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LIST OF ABBREVIATIONS 
 

AAGR Average Annual Population Growth Rate 
AC Alternating Current 
ABL Assessment Background Level 
AFC Auto Fare Collection 
AGT Automated Guideway Transit 
A/L Advance Level 
ATO Automatic Train Operation 
ATM Automated Teller Machine 
ATP Automatic Train Protection 
ATS Automatic Train Supervision 
AW Added Weight 
BCR Benefit Cost Ratio 
BOD Biological Oxygen Demand 
CBD Central Business District 
CBTC Communications-Based Train Control 
CCTV Closed Circuit Television 
CDM Clean Development Mechanism 
CEA Central Environment Authority 
CEB Ceylon Electricity Board 
CHEC China Harbour Engineering Company 
CIS Centralised / Computerised Interlocking System 
CMC Colombo Municipal Council 
CO Carbon Monoxide 
CO2 Carbon Dioxide 
CoMTrans Urban Transport System Development Project for Colombo Metropolitan Region 

and Suburbs 
CR Critically Endangered 
DD Data Deficient 
DEM Digital Elevation Model 
DS District Secretariat 
DO Dissolved Oxygen 
EA Environmental Assessment 
E&M Electro-Mechanical 
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EIA 

 
Environmental Impact Assessment 

EIRR Economic Internal Rate of Return 
EMMP Environmental Management and Monitoring Plan 
EN Endangered 
E&M Electromechanical 
ENL Existing noise level 
EPA Environmental Protection Area 
EPC Engineering, Procurement and Construction 
EU European Union 
GBH Girth at Breast Height 
GCE General Certificate of Education 
GDP Gross Domestic Product 
GHG Greenhouse Gas 
GIS Geographic information system 
GN Gramaseva Niladhari 
GoSL Government of Sri Lanka 
HSE Health, Safety and Environment 
HHH Household Head 
IAS Invasive Alien Species 
IC Intelligent Card (Smart Card) 
IEE Initial Environmental Examination 
IRR Internal Rate of Return 
IT Information Technology 
ITI Industrial Technology Institute 
JICA Japan International Cooperation Agency 
KMC Kaduwela Municipal Council 
LAA Land Acquisition Act 
LAN Local Area Network system 
LARC Land Acquisition and Resettlement Committee 
LAeq Equivalent noise level 
LAmax Peak noise level 
LC Least Concern 
LP Liquefied Petroleum 
LRT Light Rail Transit 
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MCA 

 
Multi Criteria Analysis 

MOT Ministry of Transport 
MRT Mass Rapid Transit 
MmTH Multimodal Transport Hub 
MMWD Ministry of Megapolis and Western Development 
MSL Mean Sea Level 
MW Mawatha 
NEA National Environmental Act 
NO2 Nitrogen Dioxide 
NPV Net Present Value 
NSW EPA New South Wales - Environmental Protection Agency 
NT Near Threatened 
NWSDB National Water Supply and Drainage Board 
O&M Operation and Maintenance 
OCC Operation Control Centre 
ODA Official Development Assistance 
O/L Ordinary Level 
PAA Project Approving Agencies 
PAP Project Affected People 
P&R Park and Ride 
PC Pre-stressed Concrete 
PHC Pre-Tensioned Spun High Strength Concrete 
PIWQS Proposed Inland Water Quality Standards 
PM10 Particulate Matter (10 micrometers or less in diameter) 
PMU Project Management Unit 
PSD Platform Screen Door 
PP Project Proponent 
PPE Personal Protective Equipment 
PPHPD Passenger Per Hour, Per Direction 
PPP Public-Private Partnership 
RAP Resettlement Action Plan 
RBL Rating background level 
RC Reinforced Concrete 
RDA Road Development Authority 
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ROW 

 
Right of Way 

RRI Route Relay Interlocking System 
RSS Receiving Substation 
RTS Rapid Transit System 
RTU Remote Terminal Unit 
SJKMC Sri Jayawardhanapura Kotte Municipal Council 
SLLRDC Sri Lanka Land Reclamation and Development Corporation 
SLR Sri Lanka Railway 
SLS Sri Lankan Standard 
SLT Sri Lanka Telecom 
SO2 Sulphur Dioxide 
SRM Standard Reken Method 
SSS Service Substation 
STEP Special Term for Economic Partnership 
TEC Technical Evaluation Committee 
TOD Transit Oriented Development 
TOR Terms of Reference 
TSS Total Suspended Solids 
TSS Traction Substation 
UDA Urban Development Authority 
UITP International Organisation for Public Transport 
VVVF Variable Voltage Variable Frequency 
VU Vulnerable 
WTP Water Treatment Plant 
WWTP Wastewater Treatment Plant 
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1.7 
 

1.7.1  

 

 
Agency/Organization Purpose 
Road Development Authority 
(RDA) 

To utilize existing roads and regarding the Right of Way 

Urban Development Authority 
(UDA) 

Approval to use their land 

Sri Lanka Land Reclamation and 
Development Corporation 
(SLLRDC) 

Approval for development of the site for the depot and construction 
of the Light Rail route through flood retention areas such as the 
deport area. 

