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CHAPTER 1 INTRODUCTION 
 
1.1 Background 
 
The Megatren, more popularly known by its generic name LRT Line 2, is a 13.8 km mass transit line that 
traverses four cities in Metro Manila namely Pasig, Quezon, San Juan and Manila along the major 
thoroughfares of Marcos Highway, Aurora Boulevard, Ramon Magsaysay Boulevard, Legarda and Recto 
Avenue.  The Megatren, which started initial commercial operation in April 2003, is the latest of its kind 
in the world today.  It is an Automatic Train Operation system which is at par in terms of facilities and 
technology with those in other parts of the world.  It is equipped with a CCTV system that enables the 
railway operator to monitor activities of passengers and employees at the stations and inside the trains.  
Moreover, the LRT 2 is commuter friendly and has facilities especially designed for the elderly and 
persons with disabilities.  The Megatren system has 18 new four (4) - car trains. Each train is 92.6 
meters long and consists of four motorized cars. One train can seat 232 passengers. It can accommodate 
1,396 more standing passengers along its spacious coaches. 
 
In order to expand the public transport network and to correct the excessive dependence on the vehicular 
traffic in Metro Manila, the LRT Line 2 extension project has high necessity, and implementation of the 
assistance for this also has high necessity. 
 
This project has been positioned as a high priority in the transport sector in Metro Manila, and it has been 
selected as a governmental PPP priority project. This makes it clear that the intention of the government is 
to implement this project and that the government will give it all possible assistance. 
 
1.2 Implementation Scheme 
 
Several PPP options were studied, including the operation and maintenance of the expanded LRT 2 line, 
and the selected scheme, is a Hybrid scheme (PPP-ODA), where capital cost for implementation will be 
funded by government under a mixed scheme of traditional Government Appropriations Act (GAA) and 
Official Development Assistance (ODA) procurement processes, and upon completion it leases the 
completed assets for O&M management to the private investor.  The public sector, apart from financing, 
takes on the procurement, completion, and delivery risks for the public component.  The GAA portion 
corresponds to the Civil Works of the project, and the ODA portion to the corresponding electro-mechanic 
subsystems. 
 
This concession will be awarded to the bidder that offers the best concession conditions to the 
government. 
 
1.3 Objective of Study 
 
The objective of this study (regarding Line 2 only) is to review the previous report funded by JICA in 
2011, the Preparatory Study for LRT Line 2 Extension Project of October 2011. 
 
The items that have been reviewed from the previous study are: 
 

 Demand forecast 
 Civil and E&M Works 
 Alignment 
 Operation Plan 
 Implementation Plan 
 Cost Estimation 
 Environmental and Social Considerations 
 Project Effects 
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The result of the review of some of the above mentioned items concluded that the civil works and the 
items corresponding to the Electro-mechanic system have not been modified. 
 
1.4 Content of this Report 
 
This Final Report includes bellows. 
 

 Demand forecast / Surveys 
 Operation Plan 
 Cost Estimation 
 Implementation Plan 
 Consideration on Project Effects 
 Environmental and Social Considerations  
  

 
 



 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CHAPTER 2 
DEMAND FORECAST 
 



 

2-1 

 DEMAND FORECAST CHAPTER 2
 
2.1 Line-2 Current Patronage and Review of Past Studies for the East Extension Project 
 
2.1.1 Introduction 
 
A number of Feasibility Studies and reviews have been conducted for the LRT Line-2 Extension to the 
east from Santolan and to the west from Recto. The studies reviewed for this project are listed at the end 
of this Chapter.  This Chapter focuses on the review and updated patronage forecast for LRT Line-2 East 
Extension (for two stations: Emerald and Masinag for an additional length of 4.18km) from Santolan to 
Masinag – the Project. Where necessary, references have been made to the other LRT Line-2 patronage 
demand forecast and data and have been acknowledged.  
 
The reviews of previous demand estimates and preliminary patronage forecasts prepared for this study 
were reported in Progress Report Volume 1, Chapter 2 in July 2012. Since then, the results of the recently 
conducted traffic and passenger surveys for this project have been analysed along with the latest (up to 
July 2012) LRT Line-2 patronage data supplied by LRTA. As result the preliminary patronage demand 
estimates have been revised. This chapter presents the patronage demand forecast for the whole of Line-2 
(including the extension), for 30 years from 2015 (assumed opening year) to 2045. These patronage 
estimates have then been used to calculate rolling stock and other infrastructure requirement, and also to 
estimate the project economic and financial viabilities.  

 
2.1.2 Past Studies 
 
Most recent of these studies is “Preparatory Study for LRT Line-2 Extension Project”, completed by JICA 
consultants in October 2011 (Reference-2). This study itself was an update of an earlier study “Line-2 
West & East Extension Ridership Study” conducted by Oriental Consultants & TTPI, completed in 
November 2009 (Reference-1).  
 
The analysis presented here has taken account of the detailed analysis given in the OC/TTPI report of 
November 2009, (Reference-1). The most recent demand forecast presented in the October 2011 study 
(Reference-2) has been also referred to where necessary. 

 
2.1.3 Line-2 Current Patronage Characteristics 
 
LRT Line-2 from Recto in the west to Santolan in the east (12.56km), with eleven stations opened for 
revenue service in April 2003. In 2004, the 1st full year of operation, the patronage on Line-2 was 20.6 
million passengers (Pax). The growth in demand was instantaneous and the ridership more than doubled 
by 2005 to 41.9 million Pax, and increased by another 40% by 2008 to reach 58.9 million Pax. After that 
the demand growth rate steadied, at an average growth of about 3% from 2008 to 2011 has been recorded. 
By the end of 2011 the annual patronage had reached nearly 63.8 million Pax. Analysis of 1st seven month 
(January to July 2012) ridership data shows that it increased by 12.6% compared with the patronage for 
the same period of 2011. This considerable increase in ridership indicates that the patronage on the line 
has started to grow again, after the slow-down in the growth rate from 2008 to 2011.  
 
Line-2 annual patronage since opening is illustrated below in Figure 2.1-1. It can be seen that since 2008 
the growth had steadied. However, the lower growth of the last three years has been more than 
compensated by higher than average growth in the 1st and 2nd quarters of 2012. Figure 2.1-2 shows the 
monthly demand since 2008 to July 2012, and the high growth of 2012 is evident. Similar growth in 
demand is expected in the later months of the year, and if projected on the same basis the 2012 patronage 
is likely to be around seventy million Pax. Based on the March 2012 ridership data analysis it was found 
that the average weekday demand is 212,000 passengers. Even though the demand in later months June 
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and July grow at higher than average monthly rates, it was the March 2012 demand taken as the base case 
average weekday demand for 2012.  

 

 
Source: LRTA Data & Study Team Analysis 

Figure 2.1-1 Line-2 Ridership, 2003-2011 
 

 
Source: LRTA Data & Study Team Analysis 

Figure 2.1-2 Line-2 Monthly Ridership, 2007 to July 2012 
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Source: LRTA Data & Study Team Analysis 

Figure 2.1-3 Line-2 Monthly Ridership 2011 
 
It can be seen average monthly demand in 2011 was almost the same as the demand in March 2011. 
Analysis of daily boarding and alighting by station for the month of March was further analysed as the 
base case data. However, average weekday demand at Santolan station was quite skewed (more than 
17%), therefore for Santolan station data for Tuesday, 26th June 2012 (the day of passenger interview 
surveys at Santolan for this Project) was used and the boarding and alighting at other stations was 
normalised to total average weekday demand of 212,000 Pax as the base case average weekday demand 
for 2012. 
 
The total daily boarding and alighting estimated for an average weekday demand for 2012 is illustrated in 
Figure in Figure 2.1-4. It can be seen that busiest station is Recto, closely followed by Santolan the two 
terminal stations. Cubao station is the next busiest station, as it is a major hub for commercial activity and 
also for passengers to interchange with MRT Line-3. The daily boarding and alighting for some stations 
over the operational hours is quite different, in some cases like Cubao and Katipunan stations the 
difference is more than 10% of daily demand. This aspect was further analysed using available data from 
other months. It is a strange phenomenon and the directional variations changes by the day throughout the 
year and in some cases it is quite extreme, whereas on other days boarding and alighting for a station can 
be quite similar. This has to do with the choice of different modes/ routes to and from work, for example 
some passengers returning from work may stop of for other activities, or on the other hand some 
passenger may get a lift or use more comfortable mode in the morning and return by LRT. For simplicity, 
and for further analysis Line-2 data of Tuesday, 26th June 2012, for Santolan Station was used, as on that 
day boarding and alighting only differed about 5%.  
 
It can be seen that other than the terminal and interchange stations, patronage on other station is small, 
particularly: J Ruiz, Gilmore and Belmonte where the daily boarding and alighting were less than 20,000 
Pax per day. This goes to show that most passenger use the line from the eastern end of Metro Manila to 
the busy Manila centre of Legarda and Recto. This is also evident form the average trip length frequency 
distribution analysis of the patronage data which gives a daily average trip length of 7.9km for line of 
12.6km long.  
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Source: LRTA Data & Study Team Analysis 

Figure 2.1-4 Line-2 Daily (Average Weekday) Station Boarding & Alighting - 2012 
 
Analysis of daily distribution of demand by direction of travel over the operational hours is illustrated in 
Figure 2.1-5. It can be seen that the AM-Peak loading on Line-2 is more pronounced than the PM-Peak. 
In the morning, the recorded peak is 13.3% of daily boarding in the west bound direction between 07:00 
and 08:00. The evening peak ridership is lower than the morning, and it is estimated to be 12.4% of the 
daily demand. The evening peak occurs between 18:00 and 19:00. The patronage during the off-peak 
hours of 10:00-16:00 is less than 7% of the daily ridership. 

  

 
Source: LRTA Data & Study Team Analysis 

Figure 2.1-5 Line-2 % of Average Weekday Ridership during Operational Hours-2012 
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As the AM-Peak hour (07:00-08:00) is the busiest ridership period on the line, it was adopted for all 
further peak demand analysis. Figure 2.1-6 illustrates the station boarding, alighting, and line load as 
maximum Passengers Per Hour Per Direction (PPHPD) for both direction of travel in the morning 07:00 
to 08:00. The peak hour (2-way) demand accounts for about 8.5% of the daily total (2-way) ridership. The 
current 2012 peak ridership (PPHPD) is estimated to be 10,800 Pax/hour/ direction between Belmonte 
and Gilmore stations in the west bound direction. It is also interesting to note that line load is almost 
similar, above 10,000 Pax from Anonas to Pureza station over half the length (7.2km) of the line, giving 
an average trip length of 8.5km in the peak (Westbound) direction, against an average trip length of 7km 
in the off-peak (Eastbound) direction.   

 

 
Source: LRTA Data & Study Team Analysis 

Figure 2.1-6 Line-2 AM-Peak Hour Demand Characteristics – 2012 
 

2.1.4 Line-2 Annualisation Factor 
 
In order to estimate the annual patronage the LRTA 2011 daily Line-2 ridership data was analysed. The 
data shows a considerable difference in demand during the working days (Monday to Friday) and the 
weekends (Saturday and Sunday). The 2011 daily passenger boarding for Line-2 are summarised in Table 
2.1-1 below. As the demand is estimated for average weekday, a factor is required to convert the daily 
demand to annual demand and hence to estimate the annual revenue. Form Line-2 data analysis the 
annual factor is calculated to be 331.18 or say 330. 
 
It may also be argued that as population gets more prosperous there would be more leisure trips, likely to 
be in the evenings or over the weekends. This may have impact on the annual factor. However, for 
simplicity and not to overestimate annual demand a factor of 330 was used for both Lines-2 annual 
demand estimates for all forecast years. In comparison, both previous studies of Line-2 had used an 
annual factor 320, therefore had underestimated (by about 3%) the annual revenue to be accrued.  
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Table 2.1-1 Calculation of Line-2 Annual Demand Factor (2011) 

Day No of Days Total Boarding Average Boarding 
Monday 52  9,856,204  189,540 
Tuesday 52  9,752,775  187,554 

Wednesday 52  9,907,729  190,533 
Thursday 52  10,134,080  194,887 

Friday 52  10,460,834  201,171 
Saturday 53  8,488,256  160,157 
Sunday 52  5,231,386  100,604 

Total (2011) 365  63,831,264 174,880 
Week-days 

(Monday-Friday) 
260 50,111,622 192,737 

Annual Factor = Total Annual Boarding/ Average Weekday Boarding 
= 63,831,264/192,737 = 331.18 ~=330. 

Source: LRTA Data, Estimate by JICA Study Team 
 

2.1.5 Review and Comparison of Demand Forecasts of Past Studies 
 
Table 2.1-2 below summarises the average weekday patronage demand forecasts prepared by the above 
referenced studies and comments explain the underlying reasons as to the reliability of these forecasts. 
For comparison purposes JICA study team forecast for this project is also presented for the same forecast 
years. The Table also compares the other attributes of the demand forecast, which influence the viability 
of the project. It can be seen that the previous forecast average daily trip length has been under estimated 
by about 11% (6.98kv vs. 7.86km) for without extension (current 2012) case; and about 18% to 22% for 
the future years (constant 8.2km for all years vs. 10.22~10.56km for 2015~2045). This would have 
serious impact on the revenue estimates prepared by the previous studies, particularly as the fares are 
distance based. In addition previous studies used an annualisation factor of 320 vs. 330; therefore has 
underestimated the revenue by more than 20% per annum. 
 
In the previous studies the key characteristics of the line demand i.e. PPHPD was estimated independent 
of the peak hour demand, using a constant factor of 3.5% of daily demand. This had led to serious 
under-estimation of PPHPD for Line-2 with extension to Masinag, and had led to underestimation of the 
future rolling stock requirements. This study has estimated the peak demand (PPHPD) for each of the 
forecast years, according to the changes in demand along the line.   
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Table 2.1-2 Average Daily Patronage (Pax, 000) Forecast by Previous Studies 

Source Study Description & (Comments) 2012 2015 2020 2025 2030 2035 

LRTA 
LRTA 2012 Actual Ridership to July 
2012, and extrapolated to 2012 average 
weekday demand) 

212.2 – – – – –

Ref-1. 

JICA  Forecasts of November 2009, – 
based on fare of PHP 9.8+0.98/km –  

Without Extension 
– 254.1 280.5 325.2 377.0 437.1

JICA  Forecasts of November 2009, – 
based on fare of PHP 9.8+0.98/km – 

With East Extension to Masinag 
– 383.1 422.9 490.3 568.4 658.9

Increase Due to East Extension – 129.0 142.4 165.1 191.4 221.8
PPHPD (3.5% of Total Demand) – 13,400 14,800 17,160 19,890 23,060

Ref-2. 

JICA  Forecasts of October 2011, – 
based on  fare of PHP 11+1.0/km –  

Without Extension 
– 218.6 241.3 279.8 324.3 376.0

JICA  Forecasts of October 2011, – 
based on  fare of PHP 11+1.0/km –  

With East Extension to Masinag 
– 335.6 370.5 429.6 498.0 577.3

Increase Due to East Extension – 117.0 129.2 149.8 173.7 201.3
PPHPD – Not Reported 

Ref 
1&2. 

Average Trip length(km) 6.98 8.20 (constant) 
Annualisation Factor 320 320 

JICA 
August 
2012 

JICA – Line-2 Without Extension 
(2012 based on  current fares & 
Forecasts based on fare of 
PhP11+1.0/km)  

 

212.2 231.8 262.3 289.6 315.8 340.2

JICA – Line-2 With East Extension to 
Masinag 
(Based on  fare of PHP 11+1.0/km)  

 

– 306.0 350.7 392.3 432.3 469.0

Increase in Demand Due to Extension – 74.2 88.4 102.7 116.4 128.7
Average Trip length(km) 7.86 10.22 10.31 10.41 10.49 10.53

PPHPD 10,800 17,700 20,600 23,300 26,000 28,400
Annualisation Factor 330 330 

Note: Ref-1 & 2, Refer to the reference list given at the end of this Chapter, in Section 2.5.  
Source JICA Study Team 

 
Table 2.1-2 above also includes the JICA Study Team demand forecast prepared for this project for ease 
of reference. Both of the previous forecasts of November 2009 (Reference-1) and October 2011 
(Reference 2) opening year (2015) patronage is estimated using a demand model (no details are provided). 
Whereas following year forecast for 2015 to 2020 is a simple growth factor of 2% p.a. both for the 
existing line and with east extension. It is highly unlikely that patronage growth will be the same for the 
existing line and with extension of two stations to the east covering an additional 4.6km of catchment 
area.  
 
Similarly, growth for later years 2020 to 2035 and beyond to 2045 is assumed to be 3% per annum, at a 
higher rate than from 2015 to 2020, again for both existing section of Line-2 and the east extension. This 
is a clear contradiction in itself that growth would be lower in earlier years, 2015-2020 and higher in later 
years from 2020 to 2045. Also no account is taken of capacity restraint or other exogenous factors like 
future capacity limit of the line or earlier year development which would follow the extension of the line 
into Masinag area. Therefore it is important to prepare more plausible demand forecast for the existing 
line and the impact of extension based on demand forecasting techniques rather than an assumed single 
growth factor for all years.  
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2.2 Demand Forecast Methodology 
 
2.2.1 Introduction 
 
The patronage demand forecast methodology is same for both Line-1 and Line-2, and has been discussed 
in detail in Volume-1 Chapter-2. For this project most recent Line-2 data (up to July 2012) has been 
provided by LRTA. The analysis of LRTA Line-2 data has been presented and discussed above to get the 
base case demand for LRT Line-2, and to ensure that the demand forecast is based on most recent data for 
the opening year of 2015. 
 
Considerable work has already been done in the past on travel demand estimates through demand 
modelling. For this study, it is felt that a full-scale modelling approach is not realistic. A simplified 
approach of validation of previous forecasts (for the year’s to-date) against current LRTA Line-2 
patronage data, and projection of future ridership estimates for this project would take account of the 
previous study’s modelled results for the opening year. This latest demand forecasts are based on the 
analysis of most recent data, analysis of past trends, previous study estimates, study team own estimate 
derived from recent LRTA data and recent (June 2012) LRT passenger interview surveys and Marcos 
Highway traffic & vehicle occupancy survey data. 

 
2.2.2 LRT Lines-2 Demand Forecast Methodology – An Outline 
 
The demand forecast for Line-2 assessment has four main components: 

 

1. Converted Demand (A): Passengers who currently travel to Santolan station either by walk or other 
modes and transfer to Line-2; however after extension these passengers would transfer not at 
Santolan but either at Emerald or Masinag stations. This would cause reduction in demand at 
Santolan station, but does not cause increase patronage but results in increase in Pax-km travelled 
on LRT.  

2. Converted Demand (B): Passengers who currently travel to Metro Manila by other modes 
(especially to areas closer LRT/MRT stations), would switch to using Line-2 at Emerald or 
Masinag stations, because they have comparatively better time savings from Emerald or Masinag 
than before. 

3. Diverted Demand: Passenger who will divert to Masinag from Other highways and then use LRT. 
(considered to be minimal). 

4. Generated (Local) Demand: Passenger with origin and destination between Santolan, Emerald and 
Masinag stations. It is expected that there would also be additional demand (though limited) from 
Emerald and Masinag to other stations, which were not made before the extension. 

