳƛǇƳŜƴǘ ǎƘƻǳƭŘ ōŜ ƭŀǊƎŜǊ ǘƘŀƴ ǘƘŀǘ ƻŦ 

ǎƛƴƎƭŜ ǘǳōŜ ŘƻǳōƭŜ ǘǊŀŎƪΦ 

- {ŎŀƭŜ ƻŦ ǾŜƴǘƛƭŀǘƛƻƴ ŜǉǳƛǇƳŜƴǘ ƴŜŜŘǎ ǘƻ 

ōŜ ƭŀǊƎŜǊ ǘƘŀƴ ǘƘŀǘ ƻŦ ƛǎƭŀƴŘ ǇƭŀǘŦƻǊƳΣ ōǳǘ 

ǘƘŜ ƻǘƘŜǊ ŜǉǳƛǇƳŜƴǘ Ŏŀƴ ōŜ ŀ ƘŀƭŦ ƻŦ ƛǘΦ 

φ φ 

/ƻƳǇǊŜƘŜƴǎƛǾ

Ŝ ŜǾŀƭǳŀǘƛƻƴ 
Good (Selected) Middle 

Source: JICA Study Team 

 

External diameter of shielded tunnel is defined as follows. 

ʎ {ǘŀƴŘŀǊŘ ǎƘƛŜƭŘŜŘ ǘǳƴƴŜƭΥ ˒сΦу Ƴ 

ʎ Enlarged shielded tunnelō8.1 m 

 

Standard shielded tunnel is defined based on clearance limit, and expansion volume and cant at 

curve sections. Enlarged shielded tunnel is defined based on an example of underground 

stations with shielded tunnels in Japan. 

 

The typical configuration of structure for the project shall be the combination below. 

Source: JICA Study Team 

Figure 7.  Configuration of Structure to Apply to MMSP Line 

 

 

  

 

Concourse floor

20m

width 10m 6.8m 6.8m 1.0m0.5m 0.5m

16m
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1.4. PROJECT COMPONENTS 

 

The project components, scales of facilities and specifications of equipment are summarized in 

the following table. 

 

Table 8. Project Components, Scales of Facilities and Specifications of Equipment 

Item Technical Parameter Specification 

Train 

Operation 

Plan 

Maximum Speed 80km/h(Underground section) 

Gauge 1,435 mm (Standard  gauge) 

Length 
Embankment Elevated Underground 

1.0 km 0.3 km 26.7 km 

No. of Stations 
At Grade Elevated Underground 

- - 13 

Traction Power Supply 
Overhead Rigid Conductor System (Main Line) 

Simple Catenary System (Depot) 

Standard Passenger Capacity Seated 
Standing 

(7 Passengers /m
2
) 

Total 

Lead Car 45 221 266 

Intermediate Car 54 231 285 

Capacity of a Train (8 car train) Capacity per car No. of cars Capacity per train 

Lead Car 266 2 532 

Intermediate Car 285 6 1,710 

Total Passengers - 8 2,242 

System Operational 

Specifications 

Year 

2020 2030 

Traffic Demand 

(Passengers Per Hour Per 

Direction: PPHPD) 

12,800 19,900 

Train Composition (cars) 8 8 

No. of Operated trains 9 12 

System Capacity (PPHPD) 20,178 26,904 

Travel Time Travel Time 
Scheduled  

Speed 

Express (Quirino Highway ς 

FTI) 
31 min 5 sec 48.5 km/h 

Local (Quirino Highwayς FTI) 42 min 20 sec 35.6 km/h 

Required No. of Trains 
Year 

2020 2030 

Train in Operation 15 20 

Reserved Train 4 4 

Total No. of Train 19 24 

Train Consist 8 cars 8 cars 

Rolling Stock Procurement Plan 
Year 

2020 2030 

No. of Trains to Procure 
152 cars  

(19 x 8-car Train-Sets) 

40 cars  

(5 x 8-car Train-Sets) 
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Item Technical Parameter Specification 

Railway 

Alignment 

and 

Structure 

Plan 

Horizontal Curve Radius 
 

For Main Line More than 160 m 

For Stations More than 400 m 

For Turnout 
More than 160 m (Main Line) 

More than 100 m (Depot) 

Transition Curve Length 

Maximum out of L1, L2, L3 

L1=600C 

L2=7.4CV 

L3=6.7CdV 

Length between Transition 

Curves 
More than 20m 

Maximum Gradient 
 

For Main Line 35/1,000 

For Stations 
Level (0), 5/1,000 (absolute maximum)  

The underground section installs the gradient for a drainage.  

For Stabling track 
Level (0), 5/1,000 (absolute maximum)  

The underground section installs the gradient for a drainage.  

For Turnout 
Level (0), 25/1,000 (absolute maximum)  

The underground section installs the gradient for a drainage.  

Vertical Curve 

Radius 3,000 m (4,000 m where curve radius is less than 

800m) 

Vertical curve is required for more than 10/1,000 of gradient 

change 

Width of Formation  

Cut and cover tunnel and U-

shaped retaining wall section 
More than 2.8 m 

Shield tunnel section 
The width which can arrange the evacuation passage width of 

1 m or more.  

Depot More than 3.0 m 

Other section More than 3.15 m 

Distance between Track 

Centers 

More than 4.0m (Main Line), More than 4.0m (Station), More 

than 4.0m (Stabling track) 

Width of Structural Gauge 3.4 m (Underground), 3.8 m (others) 

Station Platform 
 

Platform Length 210 m (For 10 cars train for future)  

Platform Width 
10 m (Standard, Island platform) 

7.5 m (Standard, Separate platform) 

System 

Plan 

Train Formation 
 

*Tc: Trailer car with driver's cab 

4M4T (Tc+M+M+T+T+M+M+Tc) *M: Motor car 

*T: Trailer car 

Major Dimension 
 

Leading Car Length 20,470 mm 

Intermediate Car Length 19,500 mm 

Body Width 2,950 mm 

Passenger Capacity per Train 
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Item Technical Parameter Specification 

No. of Cars/Train-Sets 8 cars 

Seat 414 passengers 

Standard (4 pax/m
2
) 1,466 passengers 

Standing (7 pax/m
2
) + Seat 2,242 passengers 

Weight per Train (Tare) 254t 

Body Materials Aluminum Alloy 

Saloon Design 
 

Door Ways 4 doorways each side of a car 

Door Type Double sliding doors,  Pocket Type, 1,300 mm width 

Seat Type Longitudinal seat 

Special Facilities 
 

Wheel Chair Space Equipped 

Baggage Space Not equipped 

Cab Front End Door Equipped 

Traffic Performance 
 

Acceleration 0.92 m/s
2
 (3.3km/h/s) 

Deceleration 

(Service/Emergency) 

Service: 1.17 m/s
2
 (4.2km/h/s) 

Emergency:1.31 m/s
2
 (4.7km/h/s) 

Propulsion System 
 

Power Collection System 

DC 1,500 V 

Single-arm pantograph  (1 unit per motor car) 

High Voltage Bus Line 

Control System 
VVVF inverter with IGBT elements (Option: SiC) 

1 set per motor car 

Traction Motor 
High Performance Totally Enclosed Induction Motor 

Gear Ratio : 6.53 (98/15) 

Brake Control System 
Electric command electro-pneumatic regenerative brake 

Anti-Skid Device Equipped 

Bogies Bogie with Bolster 

Air Conditioning Equipment Roof top type (2 units per car) 

Auxiliary Power Supply 

Equipment 
Static Inverter (SIV) 

Passenger Information System 

Public address system via loudspeaker 

Emergency Intercom  

Visual information system via 17 inches LCD screens  

Electrification System DC 1500V feeding system 

Transmission Line System of 

Auxiliary Power for Stations 
AC 34.5kV Loop Parallel Power Distribution system 

Signaling System 

CBTC (Automatic Train Protection, Automatic Train 

Operation, Automatic Train Supervision ),Depot signaling 

(Shunting signal, Track circuit, Computer Based interlocking) 

Telecommunication System 

Multi-Service-Network, Telephone, Digital Radio, Closed-

Circuit Television, Passenger information display, Public 

Address system, Clock, Disaster Prevention System, Facility-

SCADA 

Fare Collection System Automatic Fare Correction system  
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Item Technical Parameter Specification 

Track Work 
 

Track type 

Main line: Ballastless track, Solid track with resilient sleeper 

(Main line: underground section) 

Ballast track (Embankment section and depot) 

Running Rail Japanese standard 60 kg/m rail or its equivalent 

Depot (Mindanao Avenue) 
Year 

2025 2045 

Inspection Track for Daily and 

Monthly Inspection 
3 trains 5 trains 

Inspection Track after 

Overhaul and Semi Overhaul 
1 train 1 train 

Track for Occasional Repair 1 train 1 train 

Assembling and 

Disassembling Track 
2 train 2 train 

Stabling Track 22 22 

Washing Track (rolling stock 

washing plant) 
1 1 

Washing Track (manual 

washing) 
1 2 

Wheel Re-Profiling Track 1 1 

Operation 

Plan 
No. of Passengers 

Year 

2025 2030 2035 

(thousand passengers/day) 365 669 973 

Estimated PPHPD 
Year 

2025 2030 2035 

(passenger/hour/direction) 12,556 19,569 26,582 

Source: JICA Study Team 

 

1.4.1. Depot components and facilities 

 

The depot will serve as an area for stabling, maintenance, inspection and train repair.  Aside 

from these, the depot will function mainly as a central command office which conducts the 

operation control of the main line and the integrated management of electricity, facilities for the 

crew, and the maintenance base for track, power supply system, signaling, communication 

systems, and civil and architectural facilities. 

 

Typical depot facilities and its functions are summarized in Table 9. The specific design for the 

depot will be finalized during the DED. 

 

Table 9. Facilities and Functions of Depot 

Facilities Function 

Tracks Stabling track  Stabling cars 

Daily Inspection Track Daily inspection 

Monthly inspection track Periodic inspection 

Critical/general inspection track Inspection with car disassembling 
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Facilities Function 

Departure/arrival inspection track Inspection at departure and arrival 

Car washing track Machine washing and hand washing of cars 

Lead track Shunting trains 

Test track Test run 

Stabling track for maintenance 

vehicle 

Stabling of maintenance and repair vehicle 

Building/ 

Facilities 

Central Management Building Central command office, depot command 

room, equipment room, office room, 

welfare facility 

Inspection and Repair Shed For inspection with disassembling, repair 

facilities, workshop, warehouse, electric 

room 

Monthly Inspection Shed Periodic inspection 

Daily Inspection Shed Daily inspection 

Store Shed for Maintenance Vehicle Stabling of maintenance and repair vehicle 

Power Receiving and Substation Power supply for mainline and depot 

Other Buildings  Oil warehouse, emergency power 

generation room, storehouse, cleaning 

stand, footboard 

Other 

Facilities 

Road Inside Depot  Access road to facilities and each track in 

depot 

Gate Gate at the access entrance of depot 

Fence  Fence to prevent intrusion for safety 

Green Belt, Car Park  - 

Facilities/ 

Equipment 

Inspection and Repair Facilities  Facilities for inspection and repair of cars 

Automatic Car Wash Machine Automatic washing for exterior car body 

panel 

Drainage Treatment Facilities Treatment facilities that meet the effluent 

standards of drainage from workshop and 

car washing 

Outside Lighting Facilities Lighting for stabling track, washing track 

and road inside the depot etc. 

Maintenance Vehicle Maintenance vehicle for maintenance and 

inspection of main line facilities during 

nighttime 

Source: JICA Study Team 

 

1.4.2. Station structure 

1.4.2.1. Underground Station 

 

The estimated required space and major dimensions for an underground station are shown 

below.  Final specifications will be determined in the DED phase: 

¶ Total required width for station: 27-32 meters 



Metro Manila Subway Project 25 of 227 

 

 

¶ Width of underground station: 17ς22 meters 

¶ Escalator/Staircase: 5 meters for parallel installation of escalator and staircase with wall 

structure 

¶ Sidewalk: 3 meters for wheelchairs passing at the narrowest spot 

¶ Typical width of underpass: 5-10 meters, depending on the number of passengers 

¶ Length of escalator/staircase: 13-18 meters for 5-7.5 meters gap 

¶ Platform length: 41-210 meters, defined by passenger volume and train length 

 

1.4.2.2. Elevator/ Escalator 

 

Elevators and escalators will be provided for the vertical movement of passengers from the 

stations to the exits and to reduce travel distance of passengers.  Such facilities are also effective 

means of aiding movement for elderly, disabled and mobility impaired passengers.  

 

Installation of two-way door opening elevators will be considered in stations with limited space. 

Such two-way door opening elevators are also friendly to passengers on wheelchairs as they do 

not change the direction when getting out from the elevator. Where provision of an elevator is 

not possible due to space restriction, equipment to assist passengers on wheelchairs going up 

stairs will be considered in some existing stations. 

 

1.4.2.3. Universal Design and Special Considerations 

 

The following design which enables easier access to any type of passengers such as children, 

elders, mobility impaired persons, pregnant women, blind persons, etc., will be incorporated in 

the structure design.  Specifically, the following will be considered: 

¶ Flat access for passengers on wheel chairs by providing slopes and/or elevators, 

balustrades along stairs with 2 levels for persons with different heights, etc. 

¶ Women only cars which are exclusive use for women and small children, either entire 

day or during peak hours 

¶ Cars with priority seats for elderly passengers, disabled passengers and expectant 

mothers, as well as those equipped with wheelchair spaces  

¶ Braille signage at the Ticket Vending Machine 

 

1.4.2.4. Platform Screen Door (PSD) 

 

PSD will be installed for the purpose of improving safety on the platform by preventing 

accidental contact with trains, passengers falling on tracks, etc. 

 

1.4.3. Trackwork 

 

Tracks secure a train running path and direct the movement of trains, as well absorb the 

vibration and support load of trains. Tracks will be designed to distribute the force to roadbed 

and structures at the bottom of the tracks. However, at the embankment section and in the 
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depot, where the train running speed is slow, ballast track at cheaper construction cost will be 

used.   

 

1.4.4. Power Supply Facilities 

 

For traction power supply, a 1,500V DC traction power supply system has records of application 

in middle distance congested urban lines.  Moreover, the train car is less expensive, and is thus 

recommended for the MMSP. 

 

For overhead catenary system, overhead rigid conductor rail system for the underground section 

is the most suitable for the MMSP, if high speed operation is not required in underground 

section. At the depot, a simple catenary system is considered due to its low cost advantage and 

simple appearance.  

 

1.4.5. Signaling and Telecommunications System 

 

The Communications Based Train Control (CBTC) system according to the IEEE1474 standard was 

developed aiming to increase operation efficiency and reduce installation cost. This system not 

only has standard Automatic Train Protection (ATP) function, but also has the following 

functions: 

¶ Automatic Train Supervision (ATS) 

¶ Automatic Train Operation (ATO) 

¶ Automatic Train Protection (ATP) 

 

This train control system is expected to achieve the short headway operation with moving block 

and increase the total management efficiency by applying ATS and ATO functions.  

 

Facility Supervisory Control and Data Acquisition (SCADA) system that monitors the steady-state 

situation of electronic and electric devices such as signals and telecommunication equipment, 

and alarms and switches systems if the malfunction of components will occur, will be introduced 

using the state-state-ofςthe-art equipment to providing suitable preventive maintenance. In this 

way, the incidence of railway system malfunction will be reduced as much as possible. 

 

During DED, a study will be conducted to determine the best way to obtain and make use of 

information concerning, among other things, civil and track structures like rails and weather 

conditions along the tracks, and earthquake and other disaster prevention information, with a 

view to achieving a more stable train operation. 