Department of Archeology Clearance that archeological sites will not be affected 
Local Authority Concurrence approval (Relevant local authorities will be 

represented in the TEC (Technical Evaluation Committee for EIA 
approval) 

Ceylon Electricity Board Consent to relocate/ adjust electrical utilities (if any to give way to 
LRT structures) 

National Water Supply and 
Drainage Board 

Consent to relocate/ adjust underground water supply lines (if any 
to give way to LRT structures) 

Sri Lanka Telecom consent to relocate/ adjust underground and overhead 
telecommunication lines (if any to give way to LRT structures) 

Wildlife Department  Clearance that the project is outside the boundaries of Sri 
Jayawardenepura Bird Sanctuary 

Department of Agrarian 
Development (Kaduwela DS) 

Approval for the use of Paddy Lands for depot area 

Colombo Municipal Council  Consent to relocate/adjust existing sewer and storm water line (if 
any to give way to LRT structures) 

Sri Jayawardenapura Kotte 
Municipal Council 

Consent to relocate/adjust existing sewer and storm water line (if 
any to give way to LRT structures) 

Kaduwela Municipal Council Consent to relocate/adjust existing sewer and storm water line (if 
any to give way to LRT structures) 

1.7.2  

 

 

1. 
 

2. 
 

3. 
 

4.  

5.  
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CHAPTER 2 Project Description 
 

2.1  Description of the proposed project  

2.1.1 Location of the Project 

The LRT System will connect strategic locations and transport hubs from Malabe to Colombo. It 
will connect Malabe, Battaramulla, Borella and Fort/ Pettah. A simplified version of the route 
with key locations is shown in    Figure 2.1. The proposed LRT is located within Colombo 
District. The location of the proposed LRT route is shown in Figure 2.2 below. 

The LRT route starts from Fort station and enters the Railway Yard and Railway, T B 
Jayamawatha-D R Wijewardena Mawatha Junction (Gamini Hall) , T B Jayamawatha, takes a left 
turn at Ibbanwala Junction and enters Dr. Colvin R De Silva Mawatha, Lipton Circus, Ward Place , 
Borella Junction, Dr N M Perera Mawatha(Cotta Road) , takes a right turn and enters Sri 
Jayawardenapura Mawatha, crosses   Diyawanna Lake (Diyatha Uyana) , takes a left turn at 
Polduwa Road , takes a right turn and enters the rear area of Sethsiripaya ,takes a left turn and 
enters Batteramulla Junction, Pannipitiya Road , Palan Thuna Junction, Denzil Kobbekaduwa 
Mawatha, Kaduwela Malabe Road , Low lying area on the Left side of Chandrika 
Kumaranathunga Mawatha and the depot site on the Left side of Madewela East Diversion Canal. 
The LRT includes 16 stations and 1 Depot.  

Location map indicating the DS division and GN division are presented in Figure 2.3 and Figure 
2.4. 

 

 
Source: JICA Study Team 

   Figure 2.1 LRT Connectivity Map 
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Figure 2.2 Location map of the LRT Project 
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Figure 2.3 Affected DS Divisions 
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Figure 2.4 Affected Grama Niladhari Divisions 
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2.1.2 Ownership of the Project Site 

The proposed LRT route is mainly located on national roads which belong to the Government of 
Sri Lanka. Most of these roads are A and B class Roads owned by RDA. Few segments of C Class 
roads also will be used (e.g. Polduwa Road at Diyatha Uyana) owned by the local authorities. There 
are other land strips which belong to Sri Lanka Railway (Railway Yard Pettah) and UDA 
(Diyawanna Lake and the rear are of Sethsiripaya). 

 

The PMU is still in the process of obtaining the required consent from relevant agencies. 
Correspondence letters are attached in Annex B.  