 
The methodology adopted to cover all four types demand is mostly based on traffic and passenger 
interview surveys conducted for this study and most recent patronage data. The key components of the 
methodology adopted is outlined below, the survey data used in the analysis is described in the following 
sections and the details results are given in the Traffic Survey Report submitted under separate cover. The 
outline demand forecast methodology is: 

 
 A thorough analysis of most recent Line-2 data to establish base case demand and latest trends; 
 Estimate base case (2012) daily and peak demand; 
 Estimate peak, and annualisation factors; 
 Estimate daily and peak patronage demand for the existing Line-2 (without extension), for the 

opening year of 2015 based on past trends; 
 Estimate the daily reduction in demand at Santolan, and converted, diverted and additional daily 

demand (components 1-4 described above) due to east extension of line for the two stations: 
Emerald and Masinag; 
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 Estimate travel demand distribution pattern for demand from Emerald and Masinag, based on 
previously modelled demand of November 2009 study (Reference-1); 

 Estimate total daily travel demand and pattern (station-to-station matrix) for Line-2 with extension 
for the opening year (2015); 

 Estimate demand for the next 30 years to 2045, in steps of 5 years for the additional station and the 
existing line; 

 Estimate total Daily travel demand, station boarding and alighting; 
 Estimate average trip length for the daily demand; 
 Estimate AM-Peak hour demand with extension, and estimate PPHPD for the AM-peak hour; 
 Estimate annual ridership and fare-box revenue. 

 
2.2.3 Traffic and LRT Line-2 User Interview Surveys – Overview 
 
Traffic volume, vehicle occupancy, highway and LRT passenger interview surveys were conducted as 
outlined below: 

 
 Traffic volume counts 100% sample of all vehicles, by 11 types of vehicle for 16 hours 

(06:00-22:00) at three locations along Marcos Highway between Sumulong Highway and west of 
Santolan LRT station; 

 A Sample (5~10%) survey of passenger vehicle (9 types, excluding goods vehicles) occupancy for 
the same time period as traffic counts at three locations along Marcos Highway. 

 Private and public passenger vehicle interview surveys of a sample of occupants at one location on 
Marcos Highway (west of Sumulong Highway 

 LRT boarding and alighting passenger interview surveys at Santolan Station – a sample of 400 (200 
boarding and 200 alighting) passengers. 

 
2.2.4 Traffic Count, Vehicle Occupancy and Passenger Interview Surveys 
 
These surveys were conducted at four locations as described below. The reason for the choice of these 
sites was to fully ascertain the characteristics of the current LRT demand at Santolan and non-LRT 
demand along Marcos Highway. 

 

1. Traffic count, vehicle occupancy and private vehicle driver & public transport passenger interview 
surveys at Marcos Highway – west of Sumulong Highway Station -01 (STN.01); 

2. Traffic count and vehicle occupancy surveys at Marcos Highway – west of Emerald Drive, Station 
-02 (STN.02); 

3. Traffic count and vehicle occupancy surveys at Marcos Highway – west of Santolan LRT Station, 
Station -03 (STN.03). 

4. LRT passenger interview surveys at Santolan Station. 
 

The results of Marcos Highway traffic count and occupancy survey results are illustrated in Appendix C, 
Figures C.1 to C.3 respectively for stations 1-3, and observed person trips are summarised below in Table 
2.2-1. 
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Table 2.2-1 Traffic Volume (Person & Vehicle Trips) at 3 Survey Stations (01-03) 

Person Trips by 
Mode 

STN. 03 (Santolan) STN. 02 (Emerald) STN. 01 (Masinag)
2-Way 2-Way 2-Way 

Private 
(Incl. 2/3 Wheel) 

90,600 27% 120,900 33% 125,900 38%

Taxi & FX 27,400 8% 41,100 11%  22,500 7%
Jeepney  133,200 40% 203,100 55% 185,900 55%
Bus 2,100 1% 900 0%   600 0%

Sub-tot Public 162,700 49% 245,100 67% 209,000 62%
LRT (26-Jun-12)  78,200 23%  - 0%    - 0%

Public + LRT 240,900 72% 245,100 67% 209,000 62%
Total (Priv+Pub) 331,500 100% 366,000 100% 334,900 100%

Vehicle Trips by 
Mode 

STN. 03 (Santolan) STN. 02 (Emerald) STN. 01 (Masinag)
2-Way 2-Way 2-Way 

Private 
(Incl. 2/3 Wheel) 

58,250 71% 59,960 73% 61,670 77%

Taxi & FX 12,670 16% 10,900 13% 5,820 7%
Jeepney 10,500 13% 10,770 13% 12,290 15%
Bus 110 0% 100 0% 110 0%

Sub-tot Public 23,280 29% 21,770 27% 18,220 23%
Total (Priv+Pub) 81,530 100% 81,730 100% 79,890 100%

 Survey by TTPI & JICA Study Team Analysis 
 
The survey showed the contribution of the LRT to the travel along the Marcos Highway, there is 
considerable reduction in the number of Jeepney and Jeepney passengers which mostly transfer to the 
LRT. At Santolan the LRT accounts for 23% of all person trips and almost 1/3 of the public transport trips. 
This also results in reduction of about 15% drop in Jeepney flows, and 8% drop in private vehicles 
between Santolan and Masinag. Analysis of passengers using the LRT Station at Santolan by mode of 
arrival and departure is summarised below for the expanded data in Table 2.2-2. (The sample survey 
passenger interview data has been expanded to the daily LRT boarding and alighting at Santolan Station 
on Tuesday 26-June-2012 – the survey day). 
 

Table 2.2-2 Passenger Mode of Arrival & Departure at Santolan Station 

Pax Mode of Arrival/ Departure
Boarding 

Pax 
Alighting 

Pax 
Total 
(B+A) 

% by 
Mode 

Private (Incl. 2/3 Wheel)  5,591  7,506  13,097 17%
Taxi & FX  5,167  4,152  9,319 12%
Jeepney  23,282  24,154  47,436 63%

Walk  2,960  3,114  6,074 8%
Total (LRT Pax on 26-Jun-12) 37,000 38,926 75,926 100.0%

 Survey by TTPI & JICA Study Team Analysis 
 
The survey also recorded the LRT passenger trip origin and destination zone (areas) at the Santolan end. 
Table below summarises the trip O/D by mode of arrival. This clearly demonstrates the local demand of 
Santolan, Emerald, Masinag and Other Areas. The results are summarised in Table 2.3-3. This 
immediately yielded the Santolan station local demand, demand from Emerald and Masinag, and other 
areas of passengers using the Santolan Station. It can be seen that by far the largest (more than 73%) 
demand is from other areas and 37% of the O/D to/from Pasig, Antipolo and Cainta areas - mostly east of 
Masinag.  
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Table 2.2-3 Passenger Mode of Arrival & Departure at Santolan by Area or O/D 

Pax Mode of Arrival/ Departure Santolan Emerald Masinag Other Total 
Private (Incl. 2/3 Wheel) 770 1,545 1,570 9,212  13,097 
Taxi & FX 570 715 1,170 6,864  9,319 
Jeepney 1,226 3535 3,110 39,565  47,436 

Walk 4,554 1520 - -  6,074 
Total (LRT Pax on 26-Jun-12)  7,120  7,315  5,850  55,641  75,926 

 Survey by TTPI & JICA Study Team Analysis 
 
This is further confirmed form the analysis of LRT passenger home location and trip generation and 
attraction locations as summarised in Table 2.2-4. Some 43% of all passengers have home in Masinag 
and surrounding areas of Antipolo and alike. Whereas another 32% of the current users travel from 
remainder of the Rizal province and 4% have homes in Marikina valley areas. 
 
Only 8% of the passengers have homes in Metro Manila and even half of them lived with the catchment 
area of the LRT Line-2 stations other than Santolan. This clearly establishes that the almost 92% of the 
Line-2 demand is resident in the eastern part of Santolan station. In order to understand the overall 
transport demand of the eastern areas interview surveys were conducted on Marcos Highway at Masinag 
(STN.01). Analysis of these roadside interview surveys conducted at Masinag are summarised by home 
zone and by mode of travel in Table 2.2-5. 

 
Table 2.2-4 LRT Passenger by Home Location at Line-2 Santolan Station 

Area of Home Zone 
Generation 

Zone 
Attraction 

Zone 
Home 
Zone 

% of Home 
Zone 

Santolan  7,120  -  4,969 7%
Emerald  7,315  -  4,877 6%
Masinag  5,850  -  5,416 7%
Pasig, Antipolo & Cainta  27,970  -  27,225 36%
Marikina & San Mateo  3,260  -  3,101 4%
Other MM Station Zones  -  49,212  3,392 4%
Rest of MM  -  26,537  2,790 4%
Rest of Rizal  24,340  -  24,051 32%
Other Areas  71  177  105 0%

Total Person Trips  75,926  75,926  75,926  100%
 Survey by TTPI & JICA Study Team Analysis 

 
Table 2.2-5 Person Trips by Home Location at Marcos Highway (STN.01) 

Area of Home Zone Private Taxi + FX Jeepney Total 
Santolan  1,846  19  4,289  6,155 
Emerald  1,382  363  1,799  3,545 
Masinag  2,191  342  1,676  4,209 
Pasig, Antipolo & Cainta  54,432  15,379  152,798  222,609 
Marikina & San Mateo  14,285  2,013  11,742  28,039 
Other MM Station Zones  4,279  677  3,084  8,039 
Rest of MM  9,739  1,907  6,996  18,642 
Rest of Rizal  4,043  1,152  3,178  8,373 
Other Areas  2,346  670  317  3,332 

Total Person Trips  94,542  22,523  185,878  302,943 
 Survey by TTPI & JICA Study Team Analysis 
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From the analysis above the patronage of LRT Santolan station could be estimated as 7,120 Pax. If the 
LRT is to exit today then the demand at Emerald station would be 7,315 Pax, plus additional local 
demand. Similarly the demand at Masinag would be the current demand of 5,580 Pax, plus Masinag local 
demand (walk in/out etc), and those travelling to Santolan through Masinag i.e. =(75,926 – 7,120 – 7,315 
– 5,580)= 55,641 Pax. The above estimation of demand covers Item-1 of demand as described above 
under section 2.2.2 ‘Demand Forecast Methodology’. 
 
The estimation of additional local demand (Item-2) for Emerald and Masinag was estimated on the same 
basis as the demand by mode of access & egress at Santolan station. Similarly, the diverted demand, 
converted & generated demand (Item-3 & Item-4) were estimated on the basis of mode-split at Masinag 
on Marcos Highway. The final total demand estimation for the three stations is summarised below in 
Table 2.2-6. This results in total demand of 9,590 Pax at Emerald and 127,120 Pax at Masinag. The 
increase in demand at Masinag is about 67% of the current Santolan patronage. The total increase in 
demand is estimated to be 67,904 Pax daily. This is an increase of about 32% in the current LRT Line-2 
demand. This is considered reasonable, as compared to previous forecasts of all well above 100,000 Pax 
increase per day. 
 
The total demand at Masinag by mode of arrival is compared below in Table 2.2-7 and the mode share 
(after transfer to LRT at Masinag) is comparable to the mode share at Santolan. Yes, there is an increase 
in LRT mode share, because additional demand which will transfer at Masinag because of additional time 
saving for passenger from the east to be able to change at Masinag rather than at Santolan. 

 
Table 2.2-6 LRT Passenger by Home Location at Line-2 Santolan Station 

Station Demand by Type   
Local 

Demand 

Additional 
Local / 

Generated 
Demand*

Diverted 
& 

Generated 
Demand 

Total 
Station 

Demand 

Santolan  7,120  -  - 7,120
Emerald Diverted from Santolan  7,315 2,275 - 9,590
Masinag - Local Demand @ Santolan  5,850 - - 5,850
Masinag - Additional Local Area 
Demand (walk in/out; pick & drop) 

7,188  +7,188

Masinag - Diverted from Santolan  55,641  -  +55,641
Masinag - Additional Demand Diverted 
from Other Modes and Other Roads  

 - 58,441 +58,441
=127,120

Masinag Total Demand Incl. Walk-in/out  127,120
Total Person Trips  75,926 9,463 58,441 143,830

Note: Additional Local / Generated Demand Include Walk-in/out trip. JICA Study Team Analysis 
 
Table 2.2-7 compares the current (2012) forecast demand by mode of arrival & departure and resultant 
modal split of traffic both at Santolan and Masinag assuming that LRT is extended to Masinag station. 
Masinag walk-i/out demand of 5,520 Pax is excluded from comparison. It should be noted that this is the 
demand as if the Emerald and Masinag stations exist today. Masinag demand shown in the Table excludes 
the walk-in and walk-out patronage, as these trips were not part of the Station-03 road surveys. The public 
and LRT demand at Masinag is estimated to be 66% still being conservative compared to the 72% 
demand at Santolan, However, LRT share is estimated to increase from 23% to 36% at Masinag due to 
additional diverted and converted traffic. Most of the diverted demand would be from Jeepney to the LRT 
as the Jeepney share of Pax at Masinag would drop from 55% to 27%, compared to 40% share at Santolan. 
The demand forecast for future years is estimated by growth factor techniques using the 2012 demand as 
the base case demand for the existing and extension stations. The net increase in demand for 2012 is 
therefore estimated to be (143,830-75,926=) 67,900 Pax daily in 2012.  
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Table 2.2-7 Person Trips at Santolan and Masinag With & Without Extension 

Person Trips by 
Mode 

Santolan  Masinag (STN.01) 2-way Person Trips 
STN. 03 (2-Way) Before Extension After Extension 

Private 
(Incl. 2/3 Wheel) 

90,600 27% 125,900 38%  112,800 34%

Taxi & FX 27,400 8%  22,500 7%  9,900 3%
Jeepney  133,200 40% 185,900 55%  90,000 27%
Bus 2,100 1%   600 <1%  600 <1%

Sub-tot Public 162,700 49% 209,000 62%  100,500 30%
LRT  78,200 23%    - 0%  *121,600 36%

Public + LRT 240,900 72% - 62%  222,100 66%
Total (Priv+Pub) 331,500 100% 334,900 100%  334,900 100%

Note: * Excludes Walk Trips to/from LRT. JICA Study Team Analysis 
 
 

2.2.5 Patronage Forecast Process 
 
Using the above estimate of demand for extension station and the current LRT reported patronage for the 
exiting stations (except Santolan) as the base case 2012 demand the future demand has been based on 
growth factors derived from past trends, and changes on socio-economic framework (population growth 
of about 3% p.a. for eastern districts and GDP growth of 3~5% p.a. for the next 5~10years). The growth 
factored used also varied by year according to population growth and trends in LRT Line-2 demand for 
exiting station for about 3% from 2012 to 2015, and declining thereafter as the impact of population and 
economic changes would be limited, and only impact would due to worsening of road congestion, which 
would force more Jeepney Passengers to LRT. The growth in demand for Santolan and the two extension 
station was assumed to be at a higher rate than other station due to additional growth in and around the 
station areas, and higher rate of population growth in the eastern areas than the rest of Metro Manila. 
 
The total future estimated each station patronage was growth factored to get the 2015 to 2045 demand 
using the ‘Furness’ distribution process to give the daily station-to-station demand matrix for the whole 
line with extension to Masinag. Peak demand was then estimated using peak factors derived from the 
LRTA Line-2 patronage data of hourly boarding and alighting by station and by direction of travel. The 
estimated patronage demand for each station (boarding and alighting) and by direction of travel is detailed 
in Volume 2, Appendix C Tables C-4 to C-17. This also provides the PPHPD volume for each section of 
the line – peak values would be used to determine the future operational headways and related rolling 
stock requirements.  
 
This process would also yield Pax-km travelled on the line. The previous work on the estimation of fare 
revenue is based on distance based fares. Hence this approach would provide a direct estimate of fare-box 
revenue from the patronage, and Pax-km travelled.  
 
The annual revenue estimate would be calculated using the average weekday demand and annualisation 
factor 330, as reported above in Section 2.1.4. Both previous studies have used the same annualisation 
factor of 320 for Line-2. However, the use of annualisation factor of 330 would enhance the revenue to be 
accrued by about +3.1%.  
 
2.2.6 The Limitations and Advantages of this Simplified Approach 
 
It is clearly understood by the JICA study team that the approach has limitations, such as that full scale 
demand modelling is not used for forecast purposes. However, as explained above, a considerable work 
has been done, documented and reported using such models. Therefore, in this study, full and extensive 
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use has been made of the past work, and it is felt that repeating the same exercise would not necessarily 
provide better/ more reliable patronage forecast. 

 
Furthermore, full scale demand modelling is very data hungry; particularly database like that collected by 
the MMUTIS study during late 1990’s would be required. As a result demand forecast has relied on the 
previously modelled demand and updated with the latest survey results.  

 
2.3 Demand Forecasts 

 
2.3.1 Total Daily (Average Weekday) Passenger Demand 
 
The average weekday demand forecast prepared by the study team is presented below in Figure 2.3-1 and 
summarised in Table 2.3-1. It can be seen that even the most recent forecast has over-estimated the 
demand, by using a constant rate of growth for long term forecast to 2045. It is also felt that the increase 
in demand due to extension had been overestimated for the opening year, as explained above. This may 
have been caused by the fact that much of the existing boarding of Santolan would shift to Masinag 
(55,640+5,850= 61,490, see Table 2.2-6 above) about 81% of Santolan demand), and would be about 
74,900 Pax by 2015, opening year of the extension. 

 
Line-2 demand forecast without extension has been estimated to grow at about 3.5% per annum for the 
2012-21013 and declining after that about 0.5% per year after every 5 years. The JICA Study Team 
demand forecast for the extension are estimated for each station taking account of potential catchment 
area of each station and the likely passenger who would change to LRT at Masinag rather than Santolan. 
In addition travel between Santolan-Emerald-Masinag was also estimated on the basis that the local 
demand would be limited, but similar to the Santolan area, as general land use in the eastern side of Metro 
Manila is similar – i.e. dormitory residential areas for population working in Metro Manila. Total 
additional demand likely to accrue due to extension to Masinag was estimated to be about 74,900 
passengers per day by 2015, and then increasing a slightly higher rate than the remaining existing demand. 
The patronage forecast for Line-2 with and without extension demand is compared with previous forecast 
in Figure 2.3-2. 

 

 
 Source: JICA Study Team 

Figure 2.3-1 Average Weekday Patronage (Pax, 000) Forecast 
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Source: JICA Study Team 

Figure 2.3-2 Average Weekday Patronage and Previous Forecast 
 

Table 2.3-1 Average Weekday Patronage (Pax) Forecast by JICA 

 
 Source: JICA Study Team 
 
2.4 Summary and Conclusions 
 
The travel demand presented here is based on thorough analysis of LRTA data since the opening of Line-2, 
trends in growth and current patronage characteristics of Line-2, as determined through direct passenger 
interview surveys. The demand forecast growth is mostly based on latest LRTA data, recent traffic data, 
anticipated socio-economic growth, with adjustments/modifications, where possible, through sound 
judgment and based on the considerable experience of the study team of such projects. The base case 
forecasts for the two extension stations: Emerald & Masinag, and the impact of extension on exiting 
station patronage, mainly Santolan are based on the recently conducted traffic and travel demand surveys 
at Santolan station and along Marcos Highway, on which all stations would be located.  
 