 

1.4.6. Ventilation and Air Conditioning System 

1.4.6.1. Station Ventilation 

 

For the ventilation of the underground station, platform, concourse, staff rooms, equipment 

rooms will all be ventilated by fresh air by forced ventilation. In addition, smoke exhaust system 

and station air conditioning system which correspond to the disaster prevention measures for 

the underground station shall be considered. Design for the ventilation system (e.g. ventilation 
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fan, air duct, etc.) shall be considered separately for the platform, concourse, staff rooms and 

equipment rooms respectively and customized for each function.  

 

1.4.6.2. Station Ventilation 

 

For the station air cooling, capacity of the chilling machine is determined with consideration of 

air conditioning area of each station. Energy efficiency and conservation measures shall be 

considered in the system design. 

 

1.4.6.3. Tunnel Ventilation System 

 

Forced ventilation system which has function of tunnel air ventilation and emergency smoke 

exhausting shall be provided for the tunnels. Longitudinal ventilation is the method that will 

facilitate the ventilation machine room at end of the stations. From one station, fresh air is 

directly supplied to the tunnel and is vacuumed and exhausted at adjacent station to outside. On 

the other hand, transverse ventilation shall be used for the ventilation machine room and 

ventilation shaft at the middle of the tunnel section between the stations.   

 

1.4.7. Drainage Pump Facilities 

 

This is the facility to pump up inflow water from outside ground level (rain water, etc.) and water 

from inside the tunnel by pre-set pump facilitated at the lowest position of each drainage 

section, and send them to the sewer. For the pump operation, drainage operation is 

automatically performed by detecting high water level by pre-set ultrasonic waves water gauge. 

Pump operation is monitored and controlled from the OCC. 

 

1.4.8. Other Facilities 

 

Other facilities of the subway are: 

¶ Automatic Fare Control systems consisting of Ticket Vending Machines, Automatic 

Gates, Automatic Fare Adjustment Machines, Data Collecting Machines and office 

booking machines. 

¶ Signage and various types of Information Displays to help passengers obtain necessary 

information. 

¶ Restrooms/ toilets 

¶ Emergency exits in all stations 

 

 

1.5. PROCESS / TECHNOLOGY 

1.5.1. General Layout 

 

The general layout of the proposed depot and stations (Ver26) is presented in the succeeding 

maps as Figure 8. Description of the legend is provided as follows: 
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¶ Proposed structure ς represented as red lines; location of underground stations, tunnels 

and other underground facilities. 

¶ Construction yard ς represented as green rectangular box; the area to be used for 

batching, stockpiling and other construction works.  It will be a moving construction 

yard, part of which will be used as a temporary road during construction. Lanes will be 

switched depending on the phase of construction, as further illustrated in Appendix D. 

¶ Shield machine base ςrepresented as blue box with broken lines; assembly area for 

tunnel boring machine (TBM), staging of TBM utilities  

¶ Station entrance/exit ς represented as green box with 24 m x 15 m dimension 

¶ Ventilation system ς represented as small green box with 8 m x 10 m dimension beside 

the station entrance/ exit 
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1.5.2. General Description of Pollution Control Devices and Waste Management System 

 

Wastewater Management 

 

During the construction phase, the contractors shall be required to submit a wastewater 

management plan as requirement for contract bidding and prior to construction works to ensure 

that proper wastewater management will be considered. The contractors shall provide 

temporary sanitation facilities such as portable toilets for the construction workers.  During the 

operation phase, stations and the depot facilities shall install sufficient wastewater treatment 

systems. 

 

Solid Waste Management  

 

During the pre-construction and construction phases, the contractor shall be required to prepare 

and strictly implement a proper construction solid waste management plan including waste due 

to demolition works. The contractors shall provide garbage bins and implement segregation of 

wastes. A supervision consultant shall monitor waste management and disposal. The supervision 

consultant and contractor should review and evaluate the effectivity of the solid waste 

management plan regularly to ensure compliance. 

 

During the operation phase, administrators of station and other facilities shall prepare and 

strictly implement a proper solid waste management plan 
 

Spoils/Surplus Soil Management  

 

At this stage, potential uses of surplus soil near the MMSP location were identified, such as earth 

filling works at the depot and stations, backfilling of quarry sites in Rizal Province, reclamation 

projects and elevation of low-lying areas in Regions III and IV, and other infrastructure projects 

of DPWH, DOTr and LGUs within Metro Manila. The following government agencies were also 

identified as relevant organizations that are potential recipients of surplus soil for their 

respective projects: Philippine Reclamation Authority (PRA), Mines and Geosciences Bureau, 

Provincial Disaster Risk Reduction Management Council (PDRRMC) of Regions III and IV, DPWH 

and LGUs within the MMSP alignment. 

 

During the detailed engineering design phase, the detailed design consultant shall prepare a plan 

for the proper reuse of excavated soil. The supervision consultant shall actively coordinate with 

abovementioned organizations and other agencies which may be identified during DED stage. 

 

1.6. PROJECT SIZE 

 

The estimated surface area for the depot, station facilities, construction yard and shield machine 

base is shown in the table below. It should be noted that there are some duplications in the 

reported areas for the stations, construction yard and shield machine base due to overlapping of 

these areas, like in Quirino Highway, Anonas, Katipunan, Ortigas South, Kalayaan and BGC 

Stations.  
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Table 10. Estimated Project Area 

Depot /Station 

Depot 

/Station 

 Area (m2) 

Station Facility 

(Entrance/Exit) 

(m2) 

Construction 

Yard Area 

(m2) 

Shield 

Machine 

Base Area 

(m2) 

Valenzuela Depot 317,300.00 - - - 

Quirino Highway 9,245.43 2,400.00 16,924.66 3,305.02 

Tandang Sora 5,119.23 1,600.00 4,452.69 3,568.67 

North Avenue 8,137.63 1,960.00 7,392.33 3,621.95 

Quezon Avenue 4,103.27 1,600.00 10,396.20 3,508.96 

East Avenue 14,478.1 1,600.00 10,075.21 2,954.34 

Anonas 5,119.04 1,240.00 8,122.60 3,984.65 

Katipunan 5,119.01 1,960.00 12,764.27 - 

Ortigas North 5,119.03 1,240.00 5,436.64 3,640.83 

Ortigas South 5,119.06 1,600.00 4,511.24 3,466.08 

Kalayaan Avenue 4,622.55 1,240.00 12,439.89 3,474.20 

Bonifacio Global City 8,137.46 3,040.00 19,954.33 - 

Cayetano Blvd. 8,155.18 1,600.00 6,499.15 3,784.85 

FTI 12,027.4 1,960.00  10,403.11 3,656.18 

Source: JICA Study Team 

 

The ǇǊƻǇƻǎŜŘ ǎƘƛŜƭŘ ōŀǎŜ ǿŜǊŜ ƭŀōŜƭŜŘ άƛƴ ŎŀǎŜ ƴŜŜŘŜŘέ ƛƴ CƛƎǳǊŜ у ōŜŎŀǳǎŜ ǘƘŜ necessity for 

acquisition of the proposed shield machine bases will be determined during the DED phase when 

the excavation plan will be finalized. 

 

 

1.7. DESCRIPTION OF THE PROJECT PHASES 

 

This section describes the various activities to be undertaken during the Pre-Construction, 

Construction, Operational and Abandonment Phases of the Subway Project.  

 

1.7.1. Pre-Construction Phase 

 

During this phase, acquisition of ROW at the proposed depot, stations and subterranean land 

covered by 50 meter distance from the surface to the proposed structures will be conducted.  

 

Site preparation activities include clearing of existing vegetation, and removal and demolition of 

existing structures on the proposed depot and stations. 
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1.7.2. Construction Phase 

1.7.2.1. Construction Methodology 

 

Construction at Stations 

 

For the construction of stations, large-scale construction machines are set up on the ground for 

construction of the Reinforced Concrete (RC) diaphragm wall, installation of road decking, 

excavation, and construction of the structure frame.  In order to prevent blockage of traffic flow, 

the following countermeasures are considered: 

¶ A temporary road is prepared to ensure the space for a construction yard by acquiring 

private land along the road, as much as possible. In that way, the present number of 

lanes is ensured and traffic congestion is controlled.  

¶ There must be a shield machine base around a station for the construction of the 

shielded tunnel. This shield machine base shall be placed in acquired private land instead 

of placing on a road. 

¶ As to land that is difficult to acquire for a temporary road because of tall buildings in 

private land, lane closures have to be conducted to ensure work space. 

 

Cut and cover method will be used to build box tunnel at the station section.  Based on the 

common conditions of the 13 stations, the use of diaphragm wall as retaining wall is 

recommended.  Construction of the diaphragm wall involves excavating the ground with 

bentonite slurry or polymer slurry which is effective for ground stabilization. Rebar cages are 

placed at the excavated holes then concrete is poured to form the diaphragm wall. 

 

Top-down method of excavation will be applied. In this method, base slabs of the structure are 

constructed from top down in parallel with excavation. The structure works as a strut supporting 

retaining walls. 

 

Tunnel Construction 

 

As discussed in Sec. 1.3.2, the shielded tunneling method is selected as the construction method 

for the sections in between stations.  However, if NATM is comprehensively judged as the more 

favorable method through the detailed geological survey in the DED phase, the construction 

method shall be changed. 

 

Images of the shielded tunneling method and NATM are shown below. 
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{ƻǳǊŎŜΥ .ǊƻŎƘǳǊŜ ƻŦ Cǳƪǳƻƪŀ /ƛǘȅ 

Figure 9. Non Cut and Cover Construction Method (Shield tunneling and NATM) 

 

The specific shielded tunneling method to be used is the tunnel boring machine (TBM), which 

consists of a shield (a large metal cylinder) and trailing support mechanisms. A rotating cutting 

wheel is located at the front end of the shield. Behind the cutting wheel is a chamber where the 

excavated soil is either mixed with slurry or left as-is (earth pressure balance or EPB shield).  

Which type of TBM is suitable for MMSP will depend on the results of the detailed soil survey to 

be conducted during DED stage.   

 

Systems are also present for removal of the soil (or the soil mixed with slurry).Behind the 

chamber there is a set of hydraulic jacks supported by the finished part of the tunnel which are 

used to push the TBM forward. Once a certain distance has been excavated (roughly 1.5ς2 

meters), a new tunnel ring is built using the erector. The erector is a rotating system which picks 

up precast concrete segments and places them in the desired position. 

 

Entry point for the TBM will be at the cut and cover sections of the stations.  From this point, the 

shielded tunneling machine will excavate underground to form a tunnel.  Excavated soil will exit 

at the cut and cover section where it entered. Behind the shield, inside the finished part of the 

tunnel, systems for excavated soil removal, slurry pipelines if applicable, control rooms, rails for 

transport of the precast segments, etc., can be found. 

 

Tunnel construction requires a large space for a shielded tunneling machine, for instance 

material stock such as segments, various equipment and tanks, disposal soil pits, machinery 

(back hoe, trucks) space and the slurry plant.  The shield machine base shall have an area of 

about 3,500m2 for two TBMs per site. 

 

A shield excavation plan is shown in Figure 10.  Detailed plan on how many TBMs will operate 

simultaneously will depend on the factors such as construction cost and target time of 

completion of construction.  This will be established during the DED phase.  Some of the issues 

that still need to be considered during detailed design are the plan for shortening construction 

period, cost reduction and possible application of NATM alternative. 

Excavate the ground transversally using an 

excavation machine, construct a tunnel 

while retaining earth pressure by falsework. 

NATM  Shield Excavate the ground using a shield machine, 

and construct a tunnel by assembling 

concrete or steel blocks in a circular shape. 

https://en.wikipedia.org/wiki/Slurry
https://en.wikipedia.org/wiki/Precast_concrete
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{ƻǳǊŎŜΥ WL/! {ǘǳŘȅ ¢ŜŀƳ 

Figure 10. Typical TBM Operation Scheme Shielded Tunnel Excavation Planning 

 

Depot Construction 

 

Depot for the project line is to be located at a higher position than the current ground by 

embankment. Though a closer study will be made regarding the embankment structure in the 

Detailed Design stage, it is necessary to prepare any retaining structures around the 

embankment in order to ensure a large depot as possible within the limited site.  

 

Though a closer study will be made regarding the embankment structure in the DED stage, the 

reinforced retaining wall (RRR) is initially selected as the most appropriate type of retaining 

structure for the depot embankment.  This is in view of cost and workability, the height of 

retaining structures and conditions of the foundation ground.   
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Reinforced retaining wall is the wall with reinforced materials (steel plates, cloth, plastics, etc.) in 

backfill, and its wall is constructed to stand at right or almost right angle to the ground.  It is 

applicable to height of less than 10 m, low cost, and has high structural capacity. 

 

During depot construction, most of the construction period would be covered by embankment 

works for vast area.  Retaining-wall works would be conducted at the time between 

embankment works. 

 

1.7.2.2. Source of Power Supply 

 

Power or electricity will be sourced either by tapping at the nearest electricity source or through 

a generator set. Contractors will be required to submit an environmental and safety 

management plan for the use of generator sets. 

 

1.7.2.3. Water for Construction 

 

Water supply for the construction of the project will be coordinated with the water utility 

service provider.  Water tankers will be provided by the contractor.  

 

1.7.3. Operational Phase 

1.7.3.1. Subway Operation Plan 

 

Basic concepts of the train operation plan were correspondingly decided referring to the current 

cases with ƻǘƘŜǊ ŎƻǳƴǘǊƛŜǎΩ ǎǳōǿŀȅǎ ŀƴŘ ŎƻƳƳǳǘŜǊ ǘǊŀƛƴǎΦ 

 

1) Train Operation Service hours 

Train service is provided for 18 hours per day (4:30 a.m. to 10:30 p.m.). After finishing service, a 

concentrated track/facilities maintenance period will be held. 

 

2) Concentrated Rate of Passengers during Peak Hours 

Demands from commuters and students is expected in the morning and evening on the planned 

MMSP route. It is assumed that the peak hour of the passenger concentration is from 6 to 8 

a.m., and it is expected that there will be 12.5% more passengers than during normal hours. 

 

3) Allowable congestion rate 

The acceptable congestion rate based on ά7 passengers/m2έ or Added Weight 3 (crush loaded 

weight) train capacity concept is 100% or less. 

 

4) Train type 

Two train types will operate; express and local trains. 

 

Local trains will stop at all 13 stations with a total travel time of 42 min 20 sec from Quirino 

Highway to FTI.  Express trains will only stop on 7 stations, namely, Quirino Highway, North Ave., 

Quezon Ave., East Ave., Anonas, Ortigas North, BGC and FTI, making its travel time lesser at 31 

min 5 sec from Quirino Highway to FTI. 
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1.7.3.2. Daily Train Operation 

 

Number of operated trains during peak hour is decided for meeting the passenger demand, 

while number of operated trains during off peak hour is decided for considering the passenger 

convenience though it may be slightly larger than the passenger demand. Most railway 

operators set the number of operated trains during off peak as 50-60% of that during peak hour. 

Referring to this concept, number of operated trains for MMSP during off peak hour is 

considered. The table below shows an estimated daily number of operated trains in 2025 and 

2030. 