2.1.3 Project Components 

The proposed LRT system is composed of the following: railway track, rolling stock, train stations, 
depot (parking and maintenance for rolling stock), signaling and telecommunications system, and 
electrical and mechanical facilities. Components of the project are described below in detail.  

(1) LRT Structure 

The LRT structure consists of three structural components  the girder (super structure that supports 
the railway track), the pier (sub-structure), and the foundation. An image of these components is 
shown in Figure 2.5. 

 
 

 
 

Figure 2.5 Components of the LRT Structure 
  

Girder  

Pier  

Foundation (Bored Pile or 
Steel Screwed Pile) 
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The proposed 16km LRT structure will be built primarily on existing roads. The cross-section of 
the railway track on the girder is shown in Figure 2.6. It can be observed that the total width of the 
girder is approximately 8.4m (refer to Figure 2.6(a)). This width can accommodate two trains 
heading to opposite directions. The width of the rolling stock is approximately 2.85m and an 
inspection walkway at the outer sides of the rolling stocks has an allowance of approximately 1m.  

It is important to note that the dimensions discussed above are for a straight section. In case of a 
curved section, more space is required for the railway track width. The required additional space is 
computed using the formula shown in Figure 2.6 (b). 

Note: Dimensions in mm  
Figure 2.6 Image of a Girder 

 

The pillar of the elevated structure is approximately 1.5m x 1.5m. The average height is set at 10m 
with a minimum height of 5m, depending on the characteristics of certain locations (see Figure 2.7). 
An image of the railway track is also shown in the same Figure. 

The Right of Way (ROW) of approximately 2m has been added at both sides of the railway track. 
This space is allocated as construction space for substructure and viaduct; and evacuation space in 
times of emergency (e.g. for access to buildings during fire). This width can be negotiable if the 
local conditions allows during detailed design stage. 

  

  

(a) Straight Section (b) Curved Section 

8400+4W

8400

Expansion of Construction 
Gauge for Curve Section (W)

Construction Gauge for Straight Section
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(a) Cross-section of elevated railway track (b) Conceptual image of elevated railway track 

Note: Dimensions in mm 
Figure 2.7 Image of a Pier 

 

(2) Train Stations 

The proposed LRT System is composed of 16 train stations from Fort to Malabe. The location of 
the stations is shown in Figure 2.2.  

The cross-section image of the elevated train station is shown in Figure 2.8. The width of the 
platform is approximately 4m and the required width for the train station structure is approximately 
14.65m. These dimensions include the space for ticket booth, ticket gates and stairs to the concourse. 
The minimum height of the station is also set at 5m.  

The conceptual exterior and interior images of the proposed LRT train station are also shown in 
Figure 2.8. 

  

5000

2450 3550 2450

min. 12400
min.
2000

8400 min.
2000
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(a) Cross-section of the train station (b) Conceptual images of the train station 
Note: Dimensions in mm  

Figure 2.8 Image of a Train Station 

(3) Rolling Stock 

For the LRT system, 25 trains will be used. Each train is composed of 4 up to 6 cars (rolling stocks), 
depending on the time of operation. An image of the proposed train for the project is shown in 
Figure 2.9.  

 
Figure 2.9 Image of LRT Rolling Stock 
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The selection of the right type of rolling stock depends on the following items:  

 Maximum speed 
 Gauge size 
 Traction power supply 
 Train formation 
 Standard Passenger Capacity 
 Capacity of a train 
 Major dimension (length, width) 
 Weight per train 

 Body Materials 
 Saloon design (door, seat type) 
 Special facilities 
 Traffic performance 

acceleration/deceleration) 
 Propulsion system 
 Brake control system 
 Others (bogies, signal system, etc.)
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Table 2.1.  

 
Table 2.1 Recommended specifications for the LRT 

Technical Parameters Specification 
Maximum Speed 80km/h 
Gauge 1,435mm (Standard gauge) 
Traction Power Supply Third Rail System 
Train Formation 
Tc: Trailer Car with driver’s cab,  
M: Motor car 

2M2T (Tc+M+M+Tc) 

Passenger Capacity 

Standard Passenger Capacity Seated Standing 
(3.3 persons/m2) Total 

 
Lead Car 42 86 128 
Intermediate Car 52 84 136 

Capacity of a Train (4 car-sets) Per Car Nos. of cars Total 

 

Lead Car 128 2 256 
Intermediate Car 136 2 272 

Total Passengers (3.3 persons/m2) Including Seated passenger 
528 

(seated: 188) 
Total Passengers in different AW (Added Weight due to standing passenger) 
AW-4: stand (4persons/m2) + seat 600 
AW-6: stand (6persons/m2) + seat 806 