Extending Line-2 to Masinag, just for two stations may not appear to be attractive on simple marginal 
cost/benefit approach for extending the line, as the patronage from east are already using the LRT by 
changing at Santolan. However, if a state-of-the-art multi-modal terminal could be built at Masinag, it is 
estimated that about 58,400 additional passengers would switch to LRT mainly from Jeepneys at Masinag, 
rather than to continue on the current mode they are using. The reasons that only a limited passenger 
choose to transfer at Santolan because transfer facilities are rudimentary (pickup & drop-off on road-side), 
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Existing Line-2
With Extension to Masinag
JICA_Oct-2011

Description Unit 2012 2015 2020 2025 2030 2035 2040 2045
Average Week Day Boarding (Without Extension) Pax 212,200   231,100   261,500   288,700   314,900   339,200   361,000   379,400   

Increase in Daily Patronage (Av. Week Day Pax) Pax -          74,900     89,200     103,600   117,400   129,800   139,900   147,000   

Total Patronage with Extension (Av. Week Day Pax) Pax 212,200   306,000   350,700   392,300   432,300   469,000   500,800   526,400   

AM Peak Hour (0700-0800) Boarding Eastbound Pax/Hr 13,360     20,580     23,710     26,670     29,510     32,090     34,320     36,070     

AM Peak Hour (0700-0800) Boarding Westbound Pax/Hr 4,260      6,090      6,900      7,760      8,510      9,190      9,810      10,320     

Total AM Peak Hour (0700-0800) Boarding Both Direction Pax/Hr 17,620     26,670     30,610     34,430     38,020     41,280     44,130     46,390     

AM-Peak Hour Boarings as % of Daily Boardings Ratio(%) 8.30% 8.72% 8.73% 8.78% 8.79% 8.80% 8.81% 8.81%

Pax/Hr/Per Direction (Max AM-PK Hr 0700~0800) PPHPD 10,770     17,700     20,570     23,340     25,990     28,380     30,390     31,950     

AM_Peak Hour Average Trip Length Westbound km 8.49        11.52      11.61      11.71      11.78      11.83      11.84      11.84      

AM_Peak Hour Average Trip Length Westbound km 6.97        8.77        8.84        8.93        9.00        9.06        9.09        9.10        

Average Week Day Trip Length km 7.86        10.22      10.31      10.41      10.49      10.53      10.56      10.56      

Annual Factor Days 330         330         330         330         330         330         330         330         

Annual Passenger Pax Million 70.03      100.98     115.73     129.46     142.66     154.77     165.26     173.71     

Annual Passenger*km Million*km 550.40     1,032.02  1,193.19  1,347.67  1,496.49  1,629.73  1,745.19  1,834.40  
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there is no land to improve these facilities (a direct link to concourse etc.). Extension to Masinag would 
increase the catchment area of Line-2 further, and additional time saving for passengers from Antipolo to 
Cubao would be attractive enough to switch to LRT at Masinag, whereas ta present they continue the 
journey on the same mode they have chosen at the start of the trip in Antipolo. 
 
It is estimated that the patronage would continue to grow as the areas between Santolan and Masinag 
along Marcos Highway Line-2 extension alignment would develop further over time, with increase in 
housing and commercial activity beyond the opening of the extension by 2015. The development 
potential farther east in the Rizal province land is considerable, due to availability of land. The patronage 
would also benefit considerably by the provision of feeder routes from Antipolo to Masinag with 
easy/convenient/attractive transfer facilities at Masinag. In addition the introduction of integrated public 
transport e-ticketing system would further add to the Line-2 patronage for passengers transferring at 
Masinag.  
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Others, Final Report – October 2011. 
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CHAPTER 3  TRAIN OPERATION PLAN 
 
3.1 Line Route 
 
The line alignment corresponds to the Case 1 of the previous JICA Study of 2011. 
 
Figure 3.1-1 indicates the Route of Line 2. 
 

 
Figure 3.1-1 Route of Line 2 

 
3.2 Train Operation Plan 
 
3.2.1 Demand Forecast 
 
Demand forecast is indicated as follows. 
 

Table 3.2-1 Demand Forecast 

 2012 2015 2020 2025 2030 2035 2040 2045 
Daily passengers 212,200 331,200 378,700 422,800 465,100 504,000 537,900 565,400 
PPHPD 11,500 18,100 20,900 23,800 26,500 28,900  31,000 32,600 

 
3.2.2 Train Capacity 
 
Train capacity is as follows depend on loading condition. 
 

Table 3.2-2 Passenger Capacity 

Passenger capacity per train 
Type Definition 

Seated Standee Total 
AW0 Empty 0 0 0 
AW1 Seated 232 0  
AW2 Seated + 4 p/m2(standee) 232 794 1026 
AW3 Seated + 7 p/m2(standee) 232 1396 1628 

 
AW3 is applied for peek hour transportation capacity.  Capacity of one train is assumed 1628 passengers. 
 
3.2.3 Headway 
 
Based on demand forecast and train capacity operation headway of peak hour of each year shall be as 
follows. 
 

EExxiissttiinngg  EExxtteennssiioonn  
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Table 3.2-3 Headway in Peak Hour 

 2012 2015 2020 2025 2030 2035 2040 2045 
PPHPD 11,500 18,100 20,900 23,800 26,500 28,900  31,000 32,600 
Headway 5min 5min 4min 4min 3.5min 3min 3min 2.5min
Number of trains 
Per hour 

12 12 15 15 17.2 20 20 24

Transportation 
capacity/hour 

19,536 19,536 24,420 24,420 27,909 32,560 32,560 39,072 

 
 

3.2.4 Traveling Time 
 
Currently travel time of one way is 23 minutes and turn back time for one terminal is 7minutes.  60 
minutes is current round trip time.  It will take about 6 minutes for running two stations of extended 
section by simulation including dwell time.  Therefore 72 minute will be the round trip time after 
extension. 
 
3.2.5 Required Number of Rolling Stock 
 
Required number of trains will be calculated from round trip time and operation headway at peak hour. 
Table 3.2-4 indicates the number of trains. 
 

Table 3.2-4 Number of Trains 

 2012 2015 2020 2025 2030 2035 2040 2045 
Headway 5min 5min 4min 4min 3.5min 3min 3min 2.5min
Number of trains 
in operation 

12 15 18 18 21 24 24 29

Reserved train 2 2 3 3 3 3 3 4
Required Number of 
train 

14 17 21 21 24 27 27 33

 
3.2.6 Rolling Stock Procurement Plan 
 
The maximal capacity of the Santolan Depot is 24 trains and there are no proper spaces for expansion of 
the depot and also it is not possible to accommodate additional trains for stabling along the line.  
Therefore, it will not be possible to procure additional rolling stocks after 2035 at this moment.  It will 
be the subject for further study.  Table 3.2-5 shows the procurement plan of rolling stocks. 
 

Table 3.2-5 Rolling Stock Procurement Plan 

 2012 2015 2020 2025 2030 2035~ 
1st Generation Train 18 18 18 18 18 18 
2nd Generation Train   3 3 3 3 
3rd Generation Train     3 3 
Total number of trans 18 18 21 21 24 24 
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CHAPTER 4 COST ESTIMATION 
 
4.1 Basis 
 
This section focuses on the preliminary cost estimation of the ODA JICA portion of the LRT Line 2 East 
Extension Project only.  The estimation is based on revisions on the foreign exchange rate only, as all of 
the parameters of the project remain the same.   
 
Future capital investment is not considered in this table as not being part of the JICA Loan. 
 
1. Preconditions 
 
Preconditions are set according to information provided by JICA. 
 

 The Rate of fund: JICA 100% and Philippine 0% 
 Exchange Rate of Currency: US$1=Yen 82.43, US$1=PHP 43.6 ,  PHP1=Yen1.89 
 Price Escalation: FC=2.1%,  LC=2.5%  
 Physical Contingency: Construction 5%, Consultant 5% 
 Billing Rate of Consultant Expert (referred information from JICA) 
 Rate of Tax (VAT 12%, Import Tax 0% (paid by GOP) 
 Rate of Administration Cost : 5% (following information from JICA) 
 Rate of Interest during Construction: Construction 0.2%, Consultant 0.01% 
 Rate of Commitment Charges: 0.1%  

 
2. Pending items 
 
The Consultancy Services item has not yet being estimated with a certain level of accuracy, and it is 
included in the cost of Consultancy mentioned in Volume 1 of this report 
 
4.2 Implementation Plan 
 
The implementation plan presented herein covers the entire project, GAA and ODA portions.  Close 
coordination with the Civil and E&M works’ portion is paramount for the success of the project. 
Furthermore, the completion of related projects, such as implementation of the Common Ticketing 
System, is crucial as well for the proper implementation of the Line 2 EEP.  
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Figure 4.2-1 Implementation Schedule of Line 2 Extension 
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4.3 Cost of JICA ODA Portion 
 
The summary of the cost for the JICA portion is shown in Table 4.3-1.  The figures are shown in foreign 
(JpY) and local (PhP) portions, and summarized in US$. 
 

Table 4.3-1 Total Cost of JICA Loan 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Study Team 

 
Breakdown of disbursement schedule for the JICA Loan portion is shown in Table 4.3-2. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Total
JICA 

Portion
Others Total

JICA 
Portion

Others Total
JICA 

Portion
Others Total

JICA 
Portion

Others

Power and Catenary 778 778 0 59 59 0 889 889 0 10.79 10.79 0.00

Signalling and Telecom 1,382 1,382 0 55 55 0 1,486 1,486 0 18.03 18.03 0.00

System Miscellaneous 239 239 0 2 2 0 242 242 0 2.94 2.94 0.00

Track 876 876 0 60 60 0 989 989 0 12.00 12.00 0.00

Rolling Stock 0 0 0 0 0 0 0 0 0 0.00 0.00 0.00

SubTotal Direct ODA 3,276 3,276 0 175 175 0 3,606 3,606 0 43.75 43.75 0.00

Consulting Services 0 0 0 0 0 0 0 0 0 0.00 0.00 0.00

SubTotal Direct Loan 3,276 3,276 0 175 175 0 3,606 3,606 0 43.75 43.75 0.00

Price Escalation 136 136 0 9 9 0 152 152 0 1.85 1.85 0.00

Physical  Contingency 171 171 0 9 9 0 188 188 0 2.28 2.28 0.00

Land Acquisition 0 0 0 2 0 2 4 0 4 0.05 0.00 0.05

Administration Cost 0 0 0 104 0 104 198 0 198 2.40 0.00 2.40

VAT 0 0 0 251 0 251 474 0 474 5.75 0.00 5.75

Import Tax 0 0 0 0 0 0 0 0 0 0.00 0.00 0.00

Interest during construction 16 16 0 0 0 0 16 16 0 0.20 0.20 0.00

Commitment Charge 8 8 0 0 0 0 8 8 0 0.10 0.10 0.00

SubTotal Indirect Cost 331 331 0 375 18 357 1,040 364 676 12.62 4.42 8.20

Total 3,606 3,606 0 550 193 357 4,646 3,970 676 56.36 48.17 8.20

Total (US$ M)
Breakdown of Cost

Jpn Yen ('M) Phi Peso ('M) Total (Jpn Yen)('M)
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Table 4.3-2 Cost Disbursement Schedule for JICA Loan 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2013 2014 2015 2016 Total

Power and Catenary 0.00 889.02 0.00 0.00 889.02

Signalling and Telecom 0.00 1,486.36 0.00 0.00 1,486.36

System Miscellaneous 0.00 241.94 0.00 0.00 241.94

Track 158.22 830.66 0.00 0.00 988.89

Rolling Stock 0.00 0.00 0.00 0.00 0.00

SubTotal Direct ODA 158.22 3,447.98 0.00 0.00 3,606.20

Consulting Services 0.00 0.00 0.00 0.00 0.00

SubTotal Direct Loan 158.22 3,447.98 0.00 0.00 3,606.20

Price Escalation 3.39 148.89 0.00 0.00 152.29

Physical  Contingency 8.08 179.84 0.00 0.00 187.92

Land Acquisition 4.07 0.00 0.00 0.00 4.07

Administration Cost 8.69 188.84 0.00 0.00 197.52

VAT 20.85 453.21 0.00 0.00 474.06

Import Tax 0.00 0.00 0.00 0.00 0.00

Interest during construction 0.34 7.89 7.91 0.00 16.14

Commitment Charge 3.96 3.96 0.00 0.00 7.93

SubTotal Indirect Cost 49.39 982.64 7.91 0.00 1,039.93

Total 207.61 4,430.62 7.91 0.00 4,646.14

Annual Disbursement (Million Jp Yen)
Breakdown of Cost
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CHAPTER 5 CONSIDERATION ON PROJECT EFFECTS 
 
5.1 Methodology 
 
“Preparatory Study for LRT Line 2 Extension Project”, hereinafter “Previous Study”, was completed in 
October 2011. So, CONSIDERATION ON PROJECT EFFECT about Line 2 East Extension Project is 
mainly just reviewed the recent study. 
 
5.2 Operation / Effect Indicators 
 
The calculation of indexes is done for whole section including existing section and extension section. The 
results of operation/effect indicators are shown in Table 5.2-1. 
 

Table 5.2-1 Calculation result of operation or effect indicators 

No. Operation or effect indicators Actual in 2011
Desired in 2018 

(2 years after opening)
1. Passenger-km 1,691 3,464 
2. The number of trains in operation 342 428 
3. Workable car ratio 83.3% 95% 
4. Train-km 1,514,315 2,523,959 
5. Fare revenue 856.84 - 
6. Fare Box Ratio 0.85 - 
7. Non-railway revenue 30.20 - 
8. Load factor 38.99 - 

Source: Study team 
 

5.3 Qualitative Effects for Surrounding Area of New Stations Along the New Line 
  
Study team confirmed that there is no remarkable change in surrounding area of new stations along the 
new line since Previous Study, by checking population census 2010, latest version map, and site survey.   
 
5.4 Estimating Greenhouse Gas Reduction 
 
The effects of reduction of CO2 emission are shown referring to “Climate Finance Impact Tool for 
Mitigation and Adaptation (Summary) Ver. 1.0, JICA, 2011”. Table 5.4-1 shows the result of the 
estimation of reduction of greenhouse gas. The project is effective for the reduction of greenhouse gas. 
The balance for reduction of CO2 emission will be increasing gradually. 
 

Table 5.4-1 Result of the estimation of reduction of greenhouse gas 

Unit: tCO2 /year 

Items 2015 2020 2025 2030 2035 
Base Line 10,112 11,442 12,633 13,776  14,840 

Project 
Conversion from PUJ 481 544 601 655  706 
Increasing 154 183 213 241  267 

Reduction of CO2 emission 9,477 10,715 11,819 12,879  13,868 
 Source: Study team referring “Climate Finance Impact Tool for Mitigation and Adaptation (Summary) Ver. 1.0, JICA, 2011” 
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5.5 EIRR & FIRR (Economic & Financial Evaluation) 
 

5.5.1 Economic Analysis 
 
The project is evaluated to determine its economic viability based on the EIRR estimate by comparing the 
economic costs and benefits over the life of the Project, which is normally assumed to be 30 years after 
opening. 
 
1) Methodology and Assumptions 
 

a. Methodology 
 
The Project is evaluated from the economic perspective, following a prevailing method of cost-
benefit analysis, in which the project cost and benefit are measured in economic price and 
compared through the project life. Economic cost is the initial investment cost, rolling stock cost 
and O&M cost of the Project. 

 
b. Economic Benefit Items to be analyzed 

 
Economic benefit of the Project is defined as the savings in VOC (Vehicle Operation Costs) and 
TTC (Travel Time Costs) attributable to the Project. The benefit is the most direct one and 
comparatively easy to quantity. The benefit is estimated through “with and without” comparison 
of traffic demand analysis. 

 
 LRT User’s Benefit: Reduction in vehicle operating cost (VOC) and savings in travel time 

cost (TTC) due to usage of LRT extension section (due to shift from private/public transport 
on road to LRT)  

 Road User’s Benefit along LRT Line 2 Corridor: Reduction in traffic congestion on the 
existing road (along LRT Line 2 corridor), as can be seen in increases in travel speeds and 
reduction in VOCs  

 Benefit by CO2 Reduction: CO2 reduction by decrease of traffic volume on the existing road 
(along LRT Line 2 corridor), as can be seen in shifting from road transport to LRT.  

 
The Project would generate other economic benefits such as decrease of traffic accidents, 
improvement in passengers’ comfort ability and contribution to regional development in the long 
run. However, these benefits are difficult to measure and tend to be an arbitrary estimate, even 
they can be measured. For that reason, economic benefit is limited to the most direct ones to make 
the analysis safer. 

 
c. Economic Cost Items to be analyzed 

 
Economic cost is defined as a net consumption of goods and service for implementation of the 
project. In order to estimate this economic cost of the Project, the initial cost, rolling stock cost 
and the O&M cost stated in this Report, which is measured in financial cost, need to be converted 
to costs in economic price. According to various feasibility studies conducted in the Philippines, 
NEDA has seemingly suggested the following methods for this conversion; 
 
 Application of Standard Conversion Factor (SCF): Economic cost is simply estimated by 

multiplying SCF to financial cost. The previous projects by JICA or ADB, adopted this 
method using 0.83 as the value of SCF. The project costs excluding land acquisition are 
converted using SCF. 
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d. Other Assumptions 
 

 Project Life: Durable life of a transportation project is usually very long, that is, 50 to 60 
years if it is properly maintained. On the other hand, economic project life is considered 
much shorter than the physical life, that is, around 30 years because the facility soon 
becomes outdated and uneconomical due to rapid innovation. This project life is defined as 
33 years including 2 year of construction period, namely, 2013 to 2046. 

 Social Discount Ratio: As the opportunity cost of capital, 15% per annum is assumed as the 
social discount rate. 

 Exchange Rate: USD 1 = Pesos 43, Peso 1 = 1.81 Japanese Yen (Same as Preparatory Study 
for LRT LINE2 Extension Project) 

 
2) Economic Cost 
 

a. Capital Cost (Initial Cost & Rolling Stock Cost) 
 
An initial estimate of project cost is discussed in this Report. This is summarized in Tables 5.5-1 
and broken down into financial and economic costs. Total economic cost is 172,275.80 million 
Peso, 83% of the financial cost. 

 
Table 5.5-1 Project Cost in Financial and Economic Terms 

Unit Million Peso 

Year Financial Costs Economic Costs 
2013 8,312.24 6,899.16 
2014 7,496.98 6,222.49 
2020 2,502.50 2,077.08 
2030 2,502.50 2,077.08 
Total 20,814.22 172,275.80 

Source：Study Team 

 
b. O&M Expenses 

 
The O&M costs for LRT Line 2 extension section are shown in the following table. Detail 
estimate of O&M work is discussed in this Report 

 
Table 5.5-2 O&M Expenses for LRT Line 2 Extension Section in Benchmark Years 

Unit Million Peso 

Year Financial Costs Economic Costs 
2015 635.18 527.20 
2020 1,146.61 951.69 
2025 1,146.61 951.69 
2030 1,658.05 1,376.18 
2035 1,658.05 1,376.18 

Source：Study Team 

 
3) Economic Benefit 
 

a. Vehicle Operating Cost (VOC) 
 
The saving in VOC is one of the major sources of economic benefits in transport projects. Table 
5.5-3 shows the VOCs. The most important is that the VOC should be a function of vehicle speed 
so that the improvement of road condition would be duly reflected as economic benefit. 
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Table 5.5-3 Vehicle Operation Cost, 2010 
Unit: Peso/ Vehicle (Train)*km 

Ave. Speed (km/h) LRT Jeepney Private Car 
20 - 10.91 12.01 
25 - 10.36 11.41 
30 - 9.38 10.45 

32.8 1.57 - - 
40 - 8.29 9.25 
50 - 7.85 8.65 
60 - 7.74 8.29 

Source：Preparatory Study for LRT LINE2 Extension Project 

 
b. Value of Time (VOT) 

 
The saving in passenger time cost is another major source of economic benefit of transport 
projects. The following table presents the unit value of time assumed by the result of SP survey. 
VOT of LRT user is higher than that of Jeepney. 