 

Table 11.Estimated Daily Number of Operated Trains 

¢ƛƳŜ IƻǳǊƭȅ ǊŀǘŜ 

нлнр нлол 

bƻΦ ƻŦ ƻǇŜǊŀǘŜŘ ǘǊŀƛƴǎ bƻΦ ƻŦ ƻǇŜǊŀǘŜŘ ǘǊŀƛƴǎ 

9ȄǇǊŜǎǎ [ƻŎŀƭ 9ȄǇǊŜǎǎ [ƻŎŀƭ 

пΥол-пΥрф лΦф҈ 
 

м 
 

м 

рΥлл-рΥрф рΦо҈ н о н п 

tŜŀƪ ƘƻǳǊΥсΥлл-сΥрф мнΦр҈ о с п у 

tŜŀƪ ƘƻǳǊΥтΥлл-тΥрф млΦу҈ о с п у 

уΥлл-уΥрф тΦн҈ н п о с 

фΥлл-фΥрф пΦп҈ м о н п 

млΥлл-млΥрф пΦн҈ н о н п 

ммΥлл-ммΥрф оΦл҈ м о н п 

мнΥлл-мнΥрф нΦу҈ н о н п 

моΥлл-моΥрф пΦм҈ м о н п 

мпΥлл-мпΥрф оΦс҈ н о н п 

мрΥлл-мрΥрф пΦн҈ м о н п 

мсΥлл-мсΥрф рΦр҈ н о н п 

tŜŀƪ ƘƻǳǊΥмтΥлл-мтΥрф млΦс҈ о с п у 

муΥлл-муΥрф сΦр҈ н п о с 

мфΥлл-мфΥрф рΦу҈ н о н п 

нлΥлл-нлΥрф пΦо҈ м о н п 

нмΥлл-нмΥрф нΦн҈ м н м н 

ннΥлл-ннΥол лΦф҈ 
 

м 
 

м 

ǎǳƳ ом со пм уп 

ǘƻǘŀƭ 
 

фп 
 

мнр 

Source: JICA Study Team 

 

1.7.3.3. Train Travel Time 

 

Train travel time of express trains and local trains is calculated through a computer assisted 

simulation. The rolling stock specifications and the alignment data which are decided in this 
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study are used for this simulation. Travel time is defined based on calculated time adding some 

recovery time. The results are shown in the table below. 

 

Table 12. Train travel time (2025) 

 Section 
No. of stopped 

stations 
Train travel time Scheduled speed 

Express 

train 
Quirino Highway- FTI 7 31 m 5 sec 48.5 km/h 

Local train 
Quirino Highway - 

FTI 
13 

42 m 20 sec 

(without passing; 

39 min 20 sec) 

35.6 km/h 

Source: JICA Study Team 

 

1.7.3.4. Source of Power Supply 

 

To ensure high reliability of power supply during the operation, adequate redundancies in the 

transmission and distribution will be incorporated in the detailed design stage.  

 

1.7.3.5. Water Supply and Demand 

 

Water supply during operational phase will be sourced from the local water utility provider.  

Water usage during operations shall be limited to domestic use only, i.e., for usage in, and 

maintenance of comfort rooms and cleaning of other facilities.   

 

1.7.4. Abandonment Phase 

 

The subway is estimated to operate for about 50 years, semi-permanently.  During 

abandonment, there will be no major changes that will be done on the structures and land.  

Decommissioning/ demobilization activities after construction and an abandonment framework 

are described in Section 7.  A Detailed Abandonment Plan will be submitted ninety (90) days 

prior to abandonment phase. 

 

1.8. MANPOWER REQUIREMENTS 

 

During the pre-construction and construction phases of the Project, there will be approximately 

5,000 laborers ς both skilled and non-skilled. The actual number of laborers significantly changes 

depending on the construction period and number of construction machines such as shielding 

machine. During the operation phase, it is estimated that the subway operation will provide 

employment to more or less 1,400 employees for the manning of the stations, operations and 

maintenance of the subway and trains at the depot. The number of manpower requirement will 

be finalized in the detailed design stage. 
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Table 13.  Manpower Requirements for MMSP 
Phase Manpower Requirement Nature of job 

Pre-construction 5,000 laborers ς both 

skilled and non-skilled 

Foreman, construction workers, 

operation of machines and equipment Construction 

Operation ~ 1,400 Manning of the stations, operations and 

maintenance of the subway and trains at 

the depot. 

 

A percentage of the technical personnel will be provided by Japanese consultants, since 

Japanese technology will most likely be employed for the subway project. Most of the technical 

personnel will be hired by the Japanese consulting company, while for the construction works, 

manpower will be hired through the local construction company. 

 

DOTr is committed to provide equal opportunities for employment of everyone, in compliance 

with the Labor Codes of the Philippines, Republic Act No. 10911 known as the Anti-Age 

Discrimination in Employment Act, and RA 7277 known as the Magna Carta for Disabled Person. 

The MMSP will provide equal opportunities for employment of men and women, on the basis of 

their abilities, knowledge, skills and qualifications rather than on age or disability.  Manpower 

will be sourced as much as possible from Metro Manila, while priority will be given to hiring 

employees from the areas where the MMSP alignment will be located.    The policy on hiring will 

be stipulated in the TORs and contracts with the local contractors to ensure compliance. 

 

 

1.9. PROJECT COST 

Indicative Project Cost: PhP218,307 Million (Feasibility Study Stage) 
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2. BASELINE ENVIRONMENTAL CONDITIONS, IMPACT ASSESSMENT AND 

MITIGATION 

 

This chapter discusses the state of the existing environment before the onset of the proposed 

project.  The baseline data presented in this section are based on primary and secondary data 

collection.  Primary data were obtained through field surveys, consultation meeting and 

interviews with key stakeholders, and sampling and analyses of environmental parameters.  

Secondary data were collected from the Comprehensive Land Use Plan (CLUP) of the affected 

LGUs and from relevant government authorities such as the DENR and DOST.  Specific 

information sources are referenced accordingly. 

 

2.1. THE LAND 

 

2.1.1. Baseline Environmental Conditions 

2.1.1.1. Land Use and Classification 

 

Land Use Compatibility 

 

The proposed subway will traverse an existing urban area, which are currently used and 

classified as mostly commercial and urban zones.  Estimated project area coverage at each 

station is indicated in Table 10.  Detailed discussion of current land uses along the project area 

for each LGU is discussed in the following sections. The number of affected structures reported 

in the succeeding discussions is based on the structure tagging conducted under the 

Resettlement Action Plan (RAP) Study and basic design layout version 26, shown in Figure 8. 

 

Depot Site in Valenzuela City 

 

The proposed depot site in Brgy. Ugong, Valenzuela City is a 31.7-hectare lot with mixed use of 

residential, commercial and industrial sites.  There are 267 residential structures, 50 commercial 

establishments, 28 industrial structures and a religious institution structure that will be affected.   

 

Industrial and commercial establishments that area located within the depot include industrial 

gas facility, sand and construction suppliers, warehouses, heavy equipment dealer, and car 

service center, vulcanizing shops, junk shop, gasoline station, a slaughterhouse, mini mart/store 

and cafeterias.  A report and events place facility with an area of approximately 15 hectares is 

also located at the south east portion the proposed depot, bounded by the Tullahan River. 

 

As shown in Figure 11, the area of the proposed depot is classified as General Industrial and 

Commercial Zones.  General Industrial Zone is defined as a mixed used area intended for 

industrial developments.  The area shall be characterized by low rise buildings or structures for 

low intensity manufacturing activities.  Secondary use as medium density residential 

development is also permitted.  Commercial zone on the other hand is defined as intended for 

quasi-trade, business activities and service industries that complements activities of a central 
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business district.  This area is characterized mainly by medium rise buildings or structures for 

medium to high intensity commercial activities. 

 

 
Figure 11.Land Use Plan of Valenzuela City: Depot site 

 

 

Quezon City 

 

Figure 12 presents the 2013 Zoning Map of Quezon City.   

 

Quirino Highway Station 

 

The Quirino Highway Station going to Tandang Sora Avenue Station will be passing underground 

following Mindanao Avenue path. Directly affected structures along this station include thirty 

(30) residential structures, covered courts, a tricycle terminal, ten (10) commercial buildings and 

Pacific Global Medical Center, a private hospital. Pacific Global Medical Center is categorized as a 

Level 2 hospital with 100- bed-capacity.  

 

A shallow creek will be intersected by the proposed construction yard in Quirino Highway 

station. 

 

 

Depot 
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Quezon CityΩǎ /[¦t ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ǘƘŜ ŀǊŜŀ ŀǊƻǳƴŘ Quirino Highway Station shall be classified as 

a Medium Density and High Density Residential Zone while the immediate vicinity along Quirino 

Highway is considered as a Major Commercial Zone.  The future existence of a subway station in 

this area will complement the lack of primary roads for direct access to residential and 

commercial communities thereat.   

 

 
Figure 12. Land Use Map: Quezon City 

 

 

MMSP 

Alignmen

t 
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Tandang Sora Station 

 

The proposed construction yard and shield machine base in Tandang Sora Station will affect 6 

residential structures and 17 commercial establishments. Affected structures include a 

restaurant, construction and hardware shop, commercial buildings, and gasoline station.    St. 

James College of Quezon City, an academic institution, is adjacent to the proposed location of 

the entrance/exit to Tandang Sora Station.   

 

The area around Tandang Sora Station is classified as Medium Density Residential Zone as well.  

The section along the Tandang Sora Avenue is classified as a Major Commercial Zone.  The future 

existence of a subway station in this area will facilitate direct access to nearby residential and 

commercial communities.   

 

The shallow San Juan River and another creek derived from the San Juan River fork is intersected 

as the alignment passes underground through Mindanao Avenue, between Tandang Sora Station 

and North Avenue Station.   The subway from Tandang Sora Station to North Avenue Station will 

traverse Mindanao Avenue. 

 

North Avenue Station 

 

The proposed shield machine base at the North Avenue Station will affect portions of Trinoma 

aŀƭƭΩǎ ƻǇŜƴ ǇŀǊƪƛƴƎ ǎǇace along Mindanao Avenue and a portion of the ground below the 

elevated rail tracks leading to the MRT 3 depot located underground of Trinoma Mall. The 

ŎƻƴǎǘǊǳŎǘƛƻƴ ȅŀǊŘ ŜȄǘŜƴŘǎ ŦǊƻƳ ŀ ǇƻǊǘƛƻƴ ƻŦ ¢ǊƛƴƻƳŀ aŀƭƭΩǎ ƻǇŜƴ ǇŀǊƪƛƴƎ ǎǇŀŎŜ ǘƻ about       

1,920 m2 strip of the golf course at Veterans Memorial Medical Center.  The area of a fast food 

restaurant will be the location of one of the proposed entrance/exit of North Ave. station. 

 

¢ƘŜ bƻǊǘƘ !ǾŜƴǳŜ {ǘŀǘƛƻƴ ƛǎ ǿƛǘƘƛƴ vǳŜȊƻƴ /ƛǘȅΩǎ bƻǊǘƘ ¢ǊƛŀƴƎƭŜ .ǳǎƛƴŜǎǎ 5ƛǎǘrict.  The mixed-

use development that is intended for this area started with the establishment of the MRT Line 3 

Project depot and station.  ¢ƘŜ aa{tΩǎ ǇǊƻǇƻǎŜŘ bƻǊǘƘ !ǾŜƴǳŜ ǎǘŀǘƛƻƴ ǿƛƭƭ ōŜ connected to the 

planned central station that will connect MRT 3, MRT 7, LRT 1, and the North Integrated 

Transport Terminal (ITS) for bus and jeepneys. Therefore, the existing and planned land use in 

this area is compatible with the projected development along North Avenue Station. 

 

Quezon Avenue Station 

 

The subway will pass through the Epifanio delos Santos Avenue (EDSA) from Trinoma ς 

Mindanao Avenue section up to EDSA ς MRT 3 Quezon Avenue station.  The proposed 

construction yard, entrances and other structures at the Quezon Avenue Station, located along 

EDSA, near Quezon Avenue will affect a portion of three (3) high-rise corporate and residential 

condominiums and a parcel of vacant lot formerly occupied by Manila Seedling Bank. 

 

vǳŜȊƻƴ /ƛǘȅΩǎ /[¦t ŎƭŀǎǎƛŦƛŜǎ ǘƘŜ ŀǊŜŀ ŀǊƻǳƴŘ vǳŜȊƻƴ !ǾŜƴǳŜ {ǘŀǘƛƻƴ ŀǎ aŀƧƻǊ /ƻƳƳŜǊŎƛŀƭ ½one 

along the EDSA side and Minor Commercial Zone at the other side of the road.  With inclusion of 



Metro Manila Subway Project 43 of 227 

 

 

a planned connection between MRT 3 and MMSP stations in Quezon Avenue, the intensification 

of commercialization around this area is anticipated.   

 

East Avenue Station 

 

The underground alignment will pass mostly on settlement and commercial areas from Quezon 

Avenue station up to East Avenue Station.  East Avenue Station, located near East Avenue corner 

V. Luna Avenue, will directly affect eighteen (18)commercial establishments, four (4) residential 

structures and portion of the AFP Medical Center parallel to V. Luna Avenue.  Most of these 

sections are part of green space/park inside the AFP Medical Center.  The shield machine base, 

in case needed, is proposed to be located at the entrance to the AFP Medical Center along V. 

Luna Avenue.  

 

The location of the proposed East Avenue Station is currently classified as Institutional Zone, 

particularly where VMMC is located, while the rest of the surrounding vicinity is classified as 

Medium Density Residential Zone.  In the Medium Residential Zone, support commercial 

establishments shall be allowed.  The existence of East Avenue Station in close proximity with 

the existing and planned Medium Density Residential land use form is compatible with the 

proposed station location, in anticipation of a more intensified spread of neighborhood 

commercial establishments around the station.   

 

Anonas Station 

 

Six commercial establishments and forty six (46) residential structures comprise the project 

affected areas in Anonas Station.  World Citi Medical Center and the existing LRT 2 Anonas 

Station are located near the proposed station in Anonas.  A small creek can also be found along 

Anonas Avenue, before reaching Aurora Boulevard, which will be intersected by the alignment. 

 

The area along the Anonas Station is classified as Medium Density Residential Sub-Zone.  The 

close proximity of the proposed Anonas Station to the residential zone, and the provision of 

better accessibility and connectivity of residents to LRT 2is desirable.   

 

Katipunan Station 

 

The proposed Katipunan station will directly affect nine (9) residential structures and sixteen 

(16) commercial establishments.  The commercial establishments include restaurants, gasoline 

station, warehouse, and commercial bank. The area around Katipunan Station area is classified 

as Minor Commercial Zone and Medium Density Residential Zone.  Presence of subway will 

provide better accessibility and connectivity to this part of Quezon City. 
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Pasig City  

 

Figure 13 shows the Comprehensive Land Use Plan of Pasig City. 

 

 
Figure 13.  Land Use Map: Pasig City 

 

Ortigas North and Ortigas South Stations 

 

The section between Ortigas North Station and Ortigas South Station is a central business 

district.  Mid to high-rise buildings are situated along Meralco Avenue. These buildings include 

shopping malls, government offices, hotels, commercial and business establishments. 

 

 

MMSP 

Alignmen

t 
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In particular, 6 commercial establishments will be affected along Ortigas North Station, while 7 

commercial establishments will be directly affected at the Ortigas South construction yard.  The 

proposed shield machine base is currently occupied by medium-rise buildings which are used as 

offices for both private companies and government agencies. 

 

The stretch between Ortigas South Station and Pasig River is mainly occupied by dense low-rise 

houses.  The alignment passes under Pasig River, which is also the boundary between Pasig and 

Makati City. 

 

Under the Comprehensive Land Use Plan of Pasig City (2015-2023), the area of the North Ortigas 

and South Ortigas Stations are classified as Commercial and Mixed Used Development Zones.  

After Shaw Blvd., covering the area of Brgy. Kapitolyo, where the subway tunnel alignment will 

pass, land use classification aboveground is Residential. 

 

Makati City  

 

The route passing through Makati City will compose entirely of underground structure.  Above 

the MMSP route is primarily occupied by dense low-rise houses.  The land use classification of 

the area above the proposed subway alignment, as shown in Figure 14, is classified as 

Institutional and High Density Residential/Mixed Use. 

 

 
Figure 14. Land Use Map: Makati City 

 

 

MMSP 

Alignment 

is 

undergroun
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Taguig City  

 

Figure 15 presents the Zoning Map of Taguig City. 