Physical Characteristics 

 
Leading Car Length 18,000mm 
Intermediate Car Length 18,000mm 
Body Width 2,650~2,850mm 

Weight per Train (tare) 120t 
Body Materials Light weight stainless steel or Aluminium 
Saloon Design  

 
Door Ways 3 doorways each side of car 
Door Type Double slide doors 1,300 ~ 1,400mm width 
Seat type Longitudinal seat type 

Special Facilities 

 
Wheel Chair Space Equipped 
Baggage Space Not Equipped 
Toilet Not Equipped 

Traffic Performance 

 
Acceleration 3.2 km/h/s (0~30km/h) 

Deceleration Service 4.0 km/h/s 
Emergency 5.0 km/h/s 

Propulsion System 

 
Power Collection System DC 750 V, Collector shoe, (2set / 1 Bogie) 
Control System VVVF inverter with IGBT, (1 unit/ M car) 
Brake Control System All electric command electro-pneumatic brake 

Bogies Bolster-less type (air suspension) 
Auxiliary Systems and Equipment 
Air Conditioning Equipment Roof top type 
Auxiliary Power Supply Equipment SIV: 3-phase inverter with IGBT 
Inter communication system Communication system between front and rear cabin 

Passenger Information System Public address system via loudspeaker 
Visual information system via LCD screens 

Security camera Several security cameras are installed in each Rolling Stock. 

Signal System ATP, CTC, Automatic Train Operation (ATO) 
CBTC or Track Circuit System 

Source: JICA Study Team 
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The exterior and interior images of the proposed rolling stock, which is currently in operation, are 
shown in Figure 2.10. Basically, it is equipped with a longitude type seat, handrails, interior security 
camera and digital signage. 

  
Source: JICA Study Team 

 
Figure 2.10 Proposed Rolling Stock (External & Internal Images) 

 

In the case of bogies, simple and easy maintenance type is recommended as shown in below. 

 
Source: JICA Study Team 

Figure 2.11 Sample of Bolsterless Bogie with 3rd Rail Collector 

 

 

(4) Depot 

Depot is an indispensable facility to maintain the quality of train operation. Its main purpose is to 
serve as a parking lot for the rolling stocks and as a maintenance area to inspect, repair and prepare 
rolling stocks for operation. Its specific functions include: 

 to park trains, 
 to conduct inspections and preparations for the operation, 
 to repair the failure on the train set, and, 
 to overhaul rolling stock. 

The proposed depot site is located in Malabe area. The site, approximately 15 ha of land, mainly 
consists of paddy land and abandoned land. Since the area is a water catchment area, the depot will 
be built on an elevated structure supported by pillars. Conceptual images of the planned depot 
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platform are shown in Figure 2.12. A photo of an existing elevated depot area is also shown below. 

The distance between pillars will be 4-5 meters and the height of the pillar would depend on the 
topography of the area. However, the height of the bottom of the platform will be 1-2m from the 
level of an extreme flood event that happens once in 100 years (based on simulation).  

The proposed location and layout for the depot area are shown in Figure 2.13. It consists of parking 
spaces for trains (stabling tracks), sheds for heavy and light maintenance, wastewater treatment 
system, power station, and administrative building.  

A detailed description of the maintenance activities in the depot area is presented in Methodology 
of Operation (Chapter 2.1.8).  

 

 
(a) Top View of Depot Area 

 C    
(b) Side View of Depot Area 

Figure 2.12 Conceptual Images of the Depot Area 
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Image of an elevated railway depot area (Source: Bhavesh Swami1) 

 
Source: JICA Study Team 

Figure 2.13 Proposed Layout for the Depot Area  
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(5) Signaling and Telecommunications 

The Signaling and Telecommunications are both important in order to control and operate the trains. 
S&T ensure safety and performance of running trains. It is also necessary for the provision of 
satisfactory service to passengers and response to special/unanticipated events. The life cycle of S 
& T equipment ranges from 15 years up to 20 years. 

S&T consist of four systems, namely: 

 ATP (Automatic Train Protection)  
 ATO (Automatic Train Operation) 
 ATS (Automatic Train Supervision) 
 CIS (Centralized Interlocking System) to park trains, 

For the planning on Telecommunications, the selecting the types of transmission means as well as
collecting & monitoring the types of events and information will be described in the following 
sections. 