 
Table 5.5-4 Unit Value of Time (VOT), 2013 

Mode LRT Private Car Jeepney 
Peso/Min. 1.61 1.85 1.09 
Peso/Hour 96.7 111.1 65.5 

     Source：Study Team 

 
c. Carbon Price 

 
The price of CO2 emission seems to be depending heavily on economic market. The carbon price 
is set as 829 Peso in 2010 price in this analysis, same as “Preparatory Study for LRT LINE2 
Extension Project”. 

 
d. Estimation of Economic Benefits 

 
By applying above unit costs to the result of traffic demand and summing VOC, TTC and CO2 
reduction, aggregated transportation cost was estimated. Economic benefit is the difference of the 
aggregate costs between “with project” case and “without project” case. The following table 
shows the economic benefit in benchmark years. In 2015, about 60% of benefit will be travel time 
cost saving. The share of benefit by CO2 reduction is very low compare with that of other benefits. 
 

Table 5.5-5 Economic Benefit in Benchmark Years 
Unit: Million Peso/ Year 

Mode LRT Private Car Jeepney 
Peso/Min. 1.61 1.85 1.09 
Peso/Hour 96.7 111.1 65.5 

 

Year 
Economic Benefit 

VOC Saving TTC Saving CO2 Reduction Total 
2015 937.88 1,504.84 13.43 2,456.16 
2020 1,451.63 3,587.92 15.19 5,054.74 
2025 2,626.61 10,359.39 16.75 13,002.75 
2030 582.18 4,366.04 18.26 4,966.48 

      Source：Study Team 
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4) Cost Benefit Flow and EIRR 
 
The following table shows the economic cash flow over the project period for calculating economic 
internal rate of return (EIRR). According to NEDA’s criteria, the threshold value to judge the economic 
feasibility of a project is 15% in the Philippines. EIRR is 24.11%, which proved to be a feasible from the 
economic viewpoint. 
 

Table 5.5-6 Cash Flow of Economic Cost and Benefit 

Unit: Million Peso 
 Year Capital Cost O&M Cost Economic Benefit Net Cash Flow 

1 2013 6,899.16 0.00 0.00 -6,899.16 
2 2014 6,222.49 0 0.00 -6,222.49 
3 2015 0.00 527.20 2,456.16 1,928.95 
4 2016 0.00 527.20 2,803.00 2,275.80 
5 2017   633.33 3,210.85 2,577.53 
6 2018   739.45 3,694.94 2,955.49 
7 2019   845.57 4,275.74 3,430.17 
8 2020 2077.08 951.69 5,054.74 2,025.97 
9 2021   951.69 5,934.22 4,982.53 

10 2022   951.69 7,037.43 6,085.73 
11 2023   951.69 8,450.66 7,498.97 
12 2024   951.69 10,308.02 9,356.33 
13 2025   951.69 13,002.75 12,051.06 
14 2026   1,036.59 12,064.37 11,027.78 
15 2027   1,121.49 8,048.20 6,926.71 
16 2028   1,206.39 4,667.46 3,461.07 
17 2029   1,291.29 4,763.65 3,472.37 
18 2030 2077.08 1,376.18 4,966.48 1,513.22 
19 2031   1,376.18 4,852.29 3,476.11 
20 2032   1,376.18 4,738.10 3,361.92 
21 2033   1,376.18 4,623.91 3,247.73 
22 2034   1,376.18 4,509.72 3,133.54 
23 2035   1,376.18 4,468.28 3,092.10 
24 2036   1,376.18 4,366.02 2,989.84 
25 2037   1,376.18 4,263.76 2,887.57 
26 2038   1,376.18 4,161.49 2,785.31 
27 2039   1,376.18 4,059.23 2,683.05 
28 2040   1,376.18 3,975.09 2,598.91 
29 2041   1,376.18 3,889.22 2,513.04 
30 2042   1,376.18 3,803.35 2,427.16 
31 2043   1,376.18 3,717.47 2,341.29 
32 2044   1,376.18 3,631.60 2,255.42 
33 2045   1,376.18 3,545.73 2,169.55 

 17,275.80 35,657.59 163,343.94 24.11% 
      Source：Study Team 
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5) Sensitivity Analysis 
 
Sensitivity analysis was made by changing the projected cost upward and benefit downward. This 
analysis was done using following scenarios by “ICC Project Evaluation Procedures and Guidelines” of 
NEDA. 
 
 Scenario I: Increase in projected costs by 10% or 20% 
 Scenario II: Decrease in benefit by 10% or 20% 
 Scenario III: Combination of Scenario I and II 
 

The following table shows the result of sensitive analysis by changing cost and benefit. The case of Cost 
Increase 20% and Benefit Decrease 20% shows EIRR over 15%, so each case has a viability. 
 

Table 5.5-7 Sensitive Analysis by Changing Cost and Benefit  

Changing in Cost &Benefit 
Cost Increase 

Base (0%) 10% Up 20% Up 

Benefit 
Decrease 

Base (0%) 24.11% 22.13% 20.37% 
10%  Down 21.92% 20.01% 18.31% 
20% Down 19.57% 17.72% 16.06% 

Source：Study Team 

 
5.5.2 Financial Analysis 
 
Conducting a financial evaluation of LRT extension project is very important to assess possible PPP 
schemes. The FIRR will be estimated by comparing project costs and fare revenues as well as other 
revenues (Miscellaneous Revenues) over the LRT’s life. Depending upon the level of FIRR, cost-sharing 
between public and private sectors will differ. Cash flow analysis also is made. 
 
1) Assumptions 
 

a. Revenue 
 

Total revenue is composed of fare box revenue and miscellaneous revenue, as shown below; 
 

 Fare box Revenue: The fare box revenue is estimated using the result of demand forecast. 
 Miscellaneous Revenue: The miscellaneous revenue is assumed as 5% of fare box revenue, 

based on the existing financial situation and the experience of other countries. 
 

Table 5.5-8 Revenue in Benchmark Years 
Unit: Million Peso 

Year Revenue 
2017 2,137.46 
2020 2,385.14 
2025 2,742.93 
2030 3,104.61 
2035 3,181.10 

Source：Study Team 
 

b. Expense 
 

The expense is composed of the construction cost and O&M cost, as shown in the following table. 
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Table 5.5-9 Expense on Construction Stage 

Unit: Million Peso 

Year Expense 
2013 8,312.24 
2014 7,496.97 
2020 2,502.50 
2030 2,502.50 
Total 20,814.22 

Source：Study Team 

 
Table 5.5-10 Expense on O&M in Benchmark Years 

Unit: Million Peso 

Year Expense 
2015 635.18 
2020 1,146.62 
2025 1,146.62 
2030 1,658.05 
2035 1,658.05 

Source：Study Team 

 
c. Other Assumptions 

 
 Project Life: The project life is defined as 33 years including 2 year of construction period, 

namely, 2013 to 2046, same as setting for economic analysis. 
 Exchange Rate: USD 1 = Pesos 43, Peso 1 = 1.81 Japanese Yen (Same as “Preparatory 

Study for LRT LINE2 Extension Project”) 
 Taxes: 12% of value-added tax (VAT) in Philippines should be considered for both of 

foreign and domestic currency portion. The import tax for foreign currency portion is 
excluded from this analysis. 

 Inflation: Inflation is excluded from this analysis. 
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CHAPTER 6 ENVIRONMENTAL AND SOCIAL CONSIDERATIONS 
 
6.1 Methodology 
 
The study on the environmental and social considerations is conducted by the following steps: 
 

(i) Review the existing documents such as Environmental Impact Assessment (EIA) Report, 
Resettlement Action Plan (RAP) and Environmental Compliance Certificate  (ECC); 

(ii) Field Reconnaissance; 
(iii) Study of the supplementary items to be improved of the existing EIA and RAP, in accordance 

with “JICA Guidelines for Environmental and Social Considerations (April, 2010)” (herein 
referred to as JICA Guidelines) 

(iv) Conduct the surveys on the supplementary EIA and RAP reports by entrusting reliable and 
experienced local consultants, if necessary; and 

(v) Assist DOTC/LRTA to prepare the supplementary EIA and RAP reports. 
 
For the LRT Line 2, the review of the existing documents was done for the whole components of the 
extension project covered by the EIA report. The JICA Study Team also considers the supplemental EIA 
for the whole components of LRT Line 2 Extension Project. 
 
6.2 Legal and Institutional Framework for Social and Environmental Considerations in the 

Philippines 
 
Please refer to Chapter 7 in Volume I. 
 
6.3 Review of EIA Report 
 
6.3.1 ECC Application 
 
In 2011, an EIA study for LRT Line 2 Extension Project was conducted by JICA Preparatory Study. The 
JICA Study Team assisted LRTA to prepare the Environmental Performance Report and Management 
Plan (EPRMP: the Environmental Impact Statement (EIS) for the existing projects for modification or re-
start-up).  

In October 2011, LRTA contacted with the Environmental Management Bureau, Department of 
Environment and Natural Resources (DENR-EMB) in order to apply for Environmental Compliance 
Certificate (ECC). DENR/EMB requested LRTA to submit a document “Project Environmental 
Monitoring and Audit Prioritization Scheme (PEMAPS) Questionnaire”. 

LRTA completed the PEMAPS and applied to DENR-EMB for ECC with the EPRPM on August 14, 
2012. After reviewing the EPRMP, DENR-EMB will issue the ECC for LRT Line 2 Extension Project in 
September 2012. 
 
6.3.2 EPRPM Review 
 
The comparative study of EPRPM and recommendations for mitigation measures are summarized in 
Table 6.3-1 for pre-construction and construction phase and in Table 6.3-2 for operational phase. The 
comparative study of EPRMP and recommendations for the Environmental Monitoring Plan are 
summarized in Table 6.3-3 for pre-construction and construction phase and in Table 6.3-4 for operational 
phase. 
 
The results of monitoring will be provided to JICA on a quarterly basis as a part of the progress reports 
during construction and biannually until two (2) years after completion of the Project by filling the 
Monitoring Form. The draft Monitoring Form is referred to Appendix B-1. 
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6.4 Supplementary EIA Study 
 
The EPRMP was prepared by the JICA Study in October 2011 in accordance with JICA Guidelines. In 
addition, any changes have been observed since last year in and around the Marcos Highway where the 
alignment of the extension line will be planned. Therefore, any supplemental environmental survey will 
not be needed to follow up the baseline conditions. 
 
6.5 Review of RAP 
 
The JICA Preparatory Study in 2011 indicated that no people shall be displaced as a result of Right-of-
Way (ROW) acquisition for the extension line and new stations. Therefore, any RAP was not prepared. In 
addition, no indigenous people shall be affected so an Indigenous Peoples’ Action Plan (IPAP) was also 
not considered necessary. 
 
6.6 Supplementary RAP Study 
 
The alignment of LRT Line 2 Extension Project has not been changed. In addition, any change in the 
vicinity of the alignment have bas not been observed since last year in and around the Marcos Highway 
where the alignment of the extension line has been planned.  Therefore, any supplemental RAP will not 
be necessary. 
 
6.7 Review by JICA Environmental Checklist 
 
The JICA Study Team assisted LRTA with elaborating the JICA Environment Checklist to comply with 
the JICA Guidelines.  
 
The draft JICA Environment Checklist is shown in Appendix B-2. 
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CHAPTER 7 SUMMARY OF FINDINGS 
 
This chapter summarizes the major findings of this study. 
 
7.1 Ridership 
 
The travel demand presented here is based on thorough analysis of LRTA data since the opening of Line-2, 
trends in growth and current patronage characteristics of Line-2, as determined through direct passenger 
interview surveys. The demand forecast growth is mostly based on latest LRTA data, recent traffic and 
passenger interview survey data, anticipated socio-economic growth, with adjustments/modifications, 
where possible, through sound judgment and based on the considerable experience of the study team of 
such projects. The base case forecasts for the two extension stations: Emerald & Masinag, and the impact 
of extension on exiting station patronage, mainly Santolan are based on the recently conducted traffic and 
travel demand surveys at Santolan station and along Marcos Highway, on which all stations would be 
located.  
 
Extending Line-2 to Masinag, just for two stations may not appear to be attractive on simple marginal 
cost/benefit approach for extending the line, as the patronage from east are already using the LRT by 
changing at Santolan. However, if a state-of-the-art multi-modal terminal could be built at Masinag, it is 
estimated that about 58,400 additional passengers would switch to LRT mainly from Jeepneys at Masinag, 
rather than to continue on the current mode they are using. The reasons that only a limited passenger 
choose to transfer at Santolan because transfer facilities are rudimentary (pickup & drop-off on road-side), 
there is no land to improve these facilities (a direct link to concourse etc.). Extension to Masinag would 
increase the catchment area of Line-2 further, and additional time saving for passengers from Antipolo to 
Cubao would be attractive enough to switch to LRT at Masinag, whereas ta present they continue the 
journey on the same mode they have chosen at the start of the trip in Antipolo. 
 
It is estimated that the patronage would continue to grow as the areas between Santolan and Masinag 
along Marcos Highway Line-2 extension alignment would develop further over time, with increase in 
housing and commercial activity beyond the opening of the extension by 2015. The development 
potential farther east in the Rizal province land is considerable, due to availability of land. The patronage 
would also benefit considerably by the provision of feeder routes from Antipolo to Masinag with 
easy/convenient/attractive transfer facilities at Masinag. In addition the introduction of integrated public 
transport e-ticketing system would further add to the Line-2 patronage for passengers transferring at 
Masinag. The results of the analysis are summarized in Table 7.1-1. The forecast patronage on the 
existing line possible additional demand if the line is extended to the Masinag in the east is illustrated in 
Figure 7.1-1 and compared with the previous forecast for the same extension of the line in Figure 7.1-2. 
 

Table 7.1-1 Summary of Patronage Forecast for Line-1 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

Description Unit 2012 2015 2020 2025 2030 2035 2040 2045
Average Week Day Boarding (Without Extension) Pax 212,200   231,100   261,500   288,700   314,900   339,200   361,000   379,400   

Increase in Daily Patronage (Av. Week Day Pax) Pax -          74,900     89,200     103,600   117,400   129,800   139,900   147,000   

Total Patronage with Extension (Av. Week Day Pax) Pax 212,200   306,000   350,700   392,300   432,300   469,000   500,800   526,400   

AM Peak Hour (0700-0800) Boarding Eastbound Pax/Hr 13,360     20,580     23,710     26,670     29,510     32,090     34,320     36,070     

AM Peak Hour (0700-0800) Boarding Westbound Pax/Hr 4,260      6,090      6,900      7,760      8,510      9,190      9,810      10,320     

Total AM Peak Hour (0700-0800) Boarding Both Direction Pax/Hr 17,620     26,670     30,610     34,430     38,020     41,280     44,130     46,390     

AM-Peak Hour Boarings as % of Daily Boardings Ratio(%) 8.30% 8.72% 8.73% 8.78% 8.79% 8.80% 8.81% 8.81%

Pax/Hr/Per Direction (Max AM-PK Hr 0700~0800) PPHPD 10,770     17,700     20,570     23,340     25,990     28,380     30,390     31,950     

AM_Peak Hour Average Trip Length Westbound km 8.49        11.52      11.61      11.71      11.78      11.83      11.84      11.84      

AM_Peak Hour Average Trip Length Westbound km 6.97        8.77        8.84        8.93        9.00        9.06        9.09        9.10        

Average Week Day Trip Length km 7.86        10.22      10.31      10.41      10.49      10.53      10.56      10.56      

Annual Factor Days 330         330         330         330         330         330         330         330         

Annual Passenger Pax Million 70.03      100.98     115.73     129.46     142.66     154.77     165.26     173.71     

Annual Passenger*km Million*km 550.40     1,032.02  1,193.19  1,347.67  1,496.49  1,629.73  1,745.19  1,834.40  
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Figure 7.1-1 Average Weekday Patronage Forecast on Line-2 & Extension 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7.1-2 Average Weekday Patronage Forecast by current and past studies 

 
7.2 Route Review 
 
The project has been submitted to NEDA as the East Extension, so Case 1 of the JICA Preparatory Study 
for LRT Line 2 Extension Project has been selected for implementation at this time.  Thus, the civil and 
mechanical portions of the West Extension are not considered in this report, and deleted from the cost and 
system description items.  
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7.3 Operation Plan 
 
1) Operation Schemes 
 
There will be only one simple scheme which operates trains from terminal to terminal of the extended 
Line 2.  Based on forecasted demand mentioned in Chapter 2, the headway and required capacity of the 
system are determined and summarized in Table 7.3-1 

 
Table 7.3-1 Summary of Headway and Capacity on Peak Hours for Line-2 

 2012 2015 2020 2025 2030 2035 2040 2045 
PPHPD 11,500  18,100  20,900 23,800 26,500  28,900   31,000   32,600 
Headway 5min 5min 4min 4min 3.5min 3min 3min 2.5min
# of trains/hour 12 12 15 15 17.2 20 20 24 
Transportation 
capacity/hour 

19,536 19,536 24,420 24,420 27,909 32,560 32,560 39,072

 
2) Fleet Requirement 
 
Required number of trains will be calculated from round trip time and operation headway at peak hour.   
 

Table 7.3-2 Required Number of Trains 

 2012 2015 2020 2025 2030 2035 2040 2045 
Headway 5min 5min 4min 4min 3.5min 3min 3min 2.5min
Number of trains 
in operation 

12 15 18 18 21 24 24 29 

Reserved train 2 2 3 3 3 3 3 4 
Required Number 
of train 

14 17 21 21 24 27 27 33 

 
The maximal capacity of the Santolan Depot is 24 trains and there are no proper space for expansion of 
the depot and also it is not possible to accommodate additional trains for stabling along the line.  
Therefore, it will not be possible to procure additional rolling stocks after 2035 at this moment.  It will 
be the subject for further study.  Table 7.3-3 shows the procurement plan of rolling stocks. 
 

Table 7.3-3 Rolling Stock Procurement Plan 

 2012 2015 2020 2025 2030 2035~ 
1st Generation Train 18 18 18 18 18 18 
2nd Generation Train   3 3 3 3 
3rd Generation Train     3 3 
Total number of trans 18 18 21 21 24 24 

 
7.4 Implementation Plan 
 
The implementation plan has been shortened remarkable in comparison with the implementation plan 
presented in JICA report of 2011.   
 
Several PPP options were studied, including the operation and maintenance of the expanded LRT 2 line, 
and the selected scheme, is a Hybrid scheme (PPP-ODA), where capital cost for implementation will be 
funded by government under a mixed scheme of traditional Government Appropriations Act (GAA) and 
Official Development Assistance (ODA) procurement processes, and upon completion it leases the 
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completed assets for O&M management to the private investor.  The public sector, apart from financing, 
takes on the procurement, completion, and delivery risks for the public component.  The GAA portion 
corresponds to the Civil Works of the project, and the ODA portion to the corresponding electro-mechanic 
subsystems. 
 
Close coordination with the Civil and E&M works’ portion is paramount for the success of the project. 
Furthermore, the completion of related projects, such as the Common Ticketing System is crucial as well 
for the proper implementation of the Line 2 EEP.   
 