 

 
Figure 15. Land Use Map: Taguig City 
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Kalayaan Avenue and BGC Stations 

 

The segment between Kalayaan Avenue Station and Bonifacio Global City (BGC) Station is a 

developing business district.   The proposed Kalayaan Avenue Station is located inside BGC, 

along 11th Avenue.  The tentative locations of construction yard and shield machine base are 

occupied by green space/park, empty lots, commercial buildings, a fast food restaurant and a 

parking space. One of the proposed entrances along Kalayaan Avenue will be affecting about 360 

m2 of the entrance to a residential village.  

 

The proposed station construction yard in BGC Station is along McKinley Parkway, between 

Market Market, a commercial shopping area and Serendra, a high end condominium complex. 

The section between Bonifacio Global City Station and Cayetano Boulevard Station goes partly 

under C-5 road and partly under residential area with low-rise and crowded houses.   

 

Based on the Taguig CLUP approved by the Taguig Sangguniang Bayan on May 19, 2003, 

Kalayaan Ave. (at 11th St., BGC) and BGC stations located inside the Bonifacio Global City are 

classified as Urban Core Areas.  Station areas in Kalayaan Avenue and BGC Stations are both 

considered as developing CBDs.   

 

Cayetano Blvd. and FTI Stations 

 

The proposed shield machine base in Cayetano Boulevard station is an open parking area of a 

commercial establishment and is a BCDA property, while the station will be located underground 

of C-5 road. One of the three proposed entrances to the station is classified as a socialized 

housing area, under BCDA property. The other two entrances are currently used as commercial 

area and residential area.  The immediate vicinity of the project area is composed of some 

commercial establishments and residential houses along C-5. 

 

The proposed MMSP FTI Station will run in parallel with the existing Philippine National Railways 

(PNR) Station in FTI, but the subway station will be underground.  The construction yard and 

shield base for FTI Station will affect commercial establishment such as Caltex Station, green 

spaces, which used to be a seedling nursery, at the entrance to the FTI, and portion of the 

entrance to Bagong Lipunan Condominium (Tenement) at the side of the East Service Road. 

 

The area of Cayetano Blvd. station is along the C5 road and near Pamayanang Diego Silang, 

which is a Socialized Housing Area.  The area covered by the FTI station is classified as Urban 

Core Zone and Light Industrial Zone. 

 

Urban Core Areas are intended for compact and planned unit developments that provide for the 

convenient proximity between workplace, home and amenities. Publicly accessible and 

functional open spaces among individual developments shall be required in these areas.  Light 

Industrial Areas (LIA), including portions of FTI, is planned for light industrial establishments and 

information technology-based facilities.   
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The LGU of Taguig has identified 13 Local Growth Centers, which includes the C5 corner 

Cayetano Blvd. area.  The Local Growth Centers are identified to ensure the easy access of 

community services for residents throughout Taguig. In order to cater to the requirements of the 

immediate community, small retailing and service facilities are being encouraged in these areas. 

The entire C5 road is also designated as controlled growth corridor in Taguig City. 

 

Given these existing and planned land classifications in Taguig City where the stations will be 

located, the proximity of residential area, planned urban development, such as Arca South in FTI 

Station, and light industrial zones will all benefit from having subway stations within its vicinity. 

 

Parañaque City  

 

About 300meters of the subway lead track extends through Parañaque City, starting at the 

Cucumber Road intersection southward, along East Service Road.  Proposed two entrances 

located along West Service Road will be affecting residential use area and a cigarette factory lot.   

 

As raised during the public scoping, there is a 117-kilometer gas pipeline from Batangas to 

Manila, run by the First Philippine Industrial Corporation (FPIC).  The pipeline extends into West 

Service Road, which may be affected by the construction of tunnel walkway connecting the 

station entrance to the FTI Station. 

 

The area along the East Service Road of Brgy. San Martin de Porres is classified as Low Intensity 

Commercial Zone characterized by commercial and trade activities on a neighborhood scale 

including retail outlets, professional offices, personal and home service shops and eateries on 

small scale.  United Hills Subdivision, where its frontage will possibly be affected by the subway 

project, is classified as a Low Density Residential Zone, characterized mainly by single family, 

single detached dwellings with the usual community ancillary uses on the neighborhood scale 

and relatively exclusive subdivisions as well as compatible support and institutional facilities. 

 

An overview of the compatibility of MMSP vis-à-vis the actual land use and the approved 

comprehensive land use plan/ zoning classification by the respective LGUs is shown in Table 14.  

Categories of compatibility scale given below were used to determine the compatibility of 

MMSP with the existing and planned land uses by the LGUs: 

¶ Compatible 

¶ Questionable (Compatible only if impacts are properly mitigated) 

¶ Incompatible 

 

Where MMSP and the current and planned land use are mutually beneficial and complement 

ŜŀŎƘ ƻǘƘŜǊΣ ǘƘŜȅ ƘŀǾŜ ōŜŜƴ ŎƭŀǎǎƛŦƛŜŘ άŎƻƳǇŀǘƛōƭŜέΦ ²ƘŜǊŜ ƴŜƛǘƘŜǊ ƻŦ ǘƘŜ ǘǿƻ ƭŀƴŘ ǳǎŜǎ ƛǎ ƛƴ ŀ 

beneficial relationship, it has been classified as άƛƴŎƻƳǇŀǘƛōƭŜέΦ  Lƴ ƛƴǎǘŀƴŎŜǎ ǿƘŜǊŜ ƻƴƭȅ ƻƴŜ 

form of land use benefits from its proximity with another land use, the interrelationship has 

ōŜŜƴ ŎƻƴǎƛŘŜǊŜŘ άǉǳŜǎǘƛƻƴŀōƭŜέΣ ǎƛƴŎŜ ƛǘ ƛǎ ƻƴƭȅ ŀ ƻƴŜπǿŀȅ ōŜƴŜŦƛŎƛŀƭ ǊŜƭŀǘƛƻƴǎƘƛǇΦ 
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Table 14.Land Use Compatibility Matrix 
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Valenzuela Depot 
 ᴂ  ᴂ   ᴂ      

 ᴂ  ᴂ        

Quirino Highway 
  ᴂ   ᴂ  ᴂ     

   ᴂ  ᴂ      

Tandang Sora 
  ᴂ   ᴂ  ᴂ     

  ᴂ   ᴂ  ᴂ     

North Avenue 
  ᴂ     ᴂ    

  ᴂ     ᴂ    

Quezon Avenue 
  ᴂ        

  ᴂ        

East Avenue 
  ᴂ    ᴂ  ᴂ    

  ᴂ    ᴂ  ᴂ    

Anonas 
  ᴂ    ᴂ     

  ᴂ    ᴂ     

Katipunan 
  ᴂ    ᴂ     

  ᴂ    ᴂ     

Ortigas North 
  ᴂ        

  ᴂ      ᴂ   

Ortigas South 
  ᴂ      ᴂ   

  ᴂ      ᴂ   

Kalayaan Avenue 
        ᴂ  

        ᴂ  

BGC 
        ᴂ  

        ᴂ  

Cayetano Blvd. 
         ᴂ

         ᴂ

FTI 
 ᴂ  ᴂ       ᴂ  

 ᴂ        ᴂ  

Legend:   

 ᴂ Compatible 

? Questionable (Compatible only if impacts are properly mitigated) 

x Incompatible 
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Overall, the proposed railway project is compatible with local government plans on land use 

development.  Current land uses that will be traversed by the subway and its stations are 

commercial and urban areas, CBDs and residential houses.  Hence, the presence of a subway in 

close proximity to their primary users is desirable.    

 

Compatibility with Classification as an Environmentally Critical Area 

 

Project areas falling under any of the twelve (12) main categories of Environmentally Critical 

Areas (ECAs) as declared in Proclamation No. 2146, series of 1981 and the Revised Guidelines for 

Coverage Screening and Standardized Requirements under the Philippine EIS System ς EMB 

Memorandum Circular 005 were identified.  Table 15 presents the summary of the identification 

of ECAs. 

 

Table 15. Checklist of ECAs for MMSP 

ECA Categories MMSP Project Area 

1. Areas declared by law as national parks, 

watershed reserves, wildlife preserves and 

sanctuaries 

x 

2. Areas set aside as aesthetic, potential 

tourist spots 

x 

3. Areas which constitute the habitat for any 

endangered or threatened species of 

indigenous Philippine Wildlife (flora and 

fauna) 

x 

4. Areas of unique historic, archaeological, 

geological or scientific interests 

x 

5. Areas which are traditionally occupied by 

cultural communities or tribes 

x 

6. Areas frequently visited or hard-hit by 

natural calamities 

 

6.1 Geologic hazard areas (prone to 

landslide and land subsidence) 

x 

6.2 Flood-prone areas V (Anonas station) 

6.3 Areas frequently visited or hard-hit by 

typhoons 

V (entire Metro Manila) 

6.4 Areas prone to volcanic activities/ 

earthquakes 

V (all stations rated with Medium to High 

Ground shaking and ground/ subsurface 

rupture risks)* 

7. Areas with critical slope x 

8. Areas classified as prime agricultural lands x 

9. Recharge areas of aquifers x 

10. Water bodies x 

11. Mangrove areas x 

12. Coral reefs x 

X ς None 

* - Based on Geohazard Assessment Report from PHIVOLCS 
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Existing Land Tenure 

 

The project area is neither covered under the Comprehensive Agrarian Reform Program (CARP), 

nor under any Ancestral Domain territory.   The proposed depot in Valenzuela City and in the 13 

stations has tenured occupants holding land titles.  Table 16 below shows the estimated area of 

titled land to be acquired for MMSP, both surface and subterranean. 

 

Table 16. Summary of Estimated Area for Land Acquisition for MMSP 

Affected Asset Estimated Land Area (m2) 

LAND (SURFACE) 

Valenzuela City  

Valenzuela Depot 317,300.00 

Quezon City  

Mindanao-Quirino Station 16,990.00 

Tandang Sora Station 5,910.00 

North Avenue Station 9,440.00 

Quezon Avenue Station 9,670.00 

East Avenue Station 11,620.00 

Anonas Station 8,050.00 

Katipunan Station 13,880.00 

Pasig City  

Ortigas North Station 6,560.00 

Ortigas South Station 5,320.00 

Taguig City  

Kalayaan Avenue Station 13,240.00 

Bonifacio Global Station 22,670.00 

Cayetano Avenue Station 8,090.00 

Parañaque City  

FTI Station ς Taguig-Parañaque 11,520.00 

TOTAL 460,260.00 

Segment Estimated Land Area (m2) 

LAND (SUB-TERRANEAN) 

Kalayaan to Aurora Blvd. 26,360.00 

Aurora Blvd. to Katipunan 21,740.00 

Temple Drive to Meralco 23,800.00 

Shaw Blvd to Pasig River 22,080.00 

Pasig River to Kalayaan 8,900.00 

TOTAL 102,880.00 

{ƻǳǊŎŜΥ WL/! {ǘǳŘȅ ¢ŜŀƳ 
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Visually significant landforms, landscapes, structures  

 

The MMSP alignment will traverse urban areas mostly occupied by commercial establishments.  

Based on the field survey conducted along the alignment, there are no visually significant 

landforms, landscapes and structures that will be potentially affected by the project. 

 

 

2.1.1.2. Geology and Geomorphology 

 

Topography 

 

The Quezon City area, except the northeastern part of the city, is characterized by generally 

gentle rolling hills and flat terrain.  The MMSP alignment from the Valenzuela Depot will pass 

through the Tullahan River that is located north of the city. This river and along with its 

tributaries, provide natural drainage. To the southern part of the city is the San Juan River that 

leads to the Pasig River. The northeastern part of the city that borders along San Jose Del Monte, 

Bulacan is characterized by mostly hilly to mountainous terrains though the MMSP alignment 

will only be located to the center of Quezon City going from the North (coming from the 

Valenzuela Depot) to the South (Katipunan Avenue area going to Pasig City). The MMSP 

alignment from the Valenzuela Depot up to Katipunan Avenue station are elevated from 

approximately 22 to 55 meters mean sea level (mSL) on the surface with the observed highest 

elevation being the Katipunan Avenue station itself while the lowest is located along the 

Tullahan River. 

 

As shown in Source: DENR 

Figure 16, the proposed MMSP alignment will be located on the plateau. Pasig, Makati and 

Taguig cities are characterized mainly by flat terrain. Through this generally flat terrain will be 

the proposed MMSP alignment will be constructed. Pasig City, located as part of the identified 

Marikina valley, is located mainly along the primarily east to west trending Pasig River. Makati 

City is part of the Guadalupe plateau, a mostly flat area located at a higher elevation. Taguig is 

part of the Laguna lowlands that is found in the northwest of Laguna de Bay. Taguig and 

Napindan Rivers, found in the northern area of the Taguig, are tributaries of Pasig River. The 

MMSP alignment from Katipunan Avenue to FTI station is elevated from approximately 6 mSL to 

55 mSL. The lowest elevation is located along the Pasig River intersection of the alignment. Even 

with the almost 50 meters difference, there is no observed sudden elevation change with the 

changes being gradual and the natural slopes are estimated to be 10 to 15 degrees at most. 
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Source: DENR 

Figure 16.  The four zones of Metro Manila 

 

Regional/ General Geology 

 

The Philippines was formed due to the current regional geodynamic setting of two subducting 

plates bounding the Philippine Mobile Belt. The country is divided into three major island 

groups, with the island of Luzon being bounded to the east by the subducting Philippine Sea 

plate and the subducting Eurasian plate to the west. This two opposing subducting plates are 

two of the major forces that caused the formation and the movement of the Philippine Fault or 

also known as Philippine Fault Zone (PFZ). Part of the identified PFZ is the West Valley Fault 

(WVF) and the East Valley Fault (EVF) that are located around the Metro Manila. There are also 

two nearby active volcanoes located in the southern part of Luzon Island that is near (less than 

110 km) Metro Manila. Taal Volcano is around 66 km to the south and the Mount Banahaw 

Complex is around 80 km to the southwest. 

MMSP 

Alignment 
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Figure 17. An overview of the major faults and trenches around the Philippines 

 

The MMSP proposed line will most probably drill through the Guadalupe Formation. Composed 

of the Alat conglomerates and the Diliman Tuff, the Guadalupe Formation was dated to be 

formed during the Pleistocene Epoch (2.6 million years to 11,700 years ago). As observed during 

the ocular inspection, the proposed line of MMSP will go through the Diliman Tuff member of 

the formation. The Diliman Tuff is made up of ejected volcanics with subordinate amounts of 

tuffaceous fine to medium grained sandstone. Based on previous studies, the Diliman Tuff's 

thickness is from 1.3 to 2 km. 

 

The Manila Formation may also be encountered along the Pasig area of the proposed line. 

Manila Formation is described as being formed during the Holocene Epoch (11,700 years ago to 

recent) and is composed of unconsolidated clay, silt, gravelly sand and tuffaceous silt.  

 

Metro Manila 
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Figure 18.Stratigraphic column of Metro Manila showing the Diliman Tuff and Alat 

Conglomerate 

 

Geological surveys were conducted by Soil Philippines Indes Testing, Inc. to collect the data for 

the alignment plan and the civil structures.  Results of the survey are summarized below: 

¶ The underground section of the northern area (Quirino Highway to Anonas section) was 

investigated from 2.0 m to 24.3m below ground level.  The ground water table at this 

section is a little high, averaging 8.6 m, resulting from the deposition of Gray Clayey Silt 

and Gray Silt Sands in this area. 

 

¶ The underground section for the middle area (Temple Drive to Bonifacio Global City 

Station section) was investigated from 3 m to 25 m below ground level.  The ground 

water table depth is about 16.85 on the average, resulting from deposition of Gray 

Clayey Silt and Sand and Brown Siltstone along this section. 
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¶ The southern area (Cayetano Boulevard station to FTI station section) was investigated 

from 15.5 m to 21.0 m below ground level.  The ground water table depth is about 18.3 

m in average, resulting from deposition of Gray Clayey Sands and Gravel and Grayish 

Brown Sandstone.  