7.5 Cost of JICA ODA Portion 
 
The summary of the cost for the JICA portion is shown in Table 7.5-1.  The figures are shown in foreign 
(JpY) and local (PhP) portions, and summarized in US$.  The disbursement schedule for the JICA Loan 
portion is shown in Table 7.5-2. 
 

Table 7.5-1 Total Cost of JICA Loan 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Study Team 

 
 
 
 
 
 
 
 
 
 
 
 

Total
JICA 

Portion
Others Total

JICA 
Portion

Others Total
JICA 

Portion
Others Total

JICA 
Portion

Others

Power and Catenary 778 778 0 59 59 0 889 889 0 10.79 10.79 0.00

Signalling and Telecom 1,382 1,382 0 55 55 0 1,486 1,486 0 18.03 18.03 0.00

System Miscellaneous 239 239 0 2 2 0 242 242 0 2.94 2.94 0.00

Track 876 876 0 60 60 0 989 989 0 12.00 12.00 0.00

Rolling Stock 0 0 0 0 0 0 0 0 0 0.00 0.00 0.00

SubTotal Direct ODA 3,276 3,276 0 175 175 0 3,606 3,606 0 43.75 43.75 0.00

Consulting Services 0 0 0 0 0 0 0 0 0 0.00 0.00 0.00

SubTotal Direct Loan 3,276 3,276 0 175 175 0 3,606 3,606 0 43.75 43.75 0.00

Price Escalation 136 136 0 9 9 0 152 152 0 1.85 1.85 0.00

Physical  Contingency 171 171 0 9 9 0 188 188 0 2.28 2.28 0.00

Land Acquisition 0 0 0 2 0 2 4 0 4 0.05 0.00 0.05

Administration Cost 0 0 0 104 0 104 198 0 198 2.40 0.00 2.40

VAT 0 0 0 251 0 251 474 0 474 5.75 0.00 5.75

Import Tax 0 0 0 0 0 0 0 0 0 0.00 0.00 0.00

Interest during construction 16 16 0 0 0 0 16 16 0 0.20 0.20 0.00

Commitment Charge 8 8 0 0 0 0 8 8 0 0.10 0.10 0.00

SubTotal Indirect Cost 331 331 0 375 18 357 1,040 364 676 12.62 4.42 8.20

Total 3,606 3,606 0 550 193 357 4,646 3,970 676 56.36 48.17 8.20

Total (US$ M)
Breakdown of Cost

Jpn Yen ('M) Phi Peso ('M) Total (Jpn Yen)('M)
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Table 7.5-2 Cost Disbursement Schedule for JICA Loan 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Study Team 

 
7.6 Consideration on Project Effects 
 
“Preparatory Study for LRT Line 2 Extension Project”, hereinafter “Previous Study”, was completed in 
October 2011. This chapter about Line 2 East Extension Project is mainly just reviewed the recent study. 
 
The calculation of indexes is done for whole section including existing section and extension section. The 
result of operation/effect indicator is shown in Table 7.6-1. 
 
Study team confirmed that there is no remarkable change in surrounding area of new stations along the 
new line since Previous Study, by checking population census 2010, latest version map, and site survey.   
 
The effects of reduction of CO2 emission are shown referring to “Climate Finance Impact Tool for 
Mitigation and Adaptation (Summary) Ver. 1.0, JICA, 2011”. Table 7.6-2 shows the result of the 
estimation of reduction of greenhouse gas. The project is effective for the reduction of greenhouse gas. 
The balance for reduction of CO2 emission will be increasing gradually. 

2013 2014 2015 2016 Total

Power and Catenary 0.00 889.02 0.00 0.00 889.02

Signalling and Telecom 0.00 1,486.36 0.00 0.00 1,486.36

System Miscellaneous 0.00 241.94 0.00 0.00 241.94

Track 158.22 830.66 0.00 0.00 988.89

Rolling Stock 0.00 0.00 0.00 0.00 0.00

SubTotal Direct ODA 158.22 3,447.98 0.00 0.00 3,606.20

Consulting Services 0.00 0.00 0.00 0.00 0.00

SubTotal Direct Loan 158.22 3,447.98 0.00 0.00 3,606.20

Price Escalation 3.39 148.89 0.00 0.00 152.29

Physical  Contingency 8.08 179.84 0.00 0.00 187.92

Land Acquisition 4.07 0.00 0.00 0.00 4.07

Administration Cost 8.69 188.84 0.00 0.00 197.52

VAT 20.85 453.21 0.00 0.00 474.06

Import Tax 0.00 0.00 0.00 0.00 0.00

Interest during construction 0.34 7.89 7.91 0.00 16.14

Commitment Charge 3.96 3.96 0.00 0.00 7.93

SubTotal Indirect Cost 49.39 982.64 7.91 0.00 1,039.93

Total 207.61 4,430.62 7.91 0.00 4,646.14

4.47% 95.36% 0.17% 0.00% 100.00%

Annual Disbursement (Million Jp Yen)
Breakdown of Cost
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Table 7.6-1 Calculation result of operation or effect indicators 

No. Operation or effect indicators Actual in 2011 
Desired in 2018 

(2 years after opening) 
1. Passenger-km 1,691 3,464 
2. The number of trains in operation 342 428 
3. Workable car ratio 83.3% 95% 
4. Train-km 1,514,315 2,523,959 
5. Fare revenue 856.84 - 
6. Fare Box Ratio 0.85 - 
7. Non-railway revenue 30.20 - 
8. Load factor 38.99 - 

 
Table 7.6-2 Result of the estimation of reduction of greenhouse gas 

Unit: tCO2 /year 

Items 2015 2020 2025 2030 2035 
Base Line 25 28 31 34 37 

Project 
Conversion from PUJ 1 2 2 2 2 
Increasing 1 1 1 1 1 

Reduction of CO2 emission 23 25 28 31 34 
      

 
7.7 Environmental and Social Considerations 
 
1) Review of EIA Report 

 
In 2011, an EIA study for LRT Line 2 Extension Project was conducted by the JICA preparatory Study. 
The Environmental Performance Report and Management Plan (EPRMP: the Environmental Impact 
Statement (EIS) for the existing projects for modification or re-start-up) has been prepared by LRTA. 
 
The review of the existing documents was done for the whole components of the extension project 
covered by the EPRMP. The Study Team has made recommendations on mitigation measures and 
monitoring plans in accordance with the JICA Guidelines. 
 
2) Supplemental EIA Study 

 
The EPRMP was prepared by the JICA Study in October 2011 in accordance with JICA Guidelines. In 
addition, any changes have been observed since last year in and around the Marcos Highway where the 
alignment of the extension line will be planned. Therefore, any supplemental environmental survey will 
not be needed to follow up the baseline conditions. 
 
3) Review of RAP 

 
The JICA Preparatory Study in 2011 indicated that no people shall be displaced as a result of 
Right-of-Way (ROW) acquisition for the extension line and new stations.  Therefore, any RAP was not 
prepared.  
 
The alignment of LRT Line 2 Extension Project has not been changed. In addition, any change in the 
vicinity of the alignment have bas not been observed since last year in and around the Marcos Highway 
where the alignment of the extension line has been planned.  Therefore, any supplemental RAP will not 
be necessary. 
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1 CIVIL 
 

The result of having reviewed Preparatory Study for LRT Line 2 Extension Project Final Report (October 
2011) which is the last investigation report, It is judged that civil engineering facilities construction of an 
east extension project can be carried out by being based on the last contents of the report. 
 
The item about civil engineering facilities planning is shown below. 
 
1) Existing standard and specification 

* Construction standards 
* Track geometry standards 
* Maintenance standards 

2) Project design standards 
* Design load 
* Track geometry standards 
* Maintenance standards 

3) Civil engineering facilities plan 
* Civil construction envelop, Track center spacing 
* Viaduct 
* Stations 
* Intermodal facilities 
* Construction method 

 
Moreover, the plan drawing of the east extension section is shown below. 
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Figure 1-1 Section drawing of station (Separate platform) and elevated track 

 

 
Figure 1-2 Section drawing of station (Island platform) and elevated track 
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Figure 1-3 Drawing of station (Separate platform)  

 

 
Figure 1-4 Drawing of foundation of station (Separate platform) 
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Figure 1-5 Drawing of station (Island platform)  

 

 
Figure 1-6 Drawing of foundation of station (Island platform) 
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Figure 1-7 Drawing of station concourse 

 

 
Figure 1-8 Drawing of pier (1) 
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Figure 1-9 Drawing of pier (2) 

 

 
Figure 1-10 Drawing of viaduct (Box girder type) 
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Figure 1-11 Drawing of viaduct (I beam type) 

 

 
Figure 1-12 Drawing of viaduct (Steel box type) 
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Figure 1-13 Drawing of construction gauge 

 

 
Figure 1-14 Drawing of viaduct walkway and railing 
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2 E&M SYSTEM PLAN OF LRT LINE 2 EAST EXTENSION 
 
In this chapter, the contents were designed based on the review of the following reports: 
  

a. METI report: Study on Manila LRT Line 2 east west extension project (March 2010) 
b. JICA report: Preparatory study for LRT Line 2 extension project (October 2011) 

 
2.1 Plans for Power Distribution, Machinery, Signaling, and Telecommunication Facilities 

 
Table 2-1 Description of E&M system construction work 

System Classification Equipment Description of work Scale 

Power distribution Extension Rectifier substation Power supply for east 
extension 

1 location near Emerald 
station (RSS#7) 

  Station electrical room Power supply for 
equipment in new stations 

2 stations in east extension 

  Power distribution 
facilities along main line

High voltage and low 
voltage power distribution 

4.14km in east extension 

  Catenary equipment for 
the main line 

Installation of catenary and 
center poles 

Ditto 

 Function 
Reinforcement 

4000KW rectifier Additional rectifier for 
increased power demand 

RSS #1,3,4,5 (Number of 
locations depends on the size 
of the demand) 

Signaling Extension 
Signaling equipment 
rooms, railway 
equipment, wiring 

Signaling equipment rooms 
at new stations, wayside 
railway equipment in 
extension section and 
wiring of sigaling cables 

2 stations and 4.14km in east 
extension 

  
Onboard signaling 
equipment for new 
rolling stock 

Onboard signaling 
equipment mounted on new 
trains 

Number of mounted 
equipment depends on the 
number of train sets  

  Switch machine for the 
main line 

Switch machine for train 
turn-back Masinag station 

  Passenger information 
displays 

Installation at the platform 
of new stations 2 stations in east extension 

 Upgrading Train supervisor control 
equipment 

Replacement of whole 
OCC equipment due to 
extension 

OCC 1 set 

  Central control 
equipment 

Replacement of whole 
OCC equipment due to 
extension 

OCC 1 set 

Telecommunication Extension Telecommunication 
facilities for the stations 

Installation of 
telecommunication 
equipment at new stations 

2 stations in east extension 

  Clock facilities Installation of clock 
facilities at new stations Ditto 

  SCADA facilities 
Installation of remote 
control terminals for new 
stations and substation 

Ditto, RSS#7 

  Telephone facilities Installation of telephone 
facilities for new stations 

2 stations in east extension 

  APS announcement 
facilities 

Installation of APS 
facilities for new stations 

Ditto 

  Train radio facilities Installation of new radio 
stations 

Masinag station 

  
Fiber optical 
transmission line for 
telecommunication 

Extension of fiber optical 
transmission line 

4.14km in east extension 

  
UPS power source 
facilities for 
telecommunication 

Installation of UPS power 
source facilities for 
telecommunication 
facilities for new stations 

2 stations in east extension 

Source: Study Team
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Table 2-2 Description of E&M system construction work 

System classification Equipment Description of work Scale 

CCTV 

Installation of CCTVs at new 
stations and 3 operating 
stations which have become 
unable to transmit 

2 stations in east extension 3 
stations in need of repair 

Fiber optical 
transmission line for 
telecommunication 

Installation of dedicated fiber 
optical transmission line for 
signaling and CCTVs 

17.66km 
Telecommunication Upgrading 

Central control 
equipment 

Replacement of whole OCC 
equipment due to extension OCC 1 set 

  Management 
information system 

Replacement of whole OCC 
equipment due to extension OCC 1 set 

 Repair SCADA 
Early restoration of required 
system for safe management 
of power supply 

Entire area of existing 
section 

  APS 
Early restoration of required 
broadcasting facilities for 
operation 

In Depot 

AFC Upgrading AFC 

Installation of AFC facilities 
at new stations, and upgrading 
of some AFCs at existing 
stations 

2 stations in east extension 
and 11 existing stations 

Track works Extension 
Direct fixation 
concrete tracks for 
the main line 

Construction of direct fixation 
concrete track structures 
including rail and rail 
fastening device 

4.14km in east extension 

  No.8 diamond 
double crossover 

Installation of switch machine 
for train turn-back Masinag station 

  Rail joints for main 
line, etc. Seamless rail welding, etc. 4.14km in east extension 

 Repair Concrete plinth Plinth repair for safe train 
operation 43 points in existing section 

Maintenance 
facilities Repair Under-floor wheel 

truing machine 

Early restoration of necessary 
equipment for train 
maintenance 

1 set at wheel truing line in 
Depot 

Source: Study Team 

 
2.1.1 Data for Cost Estimates 
 
In order to implement the extension of LRT Line 2, construction estimates were made by the following 
construction types, including the extension line.   
 

a. Costs to revise the existing system specifications, to upgrade the facilities in the existing line  
due to obsolescence, and to install facilities of the same specifications in the extension;  

b. Costs to install facilities for the extension of the same specification as the existing systems;  
c. Costs to reinforce functions of the existing facilities due to the extension; and  
d. Repair costs for the existing facilities.  

 
Specific descriptions of the categories are as follows:   
 
1) Upgrading the Existing Systems 
 
The upgrade of the existing systems is summarized as follows:   
 

a. To install new SDHs and UPS in signal equipment rooms in the existing and extension line, and 
to separate the transmission portions of the signaling systems from the telecommunication 
systems;  

b. To install new CCTVs at new stations and the operating stations which have become unable to 
transmit;  

c. To install dedicated fiber optical transmission line for signaling and CCTV; and  
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d. The on-going project “Upgrading and Integration of the Automatic Fare Collection Systems of 
the LRT1, LRT2, and MRT3 railway Systems” 

 
The quantities for the above upgraded systems are shown in Table 2-3 Estimates for System Upgrades.   
 
2) Construction of the Extension 
 
The quantities for the construction of the extensions with the existing specification are shown in Table 
2-4 Estimates for the Extension.  
 
3) Function Reinforcement of the Existing Equipment 
 
Demand for power supply will increase upon extension as the number of operating trains increases. Each 
of the four existing rectifier substations (RSS#1, RSS#3, RSS#4, and RSS #6) has an empty space where 
one 4000kW-class rectifier can be installed.  One rectifier per substation will be allocated for 
reinforcement in order to cope with the demand increase.  
 
The expected quantity due to function reinforcement is shown in Table 2-5 for Function Reinforcement 
of the Existing Equipment.  
 
4) Repair of the Existing facilities 
 
The answers obtained from LRTA regarding the repair items for the existing facilities and their costs are 
shown in Table 5.5-1. The estimated extensive repair cost of line 2. 
 
5) Quantities 
 
Route layout is as shown in Figure 2-1 LRT Line 2 Route Layout for the purpose of cost estimates.  
 
The results of the cost estimates are as shown in Tables 2-3～2-5 below. The quantities indicated in 
Tables 2-3～2-5 represent for the east extension. The distribution ratio of foreign and local costs was set 
with reference to the contract records for the construction of LRT Line 2. Cost of these items will be 
included in Section 5.5. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Source: Study Team 
 

Figure 2-1 LRT Line 2 Route Layout 
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Table 2-3 Estimates for System Upgrades 
Quantity Distribution ratio 

Item Unit 
East extension Foreign Local 

Control center equipment for 
signaling  

set 1 90% 10% 

New CCTV (incl. existing parts) station 
New 2 

Repair 3 
95% 5% 

New fiber optical transmission line 
(signaling, CCTV), including the 
installation of new SDHs 

km 17.66 95% 5% 

Control center equipment for 
telecommunication 

set 1 95% 5% 

Train supervisor control equipment 
(OCC) 

set 1 95% 5% 

New management information  
system (MIS) 

set 1 95% 5% 

Source: Study Team 
 

“Upgrading and Integration of the Automatic Fare Collection Systems of the LRT1, LRT2, and MRT3 
railway Systems” is ongoing. 
 

Table 2-4 Estimates for the Extension 

Quantity Distribution ratio 
Item Unit 

East extension Foreign Local 

Rectifier substation (RSS#7) location 1 90% 10% 

Station electrical room station 2 90% 10% 

Power distribution facilities along 
main line 

double-track 
km 

4.14 90% 10% 

Catenary equipment for the main 
line 

single-track 
km 

8.28 80% 20% 

Signaling equipment rooms, 
railway equipment, wiring 

station 2 90% 10% 

Onboard signaling equipment for 
new rolling stock 

train set 
Depending on the number of 

required rolling stock 
90% 10% 

Switch machine for the main line unit 4 90% 10% 

Passenger information displays station 2 90% 10% 

Telecommunication facilities for the 
stations 

station 2 95% 5% 

Clock facilities station 2 95% 5% 

SCADA facilities RTU 3 95% 5% 

Telephone facilities station 2 95% 5% 

APS announcement facilities station 2 95% 5% 

Train radio facilities base station 1 95% 5% 

Fiber optical transmission line for 
telecommunication 

km 4.14 95% 5% 

UPS power source facilities for 
telecommunication 

station 2 95% 5% 

Direct fixation concrete tracks for 
the main line 

Single-track 
km 

8.28 85% 15% 

No. 8 diamond double crossover set 1 85% 15% 

Rail joints for the main line, etc. km 8.28 85% 15% 

Source: Study Team
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Table 2-5 Function Reinforcement of the Existing Equipment 

Quantity Distribution ratio 
Item Unit 

Existing line Foreign Local 

4000kW rectifier assembly 
(RSS#1,3,4,6) 

set 4 90% 10% 

Source: Study Team 
 
2.1.2 Technical Consideration regarding the Function Reinforcement of the Existing Systems 
 
Table 2-6 “Points of Technical Consideration upon Function Reinforcement” below lists additional 
specifications to be taken into consideration upon reinforcing the functions of the existing systems:  
 

Table 2-6 Points of Technical Consideration upon Function Reinforcement 

System Points of Consideration 

Power Supply 

 An approximately 300m2 (20 x 15m) lot to the east of EMERALD Station needs to be obtained 
to build a new rectifier substation (RSS#7).  

 Standard height for installing substation facilities and building structure standards should be 
established considering possible floods evidenced by Tropical Storm Ondoy.   

 A possible voltage drop should be examined in detail, and high output of the substation 
facilities to be reinforced should be considered at the time of designing as necessary.  

 Installation of emergency lighting systems and ventilation equipment at substations and 
stations’ electric rooms should be considered to improve the work environment.   

Overhead contact 
system 

 Lightning arrestors should be installed on the rooftops of new station buildings and on the 
center poles in the extension for lighting measures.  

Track works 
 Continuous slab structures are preferable for expansion gaps between beams (upper piers), 

which does not affect the shape of direct fixation concrete track structures.   

Fiber optical 
transmission line 

 Transmission line for signaling and CCTV should be integrated as a single cable. 

Telephones 
 Investigate how many additional telephones are needed at the existing stations and facilities, 

and examine the number of additional racks that can be installed.  

Train radios 
 A radio wave sensitivity test should be conducted prior to setting up radio stations at each 

terminal station in the extended zones, and the test results should be reflected in the design of 
the stations.  