 

Figure 19 and Figure 20 show the typical types of soil and rocks from the surface to about 40 m 

below the ground at Tandang Sora and Anonas Stations.  A more detailed geotechnical 

investigation will be conducted during the DED stage to establish the soil profile along the 

alignment. 

 

 

 
Figure 19. Soil Profile at Tandang Sora Station area 
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Figure 20. Soil Profile at Anonas Station area 

 

 

Geologic and Other Natural Hazards 

 

Landslide Hazard 

 

As the MMSP will be done below the surface, and given that the topography of Metro Manila is 

generally gently rolling to almost flat terrain, there is a low risk of a landslide hazard affecting 

the subway project.  
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According to PHIVOLCS earthquake-induced landslide hazard map, as shown in Figure 21, the 

projected at risk areas of the MMSP line are located starting from the south of the Pasig River. A 

low to moderate landslide risk is also observed to the east of the MMSP line from Katipunan 

Avenue station to the Temple Drive area (approximately 2 km).  The projected station for the 

Bonifacio Global City is also near an area (to the south of the station) that has a moderate 

landslide rating from the PHIVOLCS, but all the other surface structures for the MMSP line are 

located in the no rating/risk to landslide.  

 

Landslides caused by earthquakes are brought about by stronger factors for slope failure to 

occur compared with rain-induced landslides. Climate change that is expected to happen will 

increase the probability of rain-induced landslides to occur but with the generally low gradient 

of most of the project area, the earthquake-induced landslide hazard map may still be used to 

interpolate the landslide risk.   

 

Liquefaction Hazard 

 

Liquefaction is defined as the process where intense ground shaking during earthquakes can 

cause water-saturated surface materials to lose their strength and behave as fluid-like masses 

that flow. As the country is known to be tectonically active, earthquakes are common events. 

Also, since the country is a tropical archipelago, water saturation of the soil and/or loose 

sediments is frequent. Thus, liquefaction is a real hazard risk. 

 

The MMSP will be cutting across or will be adjacent to two major rivers, Tullahan and Pasig, and 

a couple of small streams/creeks.  The proposed depot in Mindanao Avenue, and the Quezon 

Avenue, Anonas and Cayetano Boulevard stations, as well as part of the subway system that will 

be crossing Pasig River, are located in areas with moderate potential for liquefaction. Moreover, 

the subway segment from BGC Station to Cayetano Blvd. Station, particularly those traversing 

Brgy. Rizal in Makati City and Brgys. Pinagsama and Ususan in Taguig City have high liquefaction 

potential. 
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Figure 21. Landslide Hazard map from PHIVOLCS (2013) showing the MMSP alignment 
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Figure 22. Liquefaction Hazard map from PHIVOLCS (2013) showing the MMSP alignment 

 

Earthquake and Seismic Shaking 

 

The four (4) most recent strong activities along the WVF was within the last 1,400 years and the 

last recorded was during the 17th century, and with an approximated 500 years cycle, another 

strong activity is expected to occur in the near future. The MMSP will be highly susceptible to an 

earthquake in case another seismic activity would occur along the WVF. 

 

The close proximity of the MMSP to the WVF and being the Manila Trench and EVF are also 

located less than 200 km from Metro Manila, provides at least 3 earthquake generators that 

threaten the metropolitan area. Based from the modeling of PHIVOLCS to ground shaking 
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susceptibility of Metro Manila, almost the whole MMSP line is rated to be possibly affected by 

Intensity Low VIII, as shown in Figure 23. The part of the MMSP going to and from Cayetano 

Boulevard station actually is rated as part of the Intensity High VIII. This means that the line will 

be very much affected by ground shaking especially by a strong earthquake that could occur any 

time. 

 

 
Figure 23. Ground shaking Hazard map from PHIVOLCS GMMA project showing the MMSP 

alignment 
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Ground Rupture 

 

The MMSP alignment is shown on the PHIVOLCS fault map in Figure 24.  .ŀǎŜŘ ƻƴ tIL±h[/{Ωǎ 

Hazard Assessment Report for MMSP alignment, the proposed alignment is nearest to the WVF 

in the vicinity of Brgys. Ususan and Pinagsama in Taguig City.  The MMSP segment referred here 

is that between BGC Station and Cayetano Blvd. Station, as shown in Figure 25.  The proposed 

alignment is within the fault zone, approximately 23 m west and 41 meters east of different 

segments of the WVF.   

 

As noted in the PHIVOLCS Hazard Assessment Report, the active fault at Brgys. Ususan and 

Pinagsama is represented as dashed line in the fault map, signifying that the location of the fault 

is approximate.  Hence, there is uncertainty on the position of actual rupture created by past 

movement of the fault.   

 

The higher danger and greater problem to the MMSP is the subsurface condition wherein the 

approximate fault trace dips to the southeast to the direction of the MMSP tunnel and other 

subsurface structures.   
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Source: PHIVOLCS (2013) 

Figure 24. Fault map from showing the MMSP alignment 
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(a) Kalayaan Avenue Station to BGC, Taguig 

 

 
(b) BGC Station 
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(c) Segment between BGC and Cayetano Blvd. Stations in Brgy. Rizal, Makati 

 

 
(d) Segment between BGC and Cayetano Blvd. Stations in Brgy. Pinagsama, Taguig 
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(e) Cayetano Blvd. Station Segment 

Source: PHIVOLCS (2013) 

Figure 25. Close up views of the fault map near BGC and Cayetano Boulevard Stations 

 

2.1.1.3. Pedology 

 

Valenzuela Depot 

 

The Valenzuela Depot is observed to be underlain by sandy to silty clay soil. This soil is most 

probably from the decomposition, disintegration and erosion of the underlying Guadalupe 

Formation most notably the Diliman Tuff. The proximity of the site to Tullahan River also 

indicates the possibility of the soil having components from the alluvial and fluvial deposits of 

the said river. 

 

MMSP Stations and Alignment 

 

The MMSP will be constructed on land area that is mostly occupied for commercial or residential 

use. Most of the identified stations are on paved areas decreasing the exposure of the soil to the 

surrounding environment. In some areas where soil cover was observed, the soil could also be 

described to be silty clay soil. As the project is expected to be mainly underlain by the Guadalupe 

Formation, it is expected that most of the composition of the underlying soil comes from the 

said Formation. With the same expected underlying Diliman Tuff noted and seen to be extensive 

along the MMSP line, and the presence of small creeks and the Pasig River, leads to the 

assumption that most of the soil cover will be similar to the soil cover observed in the Valenzuela 

Depot. 



Metro Manila Subway Project 67 of 227 

 

 

2.1.1.4. Terrestrial Ecology 

2.1.1.4.1. Flora 

 

A baseline assessment of the vegetation occurring along the proposed alignment of the Metro 

Manila Subway Project was undertaken on April 28, 2017, July 5-6, 2017 and July 11-13, 2017.  

The survey sites covered the proposed Valenzuela depot, and the proposed location of the 13 

stations. 

 

All the pre-identified sites were traversed thru walking and by boarding a slow moving vehicle. 

All vascular plants which include trees, shrubs, vines, grasses, herbs and epiphytes were 

enumerated and free listed.  Coordinates of species included in the IUCN, DAO 2007-1, Cites I, II 

and III redlists were taken using a Garmin GPS e-trex 20 receiver with the datum set at WGS 84.  

Family delimitation follows APG IV (2016).A census was undertaken to document all trees falling 

within the subway alignment with measurements recorded for each tree using tree diameter 

tape. Appendix E-1 presents the complete census data for 767 counts of trees and other 

arborescent taxa within the proposed stations of the MMSP. 

 

Description of Survey Site 

Valenzuela Depot 

  

The vegetation occurring in the proposed Valenzuela depot area is a patch mosaic composed 

primarily of fruit trees and ornamental plants deliberately introduced by settlers. The land use is 

a mix of residential houses, trucking depots, storage warehouses, batching plants, motor oil 

factories, slaughterhouses and garden resorts. It is in the latter, the garden resorts (e. g. Villa 

Gracia, Rolling Hills Resorts) where the greatest concentration of trees and ornamental plants 

are to be found. These serve as green spaces that diverge from the otherwise heavily built up 

areas which comprise the proposed Valenzuela depot. A checklist of species occurring in the 

vicinity of the proposed Valenzuela depot can be found in Appendix E-3. 

 

 
Figure 26. A Section of the Proposed Valenzuela Depot 
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Tandang Sora Station 

 

The proposed station is situated along Mindanao Avenue between Tandang Sora Avenue and 

Congressional Avenue. The center island along Mindanao Ave. is planted mostly with narra 

(Pterocarpus indicus) and occasionally with akasya (Albizia saman). These trees are planted at ca. 

5 meters apart from each other. The understory is composed of bougainvillea (Bougainvillea 

spectabilis), rhoeo (Tradescantia spathacea), spider lily (Crinum amabile) and short creeping 

grasses such as paragis (Eleusine indica). 

 

 
Figure 27. Center Island of Mindanao Avenue 

 

East Avenue Station 

 

The East Avenue Station is located along V. Luna Avenue and will cover the frontage of the AFP 

Medical Center, which is densely planted with large diameter mahogany (Swietenia 

macrophylla), narra (Pterocarpus indicus), occasionally with mabolo (Diospyros blancoi), kalantas 

(Toona calantas ) and coconuts (Cocos nucifera). At the back of the perimeter fence at the AFP 

Medical Center frontage, large diameter molave (Vitex parviflora) and narra (Pterocarpus 

indicus) can be found. 
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Figure 28. AFP Medical Center frontage (left photo); Back of frontage perimeter fence at AFP 

Medical Center (right photo) 

 

Kalayaan Station 

 

The proposed Kalayaan station, located along 11th St. of the Bonifacio Global City in Taguig City, 

is occupied by evenly spaced plantings of narra (Pterocarpus indicus) with heights ranging from 

8-10 meters tall. The base of tree covered with hedge trimmed Phyllanthus myrtifolius. Just 

beyond the intersection are plantings of champaka (Michelia champaka). 

 

 
Figure 29. Narra trees along the proposed Kalayaan Station at 11th St. in BGC 

 

Bonifacio Global City Station 

 

The proposed Bonifacio Global City Station, located in front of Market Market, is populated on 

both sides of the sidewalk of evenly spaced bitaog trees (Calophyllum inophyllum) that are 7-8 
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meters tall. The base of each tree is covered by hedge trimmed tsaang gubat (Ehretia 

microphylla) and Phyllanthus myrtifolius. 

 

 
Figure 30. Bonifacio Global City Station 

 

Cayetano Blvd. Station  

 

The plants currently established in the proposed Cayetano Blvd. Station, which is near 

Pamayanang Diego Silang C-5 Service Road are assortment of trees and shrubbery most 

associated with landscaping and urban greening projects such as tsaang gubat (Ehretia 

microphylla), yellow duranta (Durantarepens), luhang dalaga (Pedilanthus tithymaloides) and 

Benjamin's fig (Ficus benjamina). There are wind dispersed native species that had 

spontaneously established themselves such as laniti (Wrightia pubescens ssp. laniti), bird 

dispersed species such as is-is (Ficus ulmifolia), and bat dispersed species such as hauili (Ficus 

septica). Occasionally, there are individuals of molave (Vitex parviflora) deliberately planted in 

the area. 

 
Figure 31. C-5 Service Road at the Pamayanang Diego Silang 
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FTI Station 

 

The proposed FTI station located at East Service Road has a narra (Pterocarpus indicus) planted 

near the Caltex gasoline station at the East Service Road and Manila palm (Adonidia merrillii) on 

the adjacent property. Most of the ornamental plants such as bougainvillea (Bougainvillea 

spectabilis), butterfly palm (Dypsis lutescens) and lady palm (Rhapis excelsa) are raised in pots 

and containers.  A center island, which used to be a nursery, is heavily planted with narra 

(Pterocarpus indicus), duhat (Syzygium cuminii) mahogany (Swietenia macrophylla) and molave 

(Vitex parviflora) can also be found along the subway alignment.  

 

 
Figure 32. Narra and Manila Palm planted near the Caltex gasoline station 

 

Taxa Counts 

 

Two hundred and seventeen (217) species belonging to sixty nine (69) families and eighty eight 

(88) genera of vascular plants were enumerated from the project sites in the proposed 13 

stations and depot. From this tally, eighty six (86) species are trees, thirty nine (39) species are 

shrubs, forty three  (43) species are herbs, sixteen (16) species are climbers, twelve (12) species 

are fodder grasses, two (2) species are erect bamboos, thirteen (13) species are palms, three (3) 

species are ferns, one (1) species is an orchid, one (1) species is a pandan and one (1) species is a 

sedge . The most speciose family is Fabaceae/Leguminosae with eighteen (18) species followed 

by Poaceae with fourteen (14) species, Euphorbiaceae with thirteen (13) species, and Moraceae 

with thirteen (13) species. The checklist of species is presented in Appendix E-2 and         

Appendix E-3.  

 

Endemicity 

 

Out of the 217 species recorded from the project site, 70% or 151 species are exotic and 

introduced from other countries. Only sixty three (63) species or 29% can be considered 

indigenous to the Philippines but have natural distributions that extend beyond the country. The 

endemicity status of the surveyed plants is shown in Figure 33.  Only three (3) species are 
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endemic to the Philippines and these are is-is (Ficus ulmifolia), antipolo (Artocarpus blancoi) and 

pugahang suui (Caryota mitis) with coordinates of its locations are listed in Appendix E-4. 

 

 
Figure 33. Endemicity Status of Vascular Plants Surveyed 

 

Threatened Plants 

 

Table 17 shows the list of threatened species with corresponding IUCN and DAO 2007, while 

Appendix E-5 presents in situ photos of the plants. 

 

Table 17. List of Threatened Species under DAO 2007-1 and IUCN 2017 

Family Species 
Common 

name 
English name 

DAO 

2007-1 
# 2017 

Apocynaceae 
Alstonia macrophylla 

Wall. ex G Don   
 Batino   

Not 

assessed 

LR/lc         

ver 2.3  

Apocynaceae 

Wrightia pubescens R 

Br. ssp. laniti (Blanco) 

Ngan 

 Laniti   
Not 

assessed 

LR/lc 

ver 2.3  

Arecaceae 
Adonidia merrillii 

(Becc.) Becc.   

Bunga de 

Jolo 
Manila palm 

EN A1c, 

B1+2cd 

LR/nt 

ver 2.3  

Calophyllaceae 
Calophyllum 

inophyllum L.   
 Bitaog 

Alexandrian laurel, 

beach calophyllum, 

Borneo mahogany 

Not 

assessed 

LR/lc 

ver 2.3  

Ebenaceae 
Diospyros blancoi A 

DC   

Kamagong, 

Mabolo 
Philippine ebony CR A1cd 

VUA1cd   

ver 2.3  

Fabaceae 
Pterocarpus indicus 

Willd.  forma indicus 

Smooth 

narra 

Amboina wood; 

Burmese rosewood; 

Red sandalwood 

CR A1cd 
VUA1d     

ver 2.3  

Lamiaceae Vitex parviflora Juss.   Molawin Molave 
EN A1cd, 

B2bc  

VUA1cd    

ver 2.3  

Meliaceae 
Toona calantas Merr. 

& Rolfe   
Kalantas   CR A1cd 

DD            

ver 2.3  

Moraceae Artocarpus blancoi Antipolo   Not VU 

70% 

29% 

1% 

EXOTIC

INDIGENOUS

ENDEMIC

http://www.iucnredlist.org/info/categories_criteria1994#categories
http://www.iucnredlist.org/info/categories_criteria1994#categories
http://www.iucnredlist.org/info/categories_criteria1994#categories
http://www.iucnredlist.org/info/categories_criteria1994#categories
http://www.iucnredlist.org/info/categories_criteria1994#categories
http://www.iucnredlist.org/info/categories_criteria1994#categories
http://www.iucnredlist.org/info/categories_criteria1994#categories
http://www.iucnredlist.org/info/categories_criteria1994#categories
http://www.iucnredlist.org/info/categories_criteria1994#categories
http://www.iucnredlist.org/info/categories_criteria1994#categories
http://www.iucnredlist.org/info/categories_criteria1994#categories
http://www.iucnredlist.org/info/categories_criteria1994#categories
http://www.iucnredlist.org/info/categories_criteria1994#categories
http://www.iucnredlist.org/info/categories_criteria1994#categories
http://www.iucnredlist.org/info/categories_criteria1994#categories
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Family Species 
Common 

name 
English name 

DAO 

2007-1 
# 2017 

assessed A1d           

ver 2.3  

Moraceae Ficus ulmifolia Lam.   Is-is   
Not 

assessed 

VUA1cd    

ver 2.3  

Polypodiaceae 
Drynari aquercifolia 

(L.) J Sm.   
Kabkab   VU A1c 

Not 

assessed 

Legend:  

LR=Low risk EN=Endangered DD=Data Deficient        VU=Vulnerable  CR=Critically Endangered 

 

A total of eleven (11) species are currently redlisted under the DAO 2007-1 and IUCN 2017 Lists. 

These are Manila palm (Adonidia merrillii) located at FTI station (16 individuals), Ortigas South 

station(13 individuals), Katipunan Ave. station (11 individuals), Quirino Highway station (8 

individuals), Valenzuela depot (2 individuals) and Cayetano Blvd. station(1 individual); narra 

(Pterocarpus indicus) occurring at FTI station (41 individuals), Kalayaan Ave. station (41 

individuals), Tandang  Sora Ave. station(16 individuals), East Ave. station (16 individuals), Ortigas 

South station (9 individuals), Cayetano Blvd. station (6 individuals), Quezon Ave. station(4 

individuals), North Ave. station (1 individual) and  Valenzuela depot (1 individual); molave (Vitex 

parviflora) located at FTI station (17 individuals), East Ave. station (2 individuals), Cayetano Blvd. 

station (1 individual)  and Valenzuela depot (1 individual) ; is-is (Ficus ulmifolia) located at 

Cayetano Blvd. station (1 individual) and Quirino Highway station (1 individual) ; laniti (Wrightia 

pubescens ssp. laniti) in the Valenzuela depot (1 individual); kabkab (Drynari aquercifolia) found 

at the Valenzuela depot (1 individual) and East Ave. station (1 individual); kalantas (Toona 

calantas) located at East Ave. station(1 individual) , bitaog (Calophyllum inophyllum)  found at 

BGC station (82 individuals) and East Ave. station (1 individual); mabolo (Dipterocarpus blancoi) 

located at East. Ave. station and batino (Alstonia macrophylla) located at FTI station.  There are 

no species encountered which falls under the CITES I, II and III redlists.  

 

2.1.1.4.2. Fauna 

 

A preliminary inventory undertaken conducted by Ong et al. (1999) at the University of the 

Philippines (UP) Diliman and Ateneo de Manila campuses, two adjacent Universities north east 

of Metro Manila with a combined area of 576 hectares, revealed that there are 76 vertebrate 

species consisting of 6 species of amphibians, 13 species of reptiles, 47 species of birds and 10 

species of mammals in the area. These two Universities are 13 kilometers away from the 

proposed Valenzuela depot. 

 

Results based from a two year survey by Vallejo et al. (2009) on the distribution and diversity of 

birds in the green spaces of UP Diliman, Quezon Memorial Circle, Ninoy Aquino Parks and 

Wildlife Center, American War Cemetery, Fort Bonifacio and Libingan ng mga Bayani in Taguig 

City show that a total of 70 species of birds were recorded in all sites with 24 species of birds 

encountered in the Libingan ng mga Bayani, 30 species in the American War Cemetery and 28 

species in the UP Academic Oval. The Libingan ng mga Bayani is 1 km away from the proposed 

Cayetano Boulevard station and 5km away from the proposed FTI station, while the American 

http://www.iucnredlist.org/info/categories_criteria1994#categories
http://www.iucnredlist.org/info/categories_criteria1994#categories
http://www.iucnredlist.org/info/categories_criteria1994#categories
http://www.iucnredlist.org/info/categories_criteria1994#categories


Metro Manila Subway Project 74 of 227 

 

 

War Cemetery is 4 km away from the Cayetano Boulevard station and 8.2 km away from the 

proposed FTI station. 

  

A parallel ecological study on the spatial patterns on bird diversity vis à vis habitat types specific 

to the UP Diliman area is conducted by Vallejo et al. (2008). The study noted 5 endemic bird 

species, namely Lowland White Eye (Zosterops meyeni), Pink Bellied Imperial Pigeon (Ducula 

poliocephala), Philippine Hanging Parrot (Loriculus philippensis), Philippine Coucal (Centropus 

viridis) and Philippine Pygmy Woodpecker (Dendrocopus maculatus). The results illustrate the 

role of green spaces in Metro Manila as habitat for remnant populations of endemic species. 

 

A cross comparative study along temporal time scales on the avifauna of UP Diliman for the 

years 2004-2010 coinciding with the infrastructure development of the National Science 

Complex showed changes in the abundances of birds, specifically Passer montanus, Pycnonotus 

goiavier and Rhipidura javanica as a response to habitat changes. There was a marked 

population decline of Passer montanus and Pycnonotus goiavier but an increase in the 

abundance of Gerygone and Geopelia. Population reduction is attributed to the increasing high 

density urbanization of Metro Manila, the reduction of insect prey and high nestling mortality. 

The increase in Geopelia and Gerygone could be viewed as either a result of immigration or a 

direct response of these species exploiting the new niche offered by the change of habitat. The 

area covered by this study is the same area covered by Ong et al. (1999) and is 13 kilometers 

away from the proposed Valenzuela depot.  

 

The heavily built up nature of the proposed sites in the subway alignment, proximity to the study 

sites and the high noise and disturbance levels observed in the area support the assumption that 

the same species pool cited in the above published accounts provided would be in many ways 

similar to the sites in the subway alignment and depot.  

 

As one could reasonably expect from these sites, the animals would have a difficult time 

breeding and establishing stable populations as they would be subjected to a great degree of 

stressors (e.g. high levels of noise and pollution) and predation from domestic and feral cats. 

Much of the terrain features are paved with only small patches of green areas remaining.  
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2.1.2. Impact Identification, Prediction and Assessment, and Mitigation 

 

This section presents the potential impacts of the proposed subway project to the natural 

environment and the surrounding community. Potential and suggested mitigation measures are 

discussed following an assessment of the significance of effects on the receiving environment 

and communities. 

 

2.1.2.1. Pre-Construction Phase 

 

Site preparation activities during the pre-construction phase will generate waste such as 

concrete debris, rebars, and rubbles from the demolition, soil and other land clearing debris, 

such as stumps, rocks and dirt. 

 

Recycling and re-use is highly prioritized as a management option for wastes generation from 

the pre-construction phase.  Contractors/sub-contractors will be required to submit a recycling 

and disposal plan for the utilization and disposal of wastes from demolition and land clearing 

operations. 

 

Pre-construction activities, such as clearing of vegetation, buildings and structures, and 

movement of various equipment and vehicles will be the major causes of contamination and the 

change in the current environmental setting along the planned stations and depot. 

 

Change in land use  

 

As already discussed in Section 2.1.1.1, the MMSP route passes through Metro Manila CBDs.  As 

such, the general land use types along the MMSP corridor mainly consist of mixed residential, 

commercial and industrial and some institutional areas.  

 

The subway project, specifically the presence of the subway stations at the proposed locations 

along the alignment will generally influence commercial development along the station areas.  

Major impact of the project on the land use is the potential high intensity of development 

around the area in the future.  The subway station areas may become a hub or central stations 

that will connect people from North Luzon to South Luzon, passing through the central zone, 

which is Metro Manila.  The subway will serve as the backbone that provides infrastructure 

support connectivity from North to South and ease out traffic congestion inside Metro Manila. 

 

The increase mobility from various sources and modality that will eventually be provided by the 

subway operation will help distribute the development outside of Metro Manila into the nearby 

provinces with comparatively less developed areas.   

 

In terms of land use compatibility, the proposed subway project, in general, is compatible with 

ǊŜǎǇŜŎǘƛǾŜ [D¦ǎΩ Ǉƭŀƴǎ ǘƘŀǘ ǎǳǇǇƻǊǘ Ǌŀƛƭ ǎȅǎǘŜƳǎ ŀƴŘ ǘǊŀƴǎƛǘπƻǊƛŜƴǘŜŘ ŘŜǾŜƭƻǇƳŜƴǘΦ 9ȄƛǎǘƛƴƎ ƭŀƴŘ 

use policies and zoning ordinances in affected cities also support the development of the 

proposed railway.  The construction and operation of the project presents opportunities for 

better integration into the local infrastructure and overall land use and development plans by 
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the LGUs.  In the long term, land development is expected to increase along and near the 

subway corridor. If not controlled, development may become unsustainable.  Hence, local 

development control mechanism by the LGUs and environmental regulatory agencies, such as 

proper land use zoning, building code and ensuring environmental and social considerations in 

land development are imperative.   

 

The DPWH was also consulted by the proponent regarding DPWH projects that are in the 

pipeline which could conflict or affect the MMSP alignment.  The Metro Manila Expressway C-6 

Project of the DPWH was identified as having potential impact to the planned MMSP alignment.  

The C-6 Project is a toll road project that is intended to run from Skyway/ FTI in Taguig to 

Batasan Complex in Quezon City.  The segment of specific concern to MMSP is the C-6 segment 

intersecting the Bayani Road and the FTI/ Skyway section.  The proponent shall continuously 

coordinate with DPWH to avoid issues on conflict of land use.   

 

Impacts to existing land tenure issues 

 

Land title holders of the affected Valenzuela depot and other affected lots in the stations will be 

compensated during the land acquisition stage based on the current market values for lands, 

structures (such as houses, fences, posts, etc.), improvements, crops and trees and other 

physical properties or non-land-based incomes that will be affected by the Project.  

Compensation and assistance to all PAPs will be based on the JICA Guidelines (2010) and World 

Bank OP4.12 and other established and applicable Philippine Laws and similar policies and 

guidelines, such as the R.A. No. 10752, and R.A. No. 7279 (Urban Development and Housing Act 

of 1992 or UDHA). 

 

Soil erosion 

 

Due to the uncovering of land during pre-construction, soil erosion is expected to increase with 

higher soil exposure to rainfall and air. This is especially true with the residential and commercial 

areas that will be affected during this phase of the project. Constructing a temporary or even a 

permanent drainage will decrease the effects of added soil exposure to rainfall. Shortening the 

time between the pre-construction phase and the construction phase may also decrease the 

added erosion expected to occur. 

 

Soil contamination 

 

The clearing activities will generate solid wastes in the demolition areas. Recycling of wastes will 

be implemented, as much as possible, through sorting, stockpiling and containing recyclable 

wastes. Where appropriate, leftover concrete and metals will be used for suitable alternative 

projects.  Contaminated solid wastes will be disposed through an accredited transport, storage 

and disposal (TSD) facility.  
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Flora and fauna 

 

A complete census of flora along the alignment showed a total of 767 counts of trees and other 

arborecent taxa will potentially be affected during pre-construction and construction activities.  

Of these, 298 counts are threatened species as shown in the table below. 

 

Table 18.  No. of Threatened Species that will potentially be affected 

Depot / Station  No. of Threatened Species 

Valenzuela 7 

Quirino Highway 9 

Tandang Sora 16 

North Ave. 1 

Quezon Ave. 4 

East Ave. 21 

Anonas none 

Katipunan Ave. 11 

North Ortigas none 

South Ortigas 22 

Kalayaan Ave. 41 

BGC 82 

Cayetano Blvd. 9 

FTI 75 

 

During the DED stage, a detailed plan for the management of affected flora will be required from 

the contractor.  Proper assessment of the matured trees shall be conducted to determine 

appropriate method of removal, if it will be transferred/earthballed or cut.   

 

Matured trees shall be transferred carefully to designated receiving areas.  A detailed plan for 

transfer/earthballing of matured trees will be prepared prior to removal.  The detailed plan 

should include proper handling of the uprooted tree and preparation of the recipient site to 

ensure high survival rate of the trees. A system to periodically monitor and maintain survival of 

these species should be set in place to assure high survival rate. DOTr will coordinate with the 

LGUs for the identification of relocation area for the potential trees that will be relocated.  

Potential relocation area for the endangered trees is a farm in Mabalacat, Pampanga owned by 

Mr. Bobby Wong, Jr.   

 

Tree planting activities will also be conducted to replace trees and vegetation that will be 

removed and affected by site clearing. For every tree removed, an equivalent of 100 tree 

seedlings will be planted at the protected area in Norzagaray, Bulacan or other areas identified 

by DENR. These activities will be coordinated with Forest Management Bureau of DENR or in 

partnership with private companies, such as MWCI who has reforestation projects in Umiray in 

Dingalan, Aurora; Ipo in Norzagaray, Bulacan; La Mesa in Quezon City and Upper Marikina 

Watersheds. 
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The removal of vegetation would also result to removal or reduction of the ecosystem services 

that these vegetation provides, such as microclimate regulation, flooding, provision of habitat to 

faunal species and carbon sequestration.   

 

The estimated carbon stock or amount of carbon dioxide (CO2) content of the above-ground 

biomass material is around 218 tons.  The estimated annual carbon sequestration is around 5.5 

tons per year, which is significantly lower than the estimated GHG reduction resulting from the 

operation of the MMSP, as discussed in Section 2.3.2.2.  The amount of carbon stocks and 

carbon sequestration of the flora in the area were estimated using the 2006 IPCC Guidelines for 

National Greenhouse Gas Inventories for Settlements (Chapter 8) under the Land Use, Land Use 

Change and Forestry (LULUCF), with the discussion of methodology presented in Appendix F.    

 

The following measures are recommended to alleviate the abovementioned impacts: 

¶ Landscaped areas set aside as green areas should be integrated in the design layout of 

the proposed depot areas and stations. Where feasible, green roofs and vertical gardens 

should be added to achieve maximum habitat heterogeneity conducive for the re-

establishment of local fauna displaced by construction and the re-continuance of 

ecosystem services such as microclimate regulation, carbon sequestration and flooding. 

Selection of tree species should be biased towards native species to ensure habitat 

connectivity of local fauna.  

¶ Felled trees during the construction phase should not be allowed to degrade under the 

elements to ensure that the CO2 trapped in the wood biomass is not released back into 

the atmosphere as greenhouse gas. 

¶ Leaves and clippings from the felled trees should be shredded and mulched to ensure 

that the nutrients stored and captured in the biomass is returned and cycled back to the 

soil. 

 

Impairment of visual aesthetics 

 

Construction sites can be eyesores if no proper barriers between the construction site and the 

rest of the surroundings are in place.  Hence, construction sites at the depot and stations will be 

fenced, not just for safety and security reasons but also to prevent impairment of visual 

aesthetics.   

 

LƴǎǘŜŀŘ ƻŦ ƻǊŘƛƴŀǊȅ ŎƻƴǎǘǊǳŎǘƛƻƴ ŦŜƴŎŜǎΣ άƎǊŜŜƴέ ǿŀƭƭǎΣ ƛƴ ǘƘŜ ŦƻǊƳ ƻŦ ƎǊŜŜƴ-painted fences, 

green facades or living walls are recommended.  Green facades and living walls have the 

advantage of offsetting greenhouse gas emissions during construction, in addition to its visual 

aesthetic benefits.   

 

Topography impacts and soil erosion 

 

During tunneling and excavations, backfilling, and temporary stockpiling of excavated earth 

materials will have a low adverse effect on the terrain. The effects can be minimized by proper 

housekeeping to prevent soil erosion and siltation for areas of the project near rivers and creeks.  