AFC 

 As part of the phased transition to the common ticketing system, it is planned to retain the 
exterior of automatic ticket gates and replace the interior with the contactless system 
successively. Thus, the specifications should be thoroughly examined upon converting the AFC 
system.       

UPS 
 Telecommunication system failures have occurred in the past due to UPS malfunction. The 

cause of these failures should be summarized to take measures to prevent recurrence of such 
failures.  

CCTV 
 Since the existing operational systems and new systems will be used in combination to operate 

CCTV for the moment, the specifications of connection areas, etc. need to be designed 
assuming a complete update to new systems in the future.  

OCC 

 Connecting between the extension and the existing lines should be done outside the hours of 
operation and within a short time. Therefore, the new system shall be built with other systems 
that will not affect the existing systems; comprehensive tests should also be conducted.  

 OCC facilities have already begun deteriorating; equipment including Train supervisor control 
equipment, control center equipment for signaling and telecommunication, and MIS, also need 
to be updated.  

 For the large operation display panel, which is currently out of service, a monitor display type is 
recommended.   

Source: Study Team 
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2.2 Technical Review of Compatibility with Existing Railway System 
 
In order to implement the extension, the study reviewed the system specifications as regards the 
construction of LRT Line 2 and conducted a technical examination, taking the upgrade of the existing 
railway facilities and systems into consideration.  
 
This section will examine the technical aspects of ensuring consistency and compatibility between this 
study’s proposals and the existing railway facilities and systems, and describes the ensuring of safety, 
maintenance, unification of spare parts, and management of drawings in terms of the operation after 
inauguration.  
 
2.2.1 Technical Comparison to Ensure Consistency and Compatibility 
 
1) Power Distribution, Machines, Signals, and Communication Equipment 
 
Table 2-7 shows the results of the technical review regarding the upgrades of power distribution, 
machines, signaling, and telecommunication facilities:  
 

Table 2-7 Result of Technical review of adjustment and compatibility with the existing equipment 

System Reexamination of the 
technical function Adjustment and compatibility with the existing equipment 

Signaling 

Separation of the 
transmission line from 
the telecommunication 
system 

The specification of fiber optical transmission line is changed. The current 
specifications for signal equipment will be applied for the extension line. 

AFC 
Replacement of broken 
equipment, 
Upgrading 

Nearly half of the automatic ticket gates including broken equipment are 
converted to upgrade the function.  
Because the existing equipment is used in combination, AFC data 
transmission will use the specification equivalent of the existing equipment 
for the existing system and no major update will be made. 

CCTV 

Replacement of broken 
equipment, 
Upgrading, 
Installation of dedicated 
fiber optical 
transmission lines 

The existing system and the new CCTV system will be used in combination 
for the moment. Newly dedicated fiber optical transmission line will be 
installed and 2 CCTV systems are to be installed so that no mutual interface 
will occur. 

Track works 
Mitigation of the squeal 
sound and the wear of 
rails and wheels 

Check rails are not adopted. By applying the alternative countermeasures or 
reduced running speed in the curves, it is expected that the squeal sounds 
and the wear of rails and wheels will be mitigated.  

 Deterrence of track 
deformation 

Tracks using anti-vibration sleepers absorb vibration compared with the 
tracks laid by the concrete plinth method and are expected to reduce track 
deformation. 

Maintenance 
facilities 

Common use of 
maintenance facilities 

By accommodating the basic specifications of additional rolling stock to the 
existing specification, the maintenance facilities can be shared with existing 
rolling stock.  

Power distribution, 
Overhead contact 
system, 
Telephone, 
Clocks, 
Train radio, 
SCADA, 
APS, 
PIS 

Follow the existing 
functions 

Since the functions of these systems are satisfactory, the standards and 
specifications adopted in the existing line will apply to the extension line. 

Source: Study Team 
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2.2.2 Technical Review Viewing Operation after Inauguration 
 
1) Power Distribution, Machines, Signals, and Communication Equipment 
 

a. Ensuring safety  
 
Deformation of the concrete plinth for the tracks could reduce the safety of the running trains and 
appropriate train operation. Detailed inspection will be required where track deformation is expected 
to occur. High voltage cables are installed right under the inspection passage for workers in the 
existing lines, and power is supplied through the center pole to the overhead catenaries. In the 
extension lines, it is desirable to install high voltage cables at a sufficient distance from the inspection 
passage considering the safety of the workers.   
 

b. Maintenance 
 
Although the existing AFC system equipment is currently being repaired by LRTA, it is desirable to 
outsource it in terms of operational efficiency in compliance with the common ticketing system 
concepts. Since the existing power and telecommunication cables are installed under the inspection 
passage between the track beams of the up and down lines, it is not easy to inspect them due to the 
need to open the inspection passage which is covering the duct. It is desirable to install cable troughs 
on the same surface as tracks and at distance from the inspection passage. Maintaining the correct 
shape of the wheel treads helps to improve the ride quality and reduce wheel and rail noise and 
abrasion. It is important to repair and maintain an under-floor type wheel turning machine, which is 
currently out of service, so that it is available for use at all times.   
 

c. Unification of spare parts 
 
Expendables and spare parts (e.g. parts, materials, tools) for track works and power distribution 
should be standardized with the same items as or equivalent to those used in the existing systems, so 
that they can be used in the main line including the extension. It is often difficult to standardize 
electronic parts, which are redesigned at a rapid pace. Especially in the CCTV system, parts 
management will be required so that parts will not be mixed when old and new systems are used at 
the same time.   
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3 ALIGNMENT 
 
3.1 Route Planning 
 
Based on Preparatory Study for LRT Line 2 Extension Project - Final Report (October 2011), it reviewed 
about the LRT Line2 east extension route.  The east extension section of LRT Line 2 goes to the east on 
Marcos Highway from Santolan station, and about 4.1-km section to Masinag station.  An intermediate 
station is one place of Emerald station, and is not different from last year.  
 
Therefore, the plan of a route of Line 2 east extension presupposes that it is the same as that of the route 
examined by the above-mentioned study.  
 
The whole east extension section route is shown in Figure 3-1, and the route drawing classified by 
section is shown in Figure 3-2 to 3-8. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3-1 Entire map of route 
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Figure 3-2 Route plan (1) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3-3 Route plan (2) 
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Figure 3-4 Route plan (3) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3-5 Route plan (4) 
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Figure 3-6 Route plan (5) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3-7 Route plan (6) 
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Figure 3-8 Route plan (7) 
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1 CIVIL 
 
The result of having reviewed Preparatory Study for LRT Line 2 Extension Project Final Report (October 
2011) which is the last study report, although stated also within the report, it recommends construct in 
consideration of the following points. 
 
1) Parapet railing on viaduct 
 
The guard rail is not installed on the outside of the viaduct in the elevated section of LRT line 2. It should 
be taken guard rail or fall preventive measures against the outside of the viaduct for malfunction of door 
opening, or safe reservation of the passenger in an emergency. 
 
2) Central walkway on viaduct 
 
In the existing viaduct section of LRT line 2, the passage in the central part of the up-and-down line is 
used for maintenance or passenger refuge in an emergency. However, although the width of this passage 
is 1500 mm, since the catenary pole stands in the center, it is narrow and it is hard to pass along it, and it 
also has the danger of contact with a train. 
 
Therefore, the walk passage which took fall preventive measures is installed in the outside of the viaduct, 
and it should enable it to use it as the walkway for maintenance people, or an evacuation walkway of the 
passenger in an emergency. 
 
3) Station roof design 
 
By LRT Line 2, the roof structure of a station building requires the following consideration. 
 

*  Hard to make the nest of a bird. 
*  Good as a wind. 
*  Cleaning is easy. 
*  Installation and exchange of lighting are easy. 
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2  ENVIRONMENTAL AND SOCIAL CONSIDERATIONS 

Appendix B-1 Environmental Management Plan JICA Monitoring Form for LRT Line 2 Extension Project 

Table 1 Construction Phase 

Project Activity Potential 
Environmental Impact 

Mitigation Measures 
(Proposed/Implemented) 

Parameters to 
be Monitored Location 

Methods, equipment 
and frequency of 

Measurement 
(Date and/or time of 

Measurement)

Measured 
Value 

(Average/Max/
Total, etc) 

Philippine Standards/ 
Standard for 

Contract/Referred 
International Value 

Input 
(e.g. cost, 

M/M) 

Responsible 
Institution Reporting 

Construction of 
guideway and 
stations 

Local economy 
(Employment) 

Hire unskilled labor (>50%) and 
skilled labor (>30%) from the 
vicinity of the project sites 

Employment 
rate 

Barangays in 
the vicinity 

Employment record 
  RA 6685  LRTA 

 

・Quarterly Monitoring 
Report submitted to 
DOTC and JICA 

Construction of 
guideway and 
stations 

Traffic congestion Traffic Management Plan Continuous 
flow of traffic 

All 
construction 
sites

Daily monitoring for a 
construction period  -  LRTA/MMDA/

LGUs/ 

・Quarterly Monitoring 
Report submitted to 
DOTC and JICA

Construction of 
guideway and 
stations 

Community Health 
and Safety Public Meetings Opinions, 

grievance 
Barangays in 
the vicinity 

For a construction 
period  -  DPWH/ 

MMDA/LGUs 

・Quarterly Monitoring 
Report submitted to 
DOTC and JICA 

Labor Camp Occupational Health 
and Safety 

Supply the works:
-clean water and safe food 
-toilets/sewage treatment 
facilities 
-domestic solid waste 
management 

Camp 
conditions All camps Weekly inspection  

The Philippines 
Occupational Safety 
and Health Standards 
(As Amended), 1992 

 LRTA 
・Quarterly Monitoring 
Report submitted to 
DOTC and JICA 

Tree cutting Loss of trees 

Tree replanting should be 
implemented 
Regular monitoring of 
replanted trees 

Cutting trees 
and progress 
of replanting 

Road sides 
and central 
reserves 

Visual inspection of tree 
growth  -  LRTA/LGUs 

DENR 

・Quarterly Monitoring 
Report submitted to 
DOTC and JICA 

Construction of 
guideway and 
stations 

Air pollution 

Dust control measures: 
sprinkling of water; covers of 
the  trucked material during 
transportation; locate the 
stockyard away from 
residential and sensitive areas 
 
Pollutant emission control 
measures: low emission 
construction vehicles, 
maintenance and inspection. 

Ambient air 
quality 
 
TSP,  
NO2, SO2 

Construction 
sites 

Methods specified by 
the Implementing Rules 
and Regulations of the 
Philippine Clean Air 
Act of 1999 
 
Weekly during 
construction 
 

 

The Implementing 
Rules and Regulations 
of the Philippine Clean 
Air Act of 1999 
WHO Air Quality 
Guidelines for 
Particulate Matter, 
Ozone, Nitrogen 
Dioxide and Sulfur 
Dioxide, Global Update 
2005

 LRTA/ 
DENR 

・Quarterly Monitoring 
Report submitted to 
DOTC and JICA 

Construction of 
guideway and 
stations 

Noise and vibrations 

Proper service of equipment; 
installation of sound barriers 
for pile driving activity; 
mufflers and noise suppressors 
and regular maintenance of 
heavy equipment, construction 
machinery; use low-noise 
construction machines and 
heavy vehicles; construction 
activities to be restricted during 
day time hours only; inform 
construction schedule to 
residents in advance.

Noise level: 
LAeq (day and 
night) 
 

Construction 
sites 

Methods specified by
the National Pollution 
Control Commission 
(NPCC) Memorandum 
Circular No. 002 Series 
of 1980, Section 78- 
Ambient Noise Quality 
and Emission Standards 
for Noise 
 
Weekly during 
construction 

 

NPCC Memorandum 
Circular No. 002 Series 
of 1980, Section 78- 
Ambient Noise Quality 
and Emission Standards 
for Noise 
General EHS 
Guidelines; 
Environmental Noise 
Management, IFC 2007 

 LRTA/DENR 
・Quarterly Monitoring 
Report submitted to 
DOTC and JICA 

   Vibration 
acceleration 

Construction 
sites 

Methods specified by
the 2002/44/EC (EC 
Vibration Directive) or 
American Conference 
of Industrial Hygienists 
(ACGIH) 
 
Weekly during 
construction

 

2002/44/EC (EC 
Vibration Directive) or 
American Conference 
of Industrial Hygienists 
(ACGIH) 

 LRTA/DENR 
・Quarterly Monitoring 
Report submitted to 
DOTC and JICA 
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Project Activity Potential 
Environmental Impact 

Mitigation Measures 
(Proposed/Implemented) 

Parameters to 
be Monitored Location 

Methods, equipment 
and frequency of 

Measurement 
(Date and/or time of 

Measurement)

Measured 
Value 

(Average/Max/
Total, etc) 

Philippine Standards/ 
Standard for 

Contract/Referred 
International Value 

Input 
(e.g. cost, 

M/M) 

Responsible 
Institution Reporting 

Construction of 
guideway and 
stations 

Surface water quality 
degradation 

Monitoring of TSS to avoid 
large increase of turbidity in 
surface water. 
To use the less 
turbidity-diffusive dredging 
method. 

Surface water 
quality 
(TSS, BOD, 
Oil/Grease)  

Construction 
sites of 
bridges and 
satellite depot

Methods specified by 
the Revised Effluent 
Regulations of 1990, 
Revising and Amending 
the Effluent Regulations 
of 1992 

 

The Revised Effluent 
Regulations of 1990, 
Revising and Amending 
the Effluent Regulations 
of 1992 
 

 
LRTA/ 
DENR 

・Quarterly Monitoring 
Report submitted to 
DOTC and JICA 

Construction of 
guideway and 
stations 

Waste generation 
Solid Waste Management Plan. 
Proper implementation of 
separate collection and disposal 

Site 
conditions 
and 
cleanliness 

All 
construction 
sites and 
labor camp

Daily site inspection  
Ecological Solid Waste 
Management Act of 
2001 

 LRTA/DENR 
・Quarterly Monitoring 
Report submitted to 
DOTC and JICA 

                                                                                                                                                Source: Study Tea 
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Table 2 Operation Phase 

Project Activity 
Potential 

Environmental Impact 
Mitigation Measures 

(Proposed/Implemented) 
Parameters to 
be Monitored 

Location 

Methods, equipment 
and frequency of 

Measurement 
(Date and/or time of 

Measurement) 

Measured Value
(Average/Max/T

otal, etc) 

Philippine Standards/ 
Standard for 

Contract/Referred 
International Value 

Input 
(e.g. cost, 

M/M) 

Responsible 
Institution 

Reporting 

Construction of 
guideway and 
stations 

Loss of trees 
Monitor the growth of 
replanting trees 
 

Trees’ height 
and diameter 

Replanting 
sites 

Once a year  -   
LRTA/DENR/ 
LGUs 

・Annual Monitoring 
Report submitted to 
DOTC and JICA 

Construction of 
guideway and 
stations 

Subsidence 
Regular monitoring of ground 
settlement 

Settlement 
level 

Potential 
sites 

Once a year  -   LRTA 
・Annual Monitoring 
Report submitted to 
DOTC and JICA 

Wastewater 
treatment at 
stations and depots 

Surface water quality 
degradation 

Proper operation and 
maintenance of wastewater 
treatment facilities at stations 

Effluent 
water quality 
(pH, TSS, 
BOD, COD, 
Oil/Grease, 
Phenol, Fiscal 
Coliforms)  
 

Wastewater 
treatment 
facilities at 
stations and 
depots 

Methods specified by 
the Revised Effluent 
Regulations of 1990, 
Revising and Amending 
the Effluent Regulations 
of 1992 
 
2times per year 
 

 

The Revised Effluent 
Regulations of 1990, 
Revising and Amending 
the Effluent Regulations 
of 1992 
 

 
LRTA/ 
DENR 

・Biannual Monitoring 
Report submitted to 
DOTC and JICA 

Operation at the 
stations and depots 

Waste generation 
Proper implementation of 
separate collection and disposal 

Cleanliness 
Stations and 
depots 

Site Monitoring  
Ecological Solid Waste 
Management Act of 
2001 

 
LRTA/MMDA/
LGUs 

・Biannual Monitoring 
Report submitted to 
DOTC and JICA 

Train operation Noise and vibration 

Noise and vibration attenuation 
measures: installation of noise 
barriers or shock absorber pads 
and ballast 

Noise level: 
LAeq (day and 
night) 
 

Noise 
sensitive 
areas such 
as 
residential 
area, school 
religious 
facilities  
along the 
extension 
line 

Methods specified by 
the National Pollution 
Control Commission 
(NPCC) Memorandum 
Circular No. 002 Series 
of 1980, Section 78- 
Ambient Noise Quality 
and Emission Standards 
for Noise 
 
2times per year 
 

 

NPCC Memorandum 
Circular No. 002 Series 
of 1980, Section 78- 
Ambient Noise Quality 
and Emission Standards 
for Noise 
 
General EHS 
Guidelines; 
Environmental Noise 
Management, IFC 2007 

 
LRTA/ 
DENR 

・Biannual Monitoring 
Report submitted to 
DOTC and JICA 

   

Vibration 
acceleration 

Sensitive 
areas such 
as 
residential 
area, school 
religious 
facilities  
along the 
extension 
line 

Methods specified by 
the 2002/44/EC (EC 
Vibration Directive) or 
American Conference 
of Industrial Hygienists 
(ACGIH) 
 
2times per year 
 

 

2002/44/EC (EC 
Vibration Directive) or 
American Conference 
of Industrial Hygienists 
(ACGIH) 

 
LRTA/ 
DENR 

・Biannual Monitoring 
Report submitted to 
DOTC and JICA 

Operation of trains 
and stations 

Congestion and 
disorder 

•Efficient traffic management 
measures and parking 
restrictions 
•Efficient of public and private 
transit operations 

Traffic 
congestion 

Two new 
stations 

Daily site patrol  
Traffic Management 
Plan 

 
LRTA/MMDA/
LGUs 

・Biannual Monitoring 
Report submitted to 
DOTC and JICA 

                                                                                                                                                Source: Study Tea 
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em
 

M
ai

n 
C

he
ck

 I
te

m
s 

Y
es

: Y
 

N
o:

 N
 

C
on

fi
rm

at
io

n 
of

 E
nv

ir
on

m
en

ta
l C

on
si

de
ra

tio
ns

 
(R

ea
so

ns
, M

iti
ga

tio
n 

M
ea

su
re

s)
 

2.
 P

ol
lu

tio
n 

C
on

tr
ol

 

(1
) 

W
at

er
 

Q
ua

li
ty

 

(a
) 

Is
 t

he
re

 a
 p

os
si

bi
li

ty
 t

ha
t 

so
il

 r
un

of
f 

fr
om

 t
he

 b
ar

e 
la

nd
s 

re
su

lti
ng

 
fr

om
 

ea
rt

hm
ov

in
g 

ac
tiv

iti
es

, 
su

ch
 

as
 

cu
tti

ng
 a

nd
 f

ill
in

g 
w

ill
 c

au
se

 w
at

er
 q

ua
lit

y 
de

gr
ad

at
io

n 
in

 d
ow

ns
tr

ea
m

 w
at

er
 a

re
as

? 
(b

) 
D

o 
ef

fl
ue

nt
s 

fr
om

 t
he

 p
ro

je
ct

 f
ac

il
it

ie
s,

 s
uc

h 
as

 
st

at
io

ns
, 

co
m

pl
y 

w
ith

 t
he

 c
ou

nt
ry

's
 e

ff
lu

en
t 

st
an

da
rd

s 
an

d 
am

bi
en

t 
w

at
er

 
qu

al
it

y 
st

an
da

rd
s?