Excavations at the stations will be reinforced with RC diaphragm wall to prevent slope failure.  



Metro Manila Subway Project 79 of 227 

 

 

Tunneling in between stations using a TBM will be reinforced using precast concrete or steel 

blocks in a circular shape, which is part of the TBM operation.  The tunnel lining wall serves as a 

temporary support structure that will prevent subsidence of nearby areas.  

 

Proper planning and scheduling of construction works should be done to ensure that excavated 

soil is immediately transported to recipient sites (to be discussed further in the following 

sections). This measure will prevent stockpiling of spoils along the project area, which could 

otherwise cause changes in the topography of the area. To prevent further erosion, a good 

drainage system can also be installed along the project area. This will prevent possible flooding 

in the area as well. 

 

Soil contamination 

 

Soil may become contaminated during construction works due to leaks and accidental spills of 

cleaning materials for equipment, fuels and lubricants from construction vehicles and 

machineries.  Use of inadequate chemical injection method can also pose potential soil 

contamination.  Releases due to leaks may result in relatively insignificant amount of 

contaminants in the soil. Potential large spills from fuel and lubricants for the machineries, and 

other chemicals could cause a more serious effect.   

 

To prevent negative adverse impact to the quality of soil during construction, contractors must 

be required to: 

¶ Implement proper handling and management of chemicals  

¶ Practice good housekeeping at construction sites  

¶ Establish and implement an emergency and contingency plan in case of spills as well as 

health and safety management plan  

¶ Store bulk chemicals, such as fuel, lubricants and other chemicals, in an impermeable 

area and with appropriate secondary containment and,  

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

treatment and handling of hazardous substances and wastes. 

 

During tunneling and excavation through cut and cover method, the presence of artificial 

subsurface structures should be considered in the design phase to prevent damage and 

subsequent soil contamination.  Aside from the presence of sewers along the alignment, the 

FPIC gas pipeline is one example of a subsurface structure that could be encountered during 

construction of underground walkway, specifically from West Service Road going to the 

proposed FTI Station.  Presence of these subsurface structures is currently being studied through 

a Utility Survey conducted by another JICA consultant, as part of the MMSP feasibility study.  

Based on results of the Utility Survey, adjustments in depth or slight realignment of the subway 

structure during the design phase, if necessary, will minimize the risk of soil contamination due 

to damage of potential gas pipelines or other structures which can release toxic substances 

when damaged.  
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Impacts of generation of excavated soil 

 

An estimated volume of 4.4 million cubic meters (m3) of surplus soil will be generated over the 

entire construction period, estimated at 5 years.  Excavation through cut and cover at the 

stations is estimated to generate 130 m3 of excavated soil per day per construction party, while 

excavation through TBM will approximately generate 200 m3 of excavated soil per day for each 

TBM.  Given this scenario, the estimated number of dump trucks needed to haul the surplus soil 

at a rate of 10 m3/truckload is as follows: 

 

 Volume of excavated soil No. of dump truck needed for hauling 

Cut and cover  130 m3/day/ construction party 13trrucks/ party 

Tunnel Boring Machine 200 m3/day/ TBM 20trucks/ day/TBM 

 

As already mentioned in the discussion of construction methodology, a more detailed shield 

excavation plan specifying how many TBMs and construction parties will operate simultaneously 

will be established during the DED phase.   

 

Nevertheless, in order to gain a rough picture of the potential impact of surplus soil generation, 

the operation of 15 TBMs per day at 20 working hours/ day will be used as an example.  

Considering this scenario, a total of 3,000 m3 of spoils will be generated per day, which 

translates to 300 trucks required to haul the spoils per day, or about 30 trucks that will be 

running the road per hour from the construction site en route to the recipient site. 

 

Hence, if not managed properly, the generation of spoils will cause severe traffic congestion.  

Likewise, the number and frequency of heavy trucks plying the road from the construction site 

to the disposal/ re-use site will easily cause damage of roadways.  

 

Other impacts of surplus soil if not properly mitigated are increased sedimentation in nearby 

bodies of water if it is discharged to water bodies through run-off; and devaluation of land value.  

 

As one of the mitigating measures, the surplus soil can be used as (1) backfilling of quarry sites in 

the province of Rizal; (2) projects involving elevation of low-lying areas by the PDRRMC in 

Regions III and IV; (3) projects of DPWH and DOTr, and (4) reclamation projects to be 

coordinated with the PRA and LGUs within Metro Manila. The least prioritized option should be 

the disposal of soil in a landfill.  It is of utmost importance that recipients of surplus soil be 

identified and well-coordinated prior to the construction phase to prevent delay in the tunneling 

works and most importantly to avoid the adverse environmental impacts of surplus soil 

generation. 

 

The management of surplus soil should also be integrated in the detailed construction plan to 

consider the timing of generation of excavated soil and backfilling in other stations, the ingress 

and egress of excavated soil, and the immediate hauling of excavated soil to recipient sites 

where these are needed.  The detailed construction plan shall also be the basis for establishing a 

Traffic Management Plan, which should be coordinated with the Metro Manila Development 

Authority (MMDA) and relevant LGUs. 
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In order to mitigate damage of roads due to passage of heavy equipment and vehicles, road 

maintenance shall be incorporated in the construction plan and duly implemented by the 

contractor. 

 

The MMSP is bound to comply with the JICA Environmental and Social Guidelines, thus, to 

ensure that the excavated soil does not contain traces heavy metals that area beyond the 

acceptable standards, periodic analysis of heavy metal levels in surplus soil shall be conducted. If 

considerable high level of heavy metal is identified, proper management and disposal to an 

accredited TSD facility shall be implemented. 

 

Impacts of transport of construction materials 

 

The construction of the subway stations and underground tunnels will entail the use and 

consumption of high volume of construction materials as shown in the table below. 

 

 
Estimated Volume/Weight 

Equivalent No. of dump truck 

for transport 

Total concrete materials 930,000 m3 93,000 trucks 

Total reinforcing bar 139,500 tons 9,300 trucks 

Total soil for filling works 2,650,000 m3 265,000 trucks 

TOTAL 367,300 trucks 

 

The total estimated number of trucks needed to transport materials to the construction sites 

over the entire duration of the construction phase is approximately 367,000 trucks. The high 

volume of trucks plying along the road is expected to worsen traffic condition in Metro Manila 

and will also cause damage of roadways. 

 

Scheduling of the delivery of construction supplies and materials should be incorporated in the 

detailed construction plan that will be required from the contractors.  A Traffic Management 

Plan, which should be coordinated with the Metro Manila Development Authority (MMDA) and 

relevant LGUs, shall also be developed. 

 

In order to mitigate damage of roads due to passage of heavy equipment and vehicles, road 

maintenance shall be incorporated in the construction plan and duly implemented by the 

contractors.    

 

Impacts of solid wastes from construction materials and workforce 

 

The construction workforce, will likewise, generate solid wastes such as industrial waste 

packaging materials from construction materials and general wastes from workers such as food 

scraps, putrescible wastes, recyclable and non-recyclable packaging materials.  If such wastes 

will not be handled properly, these would cause land and potential surface water contamination 

and negative impacts to aesthetics.  Mitigation measures to address solid waste impacts include: 



Metro Manila Subway Project 82 of 227 

 

 

¶ SubƳƛǎǎƛƻƴ ŀƴŘ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ {ƻƭƛŘ ²ŀǎǘŜ aŀƴŀƎŜƳŜƴǘ tƭŀƴ ŀǎ ǇŀǊǘ ƻŦ ŎƻƴǘǊŀŎǘƻǊǎΩ 

engagement 

¶ Placement of waste bins to avoid dispersal of litter and regular site maintenance duties 

¶ Regular collection, transportation and disposal of wastes to minimize the attraction of 

vermin, insects and pests    

 

Geohazard impacts 

 

According to PHIVOLCS, Metro Manila should be ready anytime for a possible strong earthquake 

to occur. During the construction phase, liquefaction, ground shaking and rupture are all risks 

that can damage the components of construction work.  

 

Liquefaction 

 

The proposed depot along Mindanao Avenue in Valenzuela City, Quezon Avenue station, Anonas 

stations, part of the subway system that will cross Pasig River, and the segment between the 

proposed BGC and Cayetano Blvd. stations are within potential areas of liquefaction.   In general, 

at least 20 meters buffer zone from the bottom of the body of water (surface and subsurface) 

should be observed for construction of subway structures.  Moreover, the conduct of borehole 

logs along the riverbed of Pasig River and other sections with high liquefaction risk is 

recommended during DED to identify the thickness of soft sediments and other sedimentary 

beds.  Proper observance of the buffer zone based on results of the soil survey shall be 

considered in the finalization of the vertical alignment. 

 

Ground shaking  

 

As for ground shaking, reinforcement of underground structures is recommended to prevent 

collapse. The following measures can be undertaken to increase resistance of the structures: 

¶ Construction of shield tunnels as a protective and support structure during tunnel 

excavation 

¶ Reinforcement of the surface structures to be constructed for the station to ensure 

safety and continued use 

¶ Adopt a seismic design during the detailed engineering phase of the subway project 

 

Earthquake drills are also encouraged for workers to be prepared and well informed of what are 

the proper things to do during an earthquake. 

 

Ground rupture 

 

A detailed survey of the subsurface condition of the area surrounding not only the Cayetano 

Boulevard Station but also the sections of the proposed alignment located nearby the fault 

traces (identified, inferred and even the concealed) to the north and south of the said station is 

recommended during the DED Stage of the project.  An inclined drilling program should be 

designed to study the fault along the proposed alignment.  The proponent should consider 

inclined drilling using the triple tube wireline technique to attain 90 to 95% core recovery.  The 
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design of the drilling program and interpretation of results shall be done in consultation with 

PHIVOLCS. 

 

Nevertheless, it would be most prudent and cautious to strongly consider realignment of the 

subway in this section away from the fault to reduce or eliminate risk of rupture to the MMSP 

line and most especially to prevent injury or loss of life in the event of a strong earthquake 

during construction and subway operation. 

 

2.1.2.2. Operation Phase 

 

Once the MMSP is fully constructed and operational, all mitigating and safety measures applied 

and constructed during the construction phase are to be continued and maintained.  Structural 

integrity of the subway tunnel and entrance as well as the surrounding soil and bedrock stability 

are to be maintained. Maintenance checks and tests are advised to guarantee safety. 

 

Geohazard impacts 

 

Earthquake resistance of the MMSP will rely on the constructed protective measures and its 

maintenance. Proper and prompt maintenance checks are very important to every single 

installed structure and facility. Upgrades or installation of new technological advances when 

available are also encouraged for the continued operation of MMSP. Earthquake drills and early 

warning systems are also advised to be put in place to prevent loss of life and possibly the trains 

themselves. Emergency escape route in the form of small footpath beside the subway rail shall 

be incorporated in the design of the tunnel structure.  Emergency power supplies for the MMSP 

are also advised to be installed to ensure continued operation of vital services during 

emergencies. 

 

Soil contamination 

 

Leaks and accidental spills of hazardous chemicals such as fuels, lubricants, cleaning agents, used 

oil and other chemicals will be of more concern in the proposed Valenzuela Depot, where train 

maintenance activities will take place.  To prevent such releases, emergency and contingency 

plan in case of spills and health and safety management plan must be in place.  Storage, 

transport, treatment and disposal of all hazardous wastes must be in compliance with 

environmental regulations.  After mitigation and management, all hazardous and regulated 

wastes are expected to result in a negligible impact. 

 

Impacts of solid waste generation 

 

The project will require onsite personnel during operation and consequently generate general 

domestic solid wastes.  Likewise, subway patrons are also expected to generate general refuse.  

Improper management of solid wastes may result to land contamination as well as aesthetic 

impacts.   Policies on solid waste minimization and solid waste management should be 

implemented in stations and depot.  
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Impairment of visual aesthetics 

 

In terms of landscape impacts, only the station entrances/exits and the depot will be the 

structures at the ground.  Structures in the station entrances will occupy minimal space as this 

will comprise only of a small roofed or railed structure.  Impact on the aesthetic value of the 

cityscape will be low.  Likewise, the station entrances/exits will be low rise structures that will 

unlikely block significant amount of sunlight to the surrounding areas.  At the depot, almost two-

thirds of the depot facility will be bordered by Mindanao Avenue and Tullahan River.  Hence, 

shadows of elevated structures will not be a major problem. 

 

A summary of the potential impacts, assessment of impacts and mitigating measures to address 

the identified impacts is provided in Table 19.  

 



Metro Manila Subway Project 85 of 227 

 

 

Table 19.Impact Identification, Assessment and Mitigating Measures for Land 

Environmental aspect Potential impact Assessment of impacts Mitigating measure 

PRE-CONSTRUCTION PHASE 

Land use  Intensification of future 

developments in the subway station 

areas 

High adverse Proper land use planning and strict 

implementation of land use zoning 

ordinances to protect the environment 

should be undertaken for subway operation 

impacts to remain beneficial.  

Potential conflict with other 

government infrastructure projects 

(e.g. DP²IΩǎ /с tǊƻƧŜŎǘύ 

Moderate adverse Close coordination with DPWH and other 

relevant government agencies to avoid 

issues on conflict of land use    

Land tenure  Acquisition of land from land title 

holders in the Valenzuela depot and 

other affected lots in the station 

locations. 

High adverse Land acquisition by the government based 

on current market values of the property 

following both JICA Guidelines and 

applicable laws and regulations 

Clearing and demolition 

activities 

¶ Soft ground 

¶ Soil erosion during clearing of 

land 

¶ Soil runoff  

Low adverse ¶ Construction of temporary or 

permanent drainage  

¶ Limit time between pre-construction 

and construction; 

¶ Set activities during dry season, as 

much as possible 

Generation of demolition 

wastes 

Soil contamination and aesthetic 

impacts  

Low adverse ¶ Recycling of wastes, as much as possible 

¶ Use of leftover concrete and metals for 

suitable alternative projects 

¶ Uncontaminated residual wastes will be 

used as backfilling materials in quarry 

sites and land reclamation projects.   
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Environmental aspect Potential impact Assessment of impacts Mitigating measure 

¶ Disposal of contaminated solid wastes 

through an accredited TSD facility.   

Clearing and removal of trees 

-  

Potential removal of 767 trees, of 

which 298 are threatened species, 

present in the proposed depot and 

stations 

 

Moderate adverse 

¶ Preparation of a detailed management 

plan for the removal of trees shall be 

required from the contractors. 

¶ Preparation and implementation of a 

detailed plan for the transfer/earthballing 

of matured trees.  A system to 

periodically monitor and maintain 

survival of these species should be set in 

place to assure high survival rate. 

¶ Replacement and planting of 

corresponding number of tree seedlings 

by the proponent  

¶ Coordination with concerned agencies or 

groups for relocation sites of earth-balled 

trees. A system to periodically monitor 

and maintain survival of these species 

should be set in place to assure high 

survival rate. 

Clearing and removal of trees 

Removal or reduction of ecosystem 

services such as microclimate 

regulation, flooding, provision of 

habitat to faunal species and carbon 

sequestration 

Moderate adverse 

¶ Integration of landscaped green areas 

(e.g. parks, green roofs and vertical 

gardens)in the design layout of the 

proposed depot and stations. 

¶ Selection of tree species for green spaces 

should be biased towards native species 
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Environmental aspect Potential impact Assessment of impacts Mitigating measure 

to ensure habitat connectivity of local 

fauna.  

¶ Felled trees during the construction 

phase should not be allowed to degrade 

under the elements to ensure that the 

CO2 trapped in the wood biomass is not 

released back as GHG. 

¶ Leaves and clippings from the felled trees 

should be shredded and mulched to 

ensure that the nutrients stored and 

captured in the biomass is returned and 

cycled back to the soil. 

Construction site activities Impairment of visual aesthetics Moderate adverse 

¦ǎŜ ƻŦ άƎǊŜŜƴέ ǿŀƭƭǎΣ ƛƴ ǘƘŜ ŦƻǊƳ ƻŦ ƎǊŜŜƴ-

painted fences, green facades or living walls 

as construction barriers/fences 

CONSTRUCTION PHASE 

Earthwork activities (tunneling, 

excavation, backfilling and 

stockpiling) 

¶ Slope failures, landslides and 

subsidence due to cutting and 

filling 

¶ Soft ground 

¶ Soil erosion and siltation along 

the rivers and creeks  

¶ Soil runoff 

¶ Alteration in topography due to 

excavations of earth and 

stockpiling  

Moderate adverse ¶ Proper reinforcement of excavations and 

tunneling sections 

¶ Proper planning and scheduling of 

construction works to ensure that 

excavated soil is immediately transported 

to recipient sites 

¶ Construction of a good drainage system 
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Environmental aspect Potential impact Assessment of impacts Mitigating measure 

Leaks and accidental spills on 

soil 

¶ Soil contamination  Low adverse Require contractors to: 

¶ Implement proper handling and 

management of chemicals  

¶ Practice good housekeeping at 

construction sites  

¶ Establish and implement an emergency 

and contingency plan in case of spills as 

well as health and safety management 

plan  

¶ Store bulk chemicals, such as fuel, 

lubricants and other chemicals, in an 

impermeable area and with appropriate 

secondary containment and,  

¶ Comply with environmental permitting 

requirements for the storage, transport, 

treatment and handling of hazardous 

substances and wastes. 

Damage of subsurface 

structures during drilling and 

excavation activities 

Soil contamination Low adverse Cautious drilling along other artificial 

subsurface structures; Design adjustments 

or modification of already present 

structures 

Generation of surplus soil 

(approximately 4.4M m3) from 

excavation/tunneling  

¶ Traffic congestion and damage of 

roadways along the route to 

disposal site 

¶ Increased sedimentation of 

nearby water bodies 

High adverse ¶ Use of surplus soil as backfilling 

materials in quarry sites, land 

reclamation projects, and elevation of 

low-lying areas; 

¶ Proper scheduling of excavation works, 
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Environmental aspect Potential impact Assessment of impacts Mitigating measure 

¶ Aesthetic impacts 

 

and coordination with surplus soil 

recipients to ensure immediate hauling 

of surplus soil 

¶ Develop and implement Traffic 

Management Plan 

¶ Road maintenance by the contractors 

Transport of construction 

materials 

Traffic congestion and damage of 

roadways along the route to disposal 

site 

High adverse ¶ Proper scheduling of the delivery of 

construction supplies and materials 

¶ Develop and implement Traffic 

Management Plan 

¶ Road maintenance by the contractors 

Generation of solid wastes from 

the construction workforce  

¶ Land and water contamination 

¶ Aesthetic impacts 

¶ Spread of diseases  

Moderate adverse ¶ Submission and implementation of Solid 

Waste Management Plan as part of 

ŎƻƴǘǊŀŎǘƻǊǎΩ ŜƴƎŀƎŜƳŜƴǘ 

¶ Placement of waste bins to avoid 

dispersal of litter and regular site 

maintenance duties 

¶ Regular collection, transportation and 

disposal of wastes to minimize the 

attraction of vermin, insects and pests    

Liquefaction ¶ Damage to underground 

structures and overlying 

structures (in depot and stations) 

in the event of an earthquake  

¶ Loss of soil strength, settlement 

of soil, lateral spreading, bearing 

Moderate adverse ¶ Constructing subways structures at 

deep underground  

¶ Chemical liquid injection for soil 

strength improvement 

¶ Observe 20 meters buffer zone from 

body of water (surface and subsurface) 
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Environmental aspect Potential impact Assessment of impacts Mitigating measure 

failures, floatation of embedded 

structures 

¶ Conduct a borehole log of Pasig 

riverbed to identify how thick is the soft 

sediments and other sedimentary beds 

Ground shaking  Damage to components of the 

construction work  

High adverse ¶ Reinforcement of the surface structures 

to be constructed for the station to 

ensure safety and continued use 

¶ Adopt a seismic design during the 

detailed engineering phase of the 

subway project 

¶ Earthquake drills and early warning 

system 

¶ Emergency exits on and in between 

stations  for eventuality of an 

earthquake event 

 

Ground rupture Damage to components of the 

construction work 

High adverse ¶ Conduct inclined drilling survey of the 

subsurface condition of the area 

surrounding not only the Cayetano 

Boulevard Station but also the sections 

of the proposed alignment located 

nearby the fault traces, in consultation 

with PHIVOLCS 

¶ Strongly consider realignment of the 

subway in Cayetano Blvd. Station, away 

from the fault 
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Environmental aspect Potential impact Assessment of impacts Mitigating measure 

OPERATIONAL PHASE 

Landscape ¶ Aesthetic impacts on landscape 

resources  

¶ Shadows of elevated structures 

 

Low adverse Structures in the station entrances will be 

designed to occupy minimal space and will 

be low rise structures to prevent blockage 

of significant amount of sunlight to the 

surrounding areas. 

Leaks and accidental spills of 

chemicals, especially at the 

depot area 

Soil contamination Moderate adverse Emergency and contingency plan in case of 

spills and health and safety management 

plan must be in place 

Solid waste generation ¶ Land and water contamination 

¶ Aesthetic impacts 

¶ Spread of diseases  

¶ Devaluation of land value 

Moderate adverse Policies on solid waste minimization and 

solid waste management should be 

implemented in stations and depot. 

Geological hazards 

(liquefaction, Ground 

shaking/ground rupture) 

Damage to underground structures 

and overlying structures (in depot 

and stations) 

High adverse ¶ Regular maintenance checks of 

structures and tests of safety measures 

¶ Earthquake drills and early warning 

system 

¶ Emergency escape route 

Leaks and accidental spills of 

chemicals, especially at the 

depot area 

Soil contamination Moderate adverse Emergency and contingency plan in case of 

spills and health and safety management 

plan must be in place 
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2.2. THE WATER 

2.2.1. Baseline Environmental Conditions 

 

2.2.1.1. Hydrology 

 

Metro Manila is composed of 17 cities and is surrounded by rivers and creeks, which define the 

city boundaries and other water channels passing through it. Referring to Figure 34below, the 

lower right side of Metro Manila is the largest fresh water in the Philippines, the Laguna de Bay, 

while to the left side is the Manila Bay.  Metro Manila is also bounded by several rivers, the San 

Juan River in Quezon City, the Marikina River, the Pasig River and the Manggahan Floodway. The 

surface runoffs are drained by rivers such as Meycauayan, San Juan, and Tullahan, and by the 

Manila Bay.  

 

 
Figure 34.  Water bodies surrounding Metro Manila 

 

The MMSP alignment, including the depot, will traverse three rivers, namely Tullahan River, San 

Juan River and Pasig River, and creeks, which is presented in Appendix G.  Hydrology of each city 

along the MMSP alignment will be discussed in the succeeding sections. 
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Valenzuela 

 

Valenzuela City has several rivers and creeks. The four major rivers in the city are Meycauayan 

River, Polo River, Calooing River and Tullahan River. MŀƧƻǊƛǘȅ ƻŦ ǘƘŜ ŎƛǘȅΩǎ ǎǳǊŦŀŎŜ ǊǳƴƻŦŦ ŘǊains 

towards Meycauayan River, as well as to Tullahan River and Manila Bay.   

 

Nearly one third of the city is swampy and fishpond areas with an elevation of only one to five 

meters above sea level. In addition to this topographic characteristic, the city is within an area 

that has a 16% frequency of tropical cyclones. These make the western portion of the city 

susceptible to flooding. 

 

The eastern section, where the proposed depot is located, in turn, generally have more stable 

soils and are less prone to flooding, as shown in Figure 35. 

 
Source:  Valenzuela City CLUP for 2009 - 2018 

Figure 35. Map of Flood Prone Areas in Valenzuela City 

 

Quezon City 

 

Quezon City is generally unaffected by tidal flooding, as shown in Figure 36, having an elevation 

ranging from 2 meters above sea level (masl) on the south near Manila, up to 232 masl on the 

northernmost tip of La Mesa Reservoir. At its lowest elevation, the low lying areas along the 

banks of San Juan River in Barangay Doña Imelda-Damayang Lagi and Talayan Roxas-Kalusugan, 

are prone to overflow flooding should San Juan River start to back flow at its junction with Pasig 

River.  The proposed seven stations within Quezon City (Quirino Highway, Tandang Sora, North 

 

Depot 
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Ave., Quezon Ave., East Ave., Anonas and Katipunan) are located 50 meters above sea level 

which is low to moderately prone to overflow flooding. 

 

 
Source: Quezon City CLUP for 2011-2030 

Figure 36. Tidal Mapping of Quezon City 

 

Although Quezon City has a high elevation, it was heavily flooded during the Typhoon Ondoy in 

September 2009, wherein 455.00 mm of rainfall fell in Quezon City within 24 hours.  This 

amount of rainfall reached levels that are expected once per century or once every 150 years.  

 

Pasig City 

 

There are two natural bodies of water traversing the city, the Pasig River and the Marikina River. 

There are also 17 creeks or esteros ǘƘŀǘ Ǌǳƴ ǘƘǊƻǳƎƘ ǘƘŜ ŎƛǘȅΩǎ ǘŜǊǊƛǘƻǊȅ ŀƴŘ ƛǘǎ ǇŜǊƛǇƘŜǊȅΦ ¢ƘŜ 

Manggahan Floodway cuts across Pasig, from Marikina River bend in Barangay Rosario towards 

Laguna de Bay. 

 

Drainage systems in Pasig are determined by the Pasig-Marikina River System and the West 

Manggahan drainage area. The Pasig-Marikina River System, with a catchment area of 651 km2, 

is prone to overbanking which includes excess flood runoff overflowing from Pasig and Marikina 

riverbanks and storm water inundation from drainage and creek networks. Manggahan 

Floodway, on the other hand is a typical interior flood-prone area, 39 km2 along Laguna de Bay.  

Storm rainfall and high water levels in the lake cause flooding in the area. This endangers 

communities along the lakeshore.  

La Mesa Water Shed 
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Apart from the Laguna Bay spillage, Pasig may relatively be free from floods, particularly, the city 

proper, but floods from storm run-off occur in most areas due to intense rainfall and excessive 

flows of the two rivers. 

 

Drainage lines within Pasig City have a total aggregate length of 104 kilometers consisting of 

open canal, covered canal and underground reinforced pipes. These underground reinforced 

concrete pipes are mostly installed in private subdivisions. 

 

Almost all thoroughfares and residential areas have underground drainage facilities, while those 

of high density residential areas are provided with open or closed canal to relieved the city of 

storm flooding. 

 

In recent years, the city has experience severe flooding conditions in many of its low-lying or 

flood-prone areas. The damaging impacts of Typhoon Ondoy in 2009, and the torrential 

monsoon rains (Habagat) of 2011 included severe flooding of many areas especially where rivers 

and creeks crossed. 

 

Makati City 

 

Makati City has areas that are prone to flood hazards.  Flood occurrence is generally restricted to 

creeks and rivers except in the western part of the city wherein sheet floods cover a large area 

due to the very low and flat topography.  

 

As presented in Figure 37, areas that are prone to 2 to 10-year and 50 to 100-year flood cycles 

are distributed along creeks, Pasig River and low lying areas. Parts of the City that are prone to 

50 and 100-year flood cycle are restricted along the Pateros River and its junction with Pasig 

River. Even so, the MMSP alignment traversing Makati City will be located underground.  Hence, 

the subway will not have any influence in the flooding conditions in Makati City. 
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 Source: Makati City CLUP for 2013-2023 

Figure 37. Flood Hazard Map of Makati City 
 

Taguig City 

 

Taguig has two major rivers that feed Laguna de Bay, namely, the Taguig River and the Napindan 

Channel, which is linked to the eastern portion of the Pasig River. The Napindan River normally 

flows from Laguna de Bay to the Pasig River, but can also flow in the opposite direction, 

depending on the river itself, the water table in the lake, the tidal stage in Manila Bay, and the 

annual evaporation from the lake.  

 

Over half of the municipality of Taguig is within the flood zone, which could be attributed to low 

elevation, poor soil permeability, altered natural drainage (via the Napindan hydraulic control 

gate), and water runoff from a large geographical area, which has been further aggravated by 

recent developments.  

 

Flood Hazard along the MMSP Alignment 

 

The proposed MMSP line appears to be generally safe from flood hazard, aside from possible 

failure of artificial drainage. According to flood hazard map in Figure 38, the proposed stations 

will have no risk of flooding except for the proposed Anonas and Quezon Avenue stations. 

 

The Anonas station surrounding area was rated as prone to low and moderate flooding hazard. 

The nearby creek/stream induces and worsens the risk when it overflows. Proper mitigating 

MMSP 

Alignmen
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measures are necessary to lessen the risk for the station. The area to the south of Quezon 

Avenue (Centris area and Panay Avenue near EDSA) acts as a mini catch basin of the surrounding 

higher elevated areas, generating a moderate to high risk to flooding. The risk of the 

creek/stream to the north of Quezon Avenue overflowing increases the risk to flooding, hence 

the rating of moderate to high flood hazard.  The surrounding area of Cayetano Blvd. Station in 

Taguig is also rated with low flooding hazard. 

 

 
Source:  Project NOAH 

Figure 38. Composite map of the 100 year Flood hazard maps of Quezon, Pasig, and Makati 

Cities from Project NOAH. 
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2.2.1.2. Water Quality 

 

Philippine water quality is assessed based on the set beneficial use as defined in the newly 

revised DAO 2016-08 or the Water Quality Guidelines (WQG) and General Effluent Standard 

(GES) of 2016.  The WQG applies to all water bodies in the country, of which should meet the 

parameters that define the desired water quality 100 percent of the time to maintain its 

designated water body classification. The GES, on the other hand, applies to all point sources of 

pollution regardless of volume that discharge to the receiving body of water. 

 

In the case of Metro Manila, massive population growth, infrastructure development and 

increased economic activities led to the deterioration of its water bodies.  In 1990, the Pasig 

River was pronounced as dead and incapable of sustaining marine life.  As of 2003, the DENR 

formally declared four more rivers as biologically dead; the Navotas-Malabon-Tenejeros-

Tullahan (NMTT) River, Paranaque River, Marikina River and San Juan River. 

 

To validate existing water quality data from secondary sources, actual surface water sampling 

was conducted on rivers along the MMSP alignment.  Surface water samples were taken from 

Tullahan River, San Juan River and Pasig River as shown in Figure 39. 

 

Table 20 presents the surface water sampling stations, coordinates, date and time of sampling 

and weather conditions during sampling.  The sampling was undertaken last March 1, 2017.  

Standard water sample preparation and sampling procedures were followed.  Field 

measurements of pH and temperature were also undertaken.  The samples were then analyzed 

for physico-chemical and bacteriological parameters. 

 

Table 20.Surface Water Sampling Stations, Coordinates, Date and Time of Sampling and 

Weather Conditions during sampling 

Sampling 

Stations 
Coordinates 

Date of 

Sampling 

Time of 

Sampling 

Weather 

Conditions 

Tullahan River  14o пмΩ онέ b 

121o мΩ нсέ 9 

March 1, 2017 

10:10 am Sunny 

San Juan River 14o плΩ мέ b 

121o нΩ пέ 9 

10:50 am Sunny 

Pasig River 14o опΩ пέ b 

121o нΩ рпέ 9 

12:25 pm Sunny 

 

Presented in Table 21 is the summary of test results of surface water and the corresponding 

DENR standards set in DAO 2016-08.  Certificates of analysis are presented in Appendix H. 
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Figure 39.Sampling Locations for Surface Water and Deep Well Survey 

  






























































































































































































































