 
Is

 
th

er
e 

a 
po

ss
ib

ili
ty

 t
ha

t 
th

e 
ef

fl
ue

nt
s 

w
ill

 c
au

se
 a

re
as

 n
ot

 t
o 

co
m

pl
y 

w
ith

 
th

e 
co

un
tr

y'
s 

am
bi

en
t 

w
at

er
 

qu
al

ity
 

st
an

da
rd

s?
 

(a
) 

N
 

(b
) 

N
 

 

(a
) 

T
he

re
 i

s 
no

 l
ar

ge
-s

ca
le

 f
ill

in
g 

an
d 

cu
tti

ng
 w

or
k 

si
nc

e 
th

e 
gu

id
e 

w
ay

 is
 e

le
va

te
d 

co
nc

re
te

 s
tr

uc
tu

re
. 

(b
) 

T
he

 d
es

ig
n 

of
 p

hy
si

ca
l 

st
ru

ct
ur

es
 w

ill
 c

on
fo

rm
 t

o 
th

e 
P

hi
lip

pi
ne

 
bu

ild
in

g 
an

d 
en

vi
ro

nm
en

ta
l 

st
an

da
rd

s 
an

d 
re

gu
la

tio
ns

. 
 S

in
ce

 t
he

re
 

is
 n

o 
ne

ga
tiv

e 
im

pa
ct

 s
uc

h 
as

 c
on

ta
m

in
at

io
n 

pr
ob

le
m

 c
au

se
d 

by
 

dr
ai

na
ge

 f
ro

m
 s

ta
ti

on
s,

 r
ai

lr
oa

ds
 o

th
er

 f
ac

il
it

ie
s 

fo
r 

th
e 

ex
is

ti
ng

 L
R

T
 

L
in

e,
 n

o 
ef

fe
ct

 is
 e

xp
ec

te
d 

fo
r 

th
e 

pr
op

os
ed

 li
ne

 in
 th

is
 p

ro
je

ct
. 

(2
) 

W
as

te
s 

(a
) 

A
re

 w
as

te
s 

ge
ne

ra
te

d 
fr

om
 t

he
 p

ro
je

ct
 f

ac
il

it
ie

s,
 

su
ch

 
as

 
st

at
io

ns
 

an
d 

de
po

t, 
pr

op
er

ly
 

tr
ea

te
d 

an
d 

di
sp

os
ed

 
of

 
in

 
ac

co
rd

an
ce

 
w

ith
 

th
e 

co
un

tr
y'

s 
re

gu
la

tio
ns

? 

(a
) 

 Y
 

(a
) 

T
he

 P
ro

je
ct

 i
s 

go
ve

rn
ed

 b
y 

P
re

si
de

nt
ia

l 
D

ec
re

e 
N

o.
 9

84
 a

nd
 

D
ep

ar
tm

en
t 

of
 E

nv
ir

on
m

en
t 

an
d 

N
at

ur
al

 R
es

ou
rc

es
 A

dm
in

is
tr

at
iv

e 
O

rd
er

 N
o.

 3
5,

 S
er

ie
s 

of
 1

99
2 

(D
A

O
 3

5)
 –

 r
eg

ul
at

io
ns

 o
n 

ef
fl

ue
nt

s 
an

d 
R

ep
ub

lic
 A

ct
 N

o 
69

69
 –

 r
eg

ul
at

io
ns

 o
n 

ha
za

rd
ou

s 
w

as
te

s.
 

S
pe

ci
fi

c 
pe

rm
it

s 
(e

.g
., 

di
sc

ha
rg

e 
pe

rm
it

, 
au

th
or

it
y 

to
 

co
ns

tr
uc

t 
w

as
te

w
at

er
 tr

ea
tm

en
t f

ac
il

it
ie

s,
 e

tc
.)

 w
ill

 b
e 

se
cu

re
d 

la
te

r. 

(3
) 

N
oi

se
 

an
d 

V
ib

ra
tio

n 

(a
) 

D
o 

no
is

e 
an

d 
vi

br
at

io
ns

 f
ro

m
 t

he
 v

eh
ic

le
 a

nd
 t

ra
in

 
tr

af
fi

c 
co

m
pl

y 
w

ith
 th

e 
co

un
tr

y'
s 

st
an

da
rd

s?
 

(a
)Y

 
(a

) 
C

om
pl

ai
nt

s 
fr

om
 r

es
id

en
ts

 a
re

 e
xp

ec
te

d 
ag

ai
ns

t 
no

is
e 

fr
om

 L
R

T
 

O
pe

ra
tio

ns
. 

 
T

he
re

 
is

 
no

 
st

an
da

rd
 

re
ga

rd
in

g 
vi

br
at

io
n 

in
 

th
e 

P
hi

lip
pi

ne
s.

 M
iti

ga
tio

n 
m

ea
su

re
s 

ar
e 

co
ns

id
er

ed
 a

nd
 t

he
 m

on
ito

ri
ng

 
pl

an
 o

f 
no

is
e 

an
d 

vi
br

at
io

n 
be

 i
m

pl
em

en
te

d 
in

 o
rd

er
 t

o 
en

su
re

 t
ha

t 
st

an
da

rd
s 

as
 r

eq
ui

re
d 

by
 la

w
s 

ar
e 

m
ai

nt
ai

ne
d.

  
 

(4
) 

Su
bs

id
en

ce
 

(a
) 

In
 

th
e 

ca
se

 
of

 
ex

tr
ac

tio
n 

of
 

a 
la

rg
e 

vo
lu

m
e 

of
 

gr
ou

nd
w

at
er

, 
is

 t
he

re
 a

 p
os

si
bi

lit
y 

th
at

 t
he

 e
xt

ra
ct

io
n 

of
 

gr
ou

nd
w

at
er

 w
ill

 c
au

se
 s

ub
si

de
nc

e 
(e

sp
ec

ia
lly

 i
n 

ca
se

 
of

 U
nd

er
gr

ou
nd

s/
S

ub
w

ay
s)

? 

(a
) 

N
 

(a
) 

N
ot

 A
pp

li
ca

bl
e 

3.
  

N
at

ur
al

 
E

nv
ir

on
m

en
t

(1
) 

Pr
ot

ec
te

d 
A

re
as

 

(a
) 

Is
 

th
e 

pr
oj

ec
t 

si
te

 
lo

ca
te

d 
in

 
pr

ot
ec

te
d 

ar
ea

s 
de

si
gn

at
ed

 b
y 

th
e 

co
un

tr
y'

s 
la

w
s 

or
 in

te
rn

at
io

na
l t

re
at

ie
s 

an
d 

co
nv

en
tio

ns
? 

Is
 t

he
re

 a
 p

os
si

bi
lit

y 
th

at
 t

he
 p

ro
je

ct
 

w
il

l a
ff

ec
t t

he
 p

ro
te

ct
ed

 a
re

as
? 

(a
) 

N
 

(a
) 

T
he

 p
re

se
nt

 l
an

d 
us

e 
in

 t
he

 a
re

a 
al

on
g 

pr
op

os
ed

 r
ai

lw
ay

 i
s 

m
ai

nl
y 

co
m

m
er

ci
al

 a
re

a.
  

T
he

re
 a

re
 n

o 
pr

ot
ec

te
d 

ar
ea

 d
es

ig
ne

d 
by

 
th

e 
co

un
tr

y’
s 

la
w

s 
or

 in
te

rn
at

io
na

l t
re

at
ie

s 
an

d 
co

nv
en

tio
ns

. 
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C
at

eg
or

y 
E

nv
ir

on
m

en
ta

l 
It

em
 

M
ai

n 
C

he
ck

 I
te

m
s 

Y
es

: Y
 

N
o:

 N
 

C
on

fi
rm

at
io

n 
of

 E
nv

ir
on

m
en

ta
l C

on
si

de
ra

tio
ns

 
(R

ea
so

ns
, M

iti
ga

tio
n 

M
ea

su
re

s)
 

(2
) 

E
co

sy
st

em
 

(a
) 

D
oe

s 
th

e 
pr

oj
ec

t 
si

te
 e

nc
om

pa
ss

 p
ri

m
ev

al
 f

or
es

ts
, 

tr
op

ic
al

 r
ai

n 
fo

re
st

s,
 e

co
lo

gi
ca

lly
 v

al
ua

bl
e 

ha
bi

ta
ts

 (
e.

g.
, 

co
ra

l r
ee

fs
, m

an
gr

ov
es

, o
r 

ti
da

l f
la

ts
)?

 
(b

) 
D

oe
s 

th
e 

pr
oj

ec
t 

si
te

 
en

co
m

pa
ss

 
th

e 
pr

ot
ec

te
d 

ha
bi

ta
ts

 
of

 
en

da
ng

er
ed

 
sp

ec
ie

s 
de

si
gn

at
ed

 
by

 
th

e 
co

un
tr

y'
s 

la
w

s 
or

 in
te

rn
at

io
na

l t
re

at
ie

s 
an

d 
co

nv
en

tio
ns

?
(c

) 
If

 s
ig

ni
fi

ca
nt

 e
co

lo
gi

ca
l 

im
pa

ct
s 

ar
e 

an
tic

ip
at

ed
, 

ar
e 

ad
eq

ua
te

 
pr

ot
ec

ti
on

 
m

ea
su

re
s 

ta
ke

n 
to

 
re

du
ce

 
th

e 
im

pa
ct

s 
on

 th
e 

ec
os

ys
te

m
? 

(d
) 

A
re

 a
de

qu
at

e 
pr

ot
ec

tio
n 

m
ea

su
re

s 
ta

ke
n 

to
 p

re
ve

nt
 

im
pa

ct
s,

 s
uc

h 
as

 d
is

ru
pt

io
n 

of
 m

ig
ra

tio
n 

ro
ut

es
, 

ha
bi

ta
t 

fr
ag

m
en

ta
ti

on
, 

an
d 

tr
af

fi
c 

ac
ci

de
nt

 
of

 
w

il
dl

if
e 

an
d 

liv
es

to
ck

? 
(e

) 
Is

 t
he

re
 a

 p
os

si
bi

lit
y 

th
at

 i
ns

ta
lla

tio
n 

of
 r

ai
l 

ro
ad

s 
w

ill
 

ha
ve

 
im

pa
ct

s,
 

su
ch

 
as

 
de

st
ru

ct
io

n 
of

 
fo

re
st

, 
po

ac
hi

ng
, 

de
se

rt
if

ic
at

io
n,

 r
ed

uc
tio

n 
in

 w
et

la
nd

 a
re

as
, 

an
d 

di
st

ur
ba

nc
e 

of
 e

co
sy

st
em

s 
du

e 
to

 i
nt

ro
du

ct
io

n 
of

 
ex

ot
ic

 
(n

on
-n

at
iv

e 
in

va
si

ve
) 

sp
ec

ie
s 

an
d 

pe
st

s?
 

A
re

 
ad

eq
ua

te
 

m
ea

su
re

s 
fo

r 
pr

ev
en

ti
ng

 
su

ch
 

im
pa

ct
s 

co
ns

id
er

ed
? 

f)
 I

n 
ca

se
s 

th
e 

pr
oj

ec
t 

si
te

 i
s 

lo
ca

te
d 

at
 u

nd
ev

el
op

ed
 

ar
ea

s,
 i

s 
th

er
e 

a 
po

ss
ib

ili
ty

 t
ha

t 
th

e 
ne

w
 d

ev
el

op
m

en
t 

w
ill

 r
es

ul
t i

n 
ex

te
ns

iv
e 

lo
ss

 o
f 

na
tu

ra
l e

nv
ir

on
m

en
ts

? 

(a
) 

N
 

(b
) 

N
 

(c
) 

N
 

(d
) 

N
 

(e
) 

N
 

(f
) 

N
 

(a
) 

T
he

 p
ro

po
se

d 
ra

ilw
ay

 s
ta

rt
s 

on
 th

e 
ex

is
tin

g 
m

ai
n 

ro
ad

 in
 M

an
ila

; 
an

d,
 t

he
 p

re
se

nt
 l

an
d 

us
e 

in
 t

he
 a

re
a 

al
on

g 
th

e 
pr

op
os

ed
 r

ai
lw

ay
 i

s 
m

ai
nl

y 
ca

te
go

ri
ze

d 
as

 c
om

m
er

ci
al

 a
re

a.
  

T
he

re
fo

re
 n

o 
ef

fe
ct

 o
n 

ec
os

ys
te

m
 is

 e
xp

ec
te

d.
 

(b
) 

R
ef

er
 to

 (
a)

 
(c

) 
R

ef
er

 to
 (

a)
 

(d
) 

R
ef

er
 to

 (
a)

 
(e

) 
N

at
iv

e 
pl

an
t s

pe
ci

es
 w

ill
 b

e 
us

ed
 f

or
 r

e-
ve

ge
ta

tio
n.

 
(f

) 
N

ot
 A

pp
lic

ab
le

 

(3
) 

H
yd

ro
lo

gy
 

(a
) 

Is
 t

he
re

 a
 p

os
si

bi
lit

y 
th

at
 a

lte
ra

tio
n 

of
 t

op
og

ra
ph

ic
 

fe
at

ur
es

 a
nd

 i
ns

ta
ll

at
io

n 
of

 s
tr

uc
tu

re
s,

 s
uc

h 
as

 t
un

ne
ls

 
w

ill
 a

dv
er

se
ly

 a
ff

ec
t 

su
rf

ac
e 

w
at

er
 a

nd
 g

ro
un

dw
at

er
 

fl
ow

s?
 

(a
) 

N
 

(a
) 

T
he

re
 w

il
l 

be
 n

o 
al

te
ra

ti
on

 o
f 

to
po

gr
ap

hi
c 

fe
at

ur
es

. 
 T

he
re

 w
ill

 
be

 n
o 

ne
ed

 f
or

 tu
nn

el
in

g 
al

on
g 

th
e 

en
tir

e 
al

ig
nm

en
t. 

(4
) 

To
po

gr
ap

hy
 

an
d 

G
eo

lo
gy

 

(a
) 

Is
 t

he
re

 a
 s

of
t 

gr
ou

nd
 o

n 
th

e 
ro

ut
e 

th
at

 m
ay

 c
au

se
 

sl
op

e 
fa

ilu
re

s 
or

 
la

nd
sl

id
es

? 
A

re
 

ad
eq

ua
te

 
m

ea
su

re
s 

co
ns

id
er

ed
 to

 p
re

ve
nt

 s
lo

pe
 f

ai
lu

re
s 

or
 la

nd
sl

id
es

, w
he

re
 

ne
ed

ed
? 

(b
) 

Is
 th

er
e 

a 
po

ss
ib

ili
ty

 th
at

 c
iv

il 
w

or
ks

, s
uc

h 
as

 c
ut

tin
g 

(a
) 

N
 

(b
) 

N
 

(c
) Y

,Y
 

(a
) 

A
lth

ou
gh

 t
he

re
 a

re
 a

re
as

 t
ha

t 
ar

e 
pr

on
e 

to
 l

iq
ue

fa
ct

io
n 

al
on

g 
th

e 
pr

op
os

ed
 e

xt
en

si
on

 l
in

e.
  

G
eo

te
ch

ni
ca

l 
in

ve
st

ig
at

io
n 

sh
ow

 t
ha

t 
th

e 
po

te
nt

ia
l r

es
ul

ts
 f

or
 li

qu
ef

ac
tio

n 
is

 lo
w

. 
(b

) 
T

he
re

 is
 n

o 
la

rg
e-

sc
al

e 
fi

lli
ng

 a
nd

 c
ut

tin
g 

w
or

k.
 

(c
) 

C
on

tr
ac

to
r 

w
ill

 
be

 
pr

oh
ib

ite
d 

fr
om

 
st

oc
kp

ili
ng

 
co

ns
tr

uc
tio

n 
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C
at

eg
or

y 
E

nv
ir

on
m

en
ta

l 
It

em
 

M
ai

n 
C

he
ck

 I
te

m
s 

Y
es

: Y
 

N
o:

 N
 

C
on

fi
rm

at
io

n 
of

 E
nv

ir
on

m
en

ta
l C

on
si

de
ra

tio
ns

 
(R

ea
so

ns
, M

iti
ga

tio
n 

M
ea

su
re

s)
 

an
d 

fi
lli

ng
 w

ill
 c

au
se

 s
lo

pe
 f

ai
lu

re
s 

or
 l

an
ds

lid
es

? 
A

re
 

ad
eq

ua
te

 m
ea

su
re

s 
co

ns
id

er
ed

 t
o 

pr
ev

en
t 

sl
op

e 
fa

ilu
re

s 
or

 la
nd

sl
id

es
? 

(c
) 

Is
 t

he
re

 a
 p

os
si

bi
lit

y 
th

at
 s

oi
l 

ru
no

ff
 w

ill
 r

es
ul

t 
fr

om
 

cu
t 

an
d 

fi
ll 

ar
ea

s,
 w

as
te

 s
oi

l 
di

sp
os

al
 s

ite
s,

 a
nd

 b
or

ro
w

 
si

te
s?

 
A

re
 

ad
eq

ua
te

 
m

ea
su

re
s 

ta
ke

n 
to

 
pr

ev
en

t 
so

il 
ru

no
ff

? 

sp
oi

ls
 a

ny
w

he
re

 n
ea

r 
 w

at
er

co
ur

se
s 

no
r 

ar
tif

ic
ia

l 
dr

ai
na

ge
 s

ys
te

m
s 

to
 

av
oi

d 
cl

og
gi

ng
 

of
 

th
es

e 
dr

ai
na

ge
 

sy
st

em
s.

 
 

C
on

ve
nt

io
na

l 
se

di
m

en
t 

an
d 

er
os

io
ns

 
co

nt
ro

l 
m

ea
su

re
s 

w
il

l 
be

 
pu

t 
in

 
pl

ac
e.

 
S

uf
fi

ci
en

t a
nd

 e
ff

ec
tiv

e 
dr

ai
na

ge
 s

ys
te

m
s 

w
ill

 b
e 

in
co

rp
or

at
ed

 in
 th

e 
de

ta
ile

d 
de

si
gn

 o
f 

th
e 

st
ru

ct
ur

es
 a

nd
 s

ta
tio

ns
 t

o 
of

fs
et

 e
ff

ec
ts

 o
f 

in
cr

ea
se

 
in

 
am

ou
nt

 
of

 
im

pe
rm

ea
bl

e 
su

rf
ac

es
 

as
 

w
el

l 
as

 
to

 
co

m
pe

ns
at

e 
fo

r 
th

e 
di

ff
er

en
ce

s 
in

 
el

ev
at

io
n 

be
tw

ee
n 

th
e 

ra
is

ed
 

(c
on

st
ru

ct
ed

) 
ar

ea
s 

an
d 

th
e 

su
rr

ou
nd

in
g 

lo
w

-l
yi

ng
 c

om
m

un
iti

es
. 

4.
  

S
oc

ia
l 

E
nv

ir
on

m
en

t
(1

) 
R

es
et

tle
m

en
t 

(a
) 

Is
 

in
vo

lu
nt

ar
y 

re
se

tt
le

m
en

t 
ca

us
ed

 
by

 
pr

oj
ec

t 
im

pl
em

en
ta

tio
n?

 I
f 

in
vo

lu
nt

ar
y 

re
se

ttl
em

en
t 

is
 c

au
se

d,
 

ar
e 

ef
fo

rt
s 

m
ad

e 
to

 m
in

im
iz

e 
th

e 
im

pa
ct

s 
ca

us
ed

 b
y 

th
e 

re
se

tt
le

m
en

t?
 

(b
) 

Is
 

ad
eq

ua
te

 
ex

pl
an

at
io

n 
on

 
co

m
pe

ns
at

io
n 

an
d 

re
se

ttl
em

en
t 

as
si

st
an

ce
 g

iv
en

 t
o 

af
fe

ct
ed

 p
eo

pl
e 

pr
io

r 
to

 
re

se
tt

le
m

en
t?

 
(c

) 
Is

 t
he

 r
es

et
tl

em
en

t 
pl

an
, 

in
cl

ud
in

g 
co

m
pe

ns
at

io
n 

w
ith

 f
ul

l 
re

pl
ac

em
en

t 
co

st
s,

 r
es

to
ra

tio
n 

of
 l

iv
el

ih
oo

ds
 

an
d 

liv
in

g 
st

an
da

rd
s 

de
ve

lo
pe

d 
ba

se
d 

on
 s

oc
io

ec
on

om
ic

 
st

ud
ie

s 
on

 r
es

et
tle

m
en

t?
 

(d
) 

A
re

 t
he

 c
om

pe
ns

at
io

ns
 g

oi
ng

 t
o 

be
 p

ai
d 

pr
io

r 
to

 t
he

 
re

se
tt

le
m

en
t?

 
(e

) 
A

re
 

th
e 

co
m

pe
ns

at
io

n 
po

lic
ie

s 
pr

ep
ar

ed
 

in
 

do
cu

m
en

t?
 

(f
) 

D
oe

s 
th

e 
re

se
tt

le
m

en
t p

la
n 

pa
y 

pa
rt

ic
ul

ar
 a

tt
en

ti
on

 to
 

vu
ln

er
ab

le
 

gr
ou

ps
 

or
 

pe
op

le
, 

in
cl

ud
in

g 
w

om
en

, 
ch

ild
re

n,
 t

he
 e

ld
er

ly
, 

pe
op

le
 b

el
ow

 t
he

 p
ov

er
ty

 l
in

e,
 

et
hn

ic
 m

in
or

iti
es

, a
nd

 in
di

ge
no

us
 p

eo
pl

es
? 

(g
) 

A
re

 a
gr

ee
m

en
ts

 w
it

h 
th

e 
af

fe
ct

ed
 p

eo
pl

e 
ob

ta
in

ed
 

pr
io

r 
to

 r
es

et
tl

em
en

t?
 

(h
) 

Is
 

th
e 

or
ga

ni
za

tio
na

l 
fr

am
ew

or
k 

es
ta

bl
is

he
d 

to
 

pr
op

er
ly

 i
m

pl
em

en
t 

re
se

ttl
em

en
t?

 A
re

 t
he

 c
ap

ac
ity

 a
nd

 
bu

dg
et

 s
ec

ur
ed

 to
 im

pl
em

en
t t

he
 p

la
n?

 

(a
)N

 
(b

)N
/A

 
(c

)N
/A

 
(d

)N
/A

 
(e

)N
/A

 
(f

)N
/A

 
(g

)N
/A

 

(a
) 

N
o 

di
sp

la
ce

m
en

t o
f 

co
m

m
un

it
ie

s 
w

il
l b

e 
ne

ce
ss

ar
y.

 
(b

) 
N

o 
re

si
de

nt
ia

l a
re

as
 w

il
l b

e 
af

fe
ct

ed
 

(c
)(

d)
(e

)(
f)

(g
) 

N
o 

re
lo

ca
ti

on
 n

ec
es

sa
ry

. 
 N

ot
e:

 N
/A

 m
ea

ns
 N

ot
 A

pp
li

ca
bl

e.
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E

nv
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m
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l 
It

em
 

M
ai

n 
C

he
ck

 I
te

m
s 

Y
es
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N
o:

 N
 

C
on

fi
rm

at
io

n 
of

 E
nv

ir
on

m
en

ta
l C

on
si

de
ra

tio
ns

 
(R

ea
so

ns
, M

iti
ga

tio
n 

M
ea

su
re

s)
 

(i
) 

A
re

 a
ny

 p
la

ns
 d

ev
el

op
ed

 t
o 

m
on

ito
r 

th
e 

im
pa

ct
s 

of
 

re
se

tt
le

m
en

t?
 

(j
) 

Is
 th

e 
gr

ie
va

nc
e 

re
dr

es
s 

m
ec

ha
ni

sm
 e

st
ab

li
sh

ed
? 

(2
) 

L
iv

in
g 

an
d 

L
iv

el
ih

oo
d 

(a
) 

W
he

re
 

ra
ilw

ay
s 

ar
e 

ne
w

ly
 

in
st

al
le

d,
 

is
 

th
er

e 
a 

po
ss

ib
ili

ty
 th

at
 th

e 
pr

oj
ec

t w
ill

 a
ff

ec
t t

he
 e

xi
st

in
g 

m
ea

ns
 

of
 t

ra
ns

po
rt

at
io

n 
an

d 
th

e 
as

so
ci

at
ed

 w
or

ke
rs

? 
Is

 t
he

re
 a

 
po

ss
ib

ili
ty

 
th

at
 

th
e 

pr
oj

ec
t 

w
ill

 
ca

us
e 

si
gn

if
ic

an
t 

im
pa

ct
s,

 s
uc

h 
as

 e
xt

en
si

ve
 a

lt
er

at
io

n 
of

 e
xi

st
in

g 
la

nd
 

us
es

, 
ch

an
ge

s 
in

 
so

ur
ce

s 
of

 
liv

el
ih

oo
d,

 
or

 
un

em
pl

oy
m

en
t?

 A
re

 a
de

qu
at

e 
m

ea
su

re
s 

co
ns

id
er

ed
 f

or
 

pr
ev

en
ti

ng
 th

es
e 

im
pa

ct
s?

 
(b

) 
Is

 
th

er
e 

an
y 

po
ss

ib
ili

ty
 

th
at

 
th

e 
pr

oj
ec

t 
w

ill
 

ad
ve

rs
el

y 
af

fe
ct

 
th

e 
liv

in
g 

co
nd

iti
on

s 
of

 
in

ha
bi

ta
nt

s 
ot

he
r 

th
an

 
th

e 
af

fe
ct

ed
 

in
ha

bi
ta

nt
s?

 
A

re
 

ad
eq

ua
te

 
m

ea
su

re
s 

co
ns

id
er

ed
 

to
 

re
du

ce
 

th
e 

im
pa

ct
s,

 
if

 
ne

ce
ss

ar
y?

  
(c

) 
Is

 
th

er
e 

an
y 

po
ss

ib
ili

ty
 

th
at

 
di

se
as

es
, 

in
cl

ud
in

g 
in

fe
ct

io
us

 d
is

ea
se

s,
 s

uc
h 

as
 H

IV
 w

ill
 b

e 
br

ou
gh

t 
du

e 
to

 
im

m
ig

ra
tio

n 
of

 w
or

ke
rs

 a
ss

oc
ia

te
d 

w
it

h 
th

e 
pr

oj
ec

t?
 A

re
 

ad
eq

ua
te

 
co

ns
id

er
at

io
ns

 
gi

ve
n 

to
 

pu
bl

ic
 

he
al

th
, 

if
 

ne
ce

ss
ar

y?
 

(d
) 

Is
 

th
er

e 
an

y 
po

ss
ib

ili
ty

 
th

at
 

th
e 

pr
oj

ec
t 

w
ill

 
ad

ve
rs

el
y 

af
fe

ct
 r

oa
d 

tr
af

fi
c 

in
 t

he
 s

ur
ro

un
di

ng
 a

re
as

 
(e

.g
., 

by
 c

au
si

ng
 i

nc
re

as
es

 i
n 

tr
af

fi
c 

co
ng

es
ti

on
 a

nd
 

tr
af

fi
c 

ac
ci

de
nt

s)
? 

(e
) 

Is
 th

er
e 

an
y 

po
ss

ib
ili

ty
 th

at
 r

ai
lw

ay
s 

w
ill

 i
m

pe
de

 th
e 

m
ov

em
en

t o
f 

in
ha

bi
ta

nt
s?

 
(f

) 
Is

 t
he

re
 a

ny
 p

os
si

bi
lit

y 
th

at
 s

tr
uc

tu
re

s 
as

so
ci

at
ed

 
w

it
h 

ra
il

w
ay

s 
(s

uc
h 

as
 b

ri
dg

es
) 

w
ill

 c
au

se
 a

 s
un

 s
ha

di
ng

 
an

d 
ra

di
o 

in
te

rf
er

en
ce

? 

(a
) Y

 
(b

) 
N

 
(c

) 
N

 
(d

) 
N

 
(e

) 
N

 
(f

) Y
 

(a
) 

T
he

re
 i

s 
a 

po
ss

ib
ili

ty
 t

ha
t 

th
is

 p
ro

je
ct

 w
ill

 a
ff

ec
t a

 l
ot

 o
f 

ex
is

tin
g 

pu
bl

ic
 t

ra
ns

po
rt

 g
ro

up
s 

(p
ub

lic
 b

us
, 

je
ep

ne
y,

 t
ri

-c
yc

le
s,

 e
tc

.)
 w

hi
ch

 
op

er
at

es
 p

as
se

ng
er

 j
ee

pn
ey

s 
at

 S
an

to
la

n 
an

d 
R

ec
to

 s
ta

tio
n,

 b
ut

 t
he

 
as

so
ci

at
ed

 w
or

ke
rs

 m
ay

 m
ov

e 
to

 o
th

er
 l

oc
at

io
ns

 s
uc

h 
as

 t
he

 n
ew

 
st

at
io

ns
. 

T
he

 P
ro

je
ct

 w
ill

 n
ot

 c
au

se
 a

ny
 s

ig
ni

fi
ca

nt
 c

ha
ng

es
 i

n 
so

ur
ce

s 
of

 
liv

el
ih

oo
d 

an
d 

un
em

pl
oy

m
en

t. 
(b

) 
T

he
 P

ro
je

ct
 w

ill
 n

ot
 c

au
se

 a
ny

 s
ig

ni
fi

ca
nt

 a
dv

er
se

ly
 i

m
pa

ct
s 

on
 

th
e 

liv
in

g 
co

nd
iti

on
s 

of
 o

th
er

 in
ha

bi
ta

nt
s.

  
(c

) 
S

in
ce

 w
or

ke
rs

 w
il

l 
be

 l
oc

al
ly

 e
m

pl
oy

ed
 i

n 
ac

co
rd

an
ce

 w
ith

 
R

ep
ub

lic
 A

ct
 N

o.
 6

68
5,

 n
o 

in
fl

ux
 o

f 
w

or
ke

rs
 f

ro
m

 o
th

er
 a

re
as

 i
s 

ex
pe

ct
ed

. 
(d

) 
In

 th
is

 p
ro

je
ct

, t
he

 in
tr

od
uc

tio
n 

of
 th

e 
L

R
T

 s
ys

te
m

 w
ill

 c
au

se
 th

e 
tr

an
si

tio
n 

in
 

th
e 

m
ea

ns
 

of
 

tr
an

sp
or

ta
tio

n 
fr

om
 

m
ot

or
 

ve
hi

cl
e 

ra
ilw

ay
; 

an
d,

 w
ill

 s
ub

se
qu

en
tly

, 
le

ad
 t

o 
a 

de
cr

ea
se

 i
n 

m
ot

or
 v

eh
ic

le
 

tr
af

fi
c 

fl
ow

 
vo

lu
m

e 
as

 
w

el
l 

as
 

th
e 

im
pr

ov
em

en
t 

of
 

tr
af

fi
c 

co
ng

es
ti

on
. 

(e
) 

S
in

ce
 t

he
 r

ai
lw

ay
 i

s 
el

ev
at

ed
 g

ui
de

 w
ay

, 
th

e 
m

ov
em

en
t 

of
 

in
ha

bi
ta

nt
s 

is
 n

ot
 c

ha
ng

ed
. 

(f
) 

S
un

 
S

ha
di

ng
: 

T
he

 
pr

oj
ec

t 
fa

ci
lit

ie
s 

m
ay

 
ca

us
e 

pa
rt

ia
l 

su
n 

sh
ad

in
g.

  
H

ow
ev

er
, s

un
 s

ha
di

ng
 is

 c
on

si
de

re
d 

to
 b

e 
m

in
or

 im
pa

ct
. 

R
ad

io
 W

av
e 

In
te

rf
er

en
ce

: 
 S

in
ce

 t
he

re
 i

s 
no

 n
eg

at
iv

e 
im

pa
ct

 s
uc

h 
as

 th
e 

ra
di

o 
w

ar
e 

in
te

rf
er

en
ce

 f
or

 th
e 

ex
is

tin
g 

L
R

T
 L

in
e,

 n
o 

ef
fe

ct
 is

 
ex

pe
ct

ed
 f

or
 th

e 
pr

op
os

ed
 li

ne
 in

 th
is

 p
ro

je
ct
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C
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ns
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n 

M
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4.
 S

oc
ia

l 
E

nv
ir

on
m

en
t

(3
) 

H
er

it
ag

e 

(a
) 

Is
 th

er
e 

a 
po

ss
ib

ili
ty

 th
at

 th
e 

pr
oj

ec
t w

ill
 d

am
ag

e 
th

e 
lo

ca
l 

ar
ch

ae
ol

og
ic

al
, 

hi
st

or
ic

al
, 

cu
ltu

ra
l, 

an
d 

re
lig

io
us

 
he

ri
ta

ge
? 

A
re

 a
de

qu
at

e 
m

ea
su

re
s 

co
ns

id
er

ed
 t

o 
pr

ot
ec

t 
th

es
e 

si
te

s 
in

 a
cc

or
da

nc
e 

w
ith

 th
e 

co
un

tr
y'

s 
la

w
s?

 

(a
) 

N
 

(a
) 

T
he

re
 

ar
e 

no
 

lo
ca

l 
ar

ch
ae

ol
og

ic
al

, 
hi

st
or

ic
al

, 
cu

lt
ur

al
 

an
d 

re
lig

io
us

 h
er

ita
ge

 s
ite

s 
al

on
g 

pr
op

os
ed

 r
ai

lw
ay

. 

(4
) 

L
an

ds
ca

pe
 

(a
) 

Is
 t

he
re

 a
 p

os
si

bi
lit

y 
th

at
 t

he
 p

ro
je

ct
 w

ill
 a

dv
er

se
ly

 
af

fe
ct

 
th

e 
lo

ca
l 

la
nd

sc
ap

e?
 

A
re

 
ne

ce
ss

ar
y 

m
ea

su
re

s 
ta

ke
n?

 

(a
) 

N
 

(a
) 

D
es

ig
n 

sy
m

pa
th

et
ic

 w
it

h 
th

e 
lo

ca
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la
nd

sc
ap

e 
w

il
l 

be
 c

on
si

de
re

d 
fo

r 
th

e 
gu

id
e 

w
ay

 s
tr

uc
tu

re
 f

or
m

. 

(5
) 

E
th

ni
c 

M
in

or
iti

es
 a

nd
 

In
di

ge
no

us
 

P
eo

pl
es

 

(a
) 

W
he

re
 e

th
ni

c 
m

in
or

iti
es

 a
nd

 i
nd

ig
en

ou
s 

pe
op

le
s 

ar
e 

liv
in

g 
in

 t
he

 r
ig

ht
-o

f-
w

ay
, 

ar
e 

co
ns

id
er

at
io

ns
 g

iv
en

 t
o 

re
du

ce
 t

he
 i

m
pa

ct
s 

on
 c

ul
tu

re
 a

nd
 l

if
es

ty
le

 o
f 

et
hn

ic
 

m
in

or
iti

es
 a

nd
 in

di
ge

no
us

 p
eo

pl
e?

 
(b

) 
D

oe
s 

th
e 

pr
oj

ec
t 

co
m

pl
y 

w
ith

 t
he

 c
ou

nt
ry

’s
 l

aw
 f

or
 

ri
gh

ts
 o

f 
et

hn
ic

 m
in

or
iti

es
 a

nd
 in

di
ge

no
us

 p
eo

pl
es

? 

(a
) 

N
 

(b
) 

N
 

(a
) 

&
 (

b)
 E

th
ni

c 
m

in
or

iti
es

 a
nd

 i
nd

ig
en

ou
s 

pe
op

le
s 

ar
e 

no
t 

liv
in

g 
al

on
g 

pr
op

os
ed

 r
ai

lw
ay

. 

(6
) 

 W
or

ki
ng

 
C

on
di

tio
ns

 

(a
) 

Is
 t

he
 p

ro
je

ct
 p

ro
po

ne
nt

 n
ot

 v
io

la
tin

g 
an

y 
la

w
s 

an
d 

or
di

na
nc

es
 a

ss
oc

ia
te

d 
w

ith
 t

he
 w

or
ki

ng
 c

on
di

tio
ns

 o
f 

th
e 

co
un

tr
y 

w
hi

ch
 t

he
 p

ro
je

ct
 p

ro
po

ne
nt

 s
ho

ul
d 

ob
se

rv
e 

in
 th

e 
pr

oj
ec

t?
 

(b
) 

A
re

 
ta

ng
ib

le
 

sa
fe

ty
 

co
ns

id
er

at
io

ns
 

in
 

pl
ac

e 
fo

r 
in

di
vi

du
al

s 
in

vo
lv

ed
 

in
 

th
e 

pr
oj

ec
t, 

su
ch

 
as

 
th

e 
in

st
al

la
tio

n 
of

 
sa

fe
ty

 
eq

ui
pm

en
t 

w
hi

ch
 

pr
ev

en
ts

 
in

du
st

ri
al

 
ac

ci
de

nt
s,

 
an

d 
m

an
ag

em
en

t 
of

 
ha

za
rd

ou
s 

m
at

er
ia

ls
? 

(c
) 

A
re

 
in

ta
ng

ib
le

 
m

ea
su

re
s 

be
in

g 
pl

an
ne

d 
an

d 
im

pl
em

en
te

d 
fo

r 
in

di
vi

du
al

s 
in

vo
lv

ed
 i

n 
th

e 
pr

oj
ec

t, 
su

ch
 

as
 

th
e 

es
ta

bl
is

hm
en

t 
of

 
a 

sa
fe

ty
 

 
an

d 
he

al
th

 
pr

og
ra

m
, 

an
d 

sa
fe

ty
 t

ra
in

in
g 

(i
nc

lu
di

ng
 t

ra
ff

ic
 s

af
et

y 
an

d 
pu

bl
ic

 h
ea

lth
) 

fo
r 

w
or

ke
rs

 e
tc

.?
 

(d
) 

A
re

 
ap

pr
op

ri
at

e 
m

ea
su

re
s 

ta
ke

n 
to

 
en

su
re

 
th

at
 

se
cu

ri
ty

 g
ua

rd
s 

in
vo

lv
ed

 i
n 

th
e 

pr
oj

ec
t 

no
t 

to
 v

io
la

te
 

sa
fe

ty
 o

f 
ot

he
r 

in
di

vi
du

al
s 

in
vo

lv
ed

, o
r 

lo
ca

l r
es

id
en

ts
? 

(a
) Y

 
(b

) Y
 

(c
) Y

 
(d

) Y
 

(a
) 

L
R

TA
 s

ha
ll 

no
t 

vi
ol

at
e 

an
y 

L
aw

s 
an

d 
O

rd
in

an
ce

s 
as

so
ci

at
ed

 
w

ith
 t
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