 

1) ATP (Automatic Train Protection) 

The automatic train protection system prevents train collisions by controlling mutual train interval 
and it limits the speed on the basis of route and temporary work conditions. 

In order to accomplish automatic train protection system, there exist two types of methods based on 
different train d

-
types is shown in Figure 2.14. 

 

 
Source: JICA Study Team 

Figure 2.14 Image of ATP 
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2) ATO (Automatic Train Operation) 

For the LRT, a semi-automatic train operation (Grade of Automation 2) will may be employed. 
According to the International Association of Public Transport (UITP), this grade of automation is 
characterized by automatic starting and stopping of trains, but a driver operates the doors, drives 
the train if needed and handles emergencies. 

3) ATS (Automatic Train Supervision) 

Train operation control system has the basic function of ensuring smooth operation of train groups, 
including train diagram control, operation record management, operation control and monitoring, 
route control, guidance display control, and information broadcasting for all trains on the main track 
and on the entry and exit sections to car depots.   

4) CIS (Computerized Interlocking System) 

The computerized interlocking system (CIS) and/or the RRI (Route Relay Interlocking System) will 
be installed on the main track at each of station and in the car depot to secure the safety of the route 
setting. 

5) Telecommunications 

Telecommunication system is used to ensure a smooth and efficient execution of the train operation 
and maintenance work.  This system also functions as a medium of communication to the 
passengers, drivers and dispatchers in case of recovery of train operation after abnormality, special 
events and emergencies.  Its compositions and functions are shown in Table 2.2. 

Table 2.2 Telecommunications Equipment 
Classification Component 

Train radio equipment 
Train radio, maintenance radio, emergency warning, 
Train information (Delay, train information in other lines, 
Transfer) 

Cable equipment Dispatcher telephone, exchange telephone 

Closed Circuit Television (CCTV) Video monitoring 

Optical transmission equipment, 
etc. Optical fibre transmission, power supply 

Passenger information display 
equipment,  
station announcement equipment 

Train Operation guidance display (Train Delay Platform 
No. Departure time), guidance announcement (Train 
approach, Door closing, Abnormal event information) 

Source: JICA Study Team 

≠ Communication means between OCC and moving trains 

The train radio equipment establishes communications between the dispatching centers, trains 
on the main track, and vehicles inside the car depot.  This enhances train operational safety 
and facilitates the performance of duties.  The emergency alarm equipment has emergency 
warning and emergency train stop functions which can be used as emergency measures. 

Appendix 13-55



EIA Report: Colombo Light Rail Transit (LRT) Project 
April 2018 

 

 
 
 

2-16 

≠ Optical transmission equipment 

The optical transmission equipment will be required to install among OCC and stations 
independently, securing a high degree of transmission quality and transmission speed. 

The optical transmission equipment is a transmission circuit used to ensure efficient and high-
quality information on the communication between the central dispatching centre and field 
organizations and on the remote monitoring and control from the centre for a period of train 
operation and maintenance, even when there is a possibility of interference caused by lightning 
or electrical magnetic noise. 

≠ CCTV (Closed Circuit Television) equipment 

The CCTV equipment has CCTV cameras in the platforms and concourse of each station, which 
enables monitoring passengers getting on/off trains at the train cabin. 

 

(6) Electrical and Mechanical 

1) Electricity / Power Supply 

Electricity will power the LRT System. A third-rail power supply system will be employed for the 
LRT. Figure 2.15 shows the image of electricity flow for power supply to LRT train. The AC power 

lines, and then RSS sends AC to Traction Substation (TSS) which converts to DC from AC. TSS 
supplies DC 750V on the third rail to motor in LRT vehicle for traction. 

 

Source: JICA Study Team 
Figure 2.15 Image of Electricity Flow for LRT System 

Location of RSS and TSS 

The candidates of location for RSS, where the 132 kV power can be received, are shown in Figure 
2.16. Ceylon Electricity Board (CEB) confirmed enough existing capacity and lines. 

On the other hand, TSS should be installed at every 2 to 3km when the feeding voltage is DC 750V. 
Seven TSS are planned to be installed. Figure 2.16 shows the candidate locations for TSS, which 
satisfies land area requirements and space for intervals. 
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Source: JICA Study Team 
Figure 2.16 Proposed Location of RSS and TSS 

 

Other Electric Provision Facilities 

Service Substation (SSS) provides electricity to electrical equipment in station.  Therefore, it 
should be installed inside of station or nearest place in case of there is not enough space inside 
station.  

Traction Electric Room is a room that supplies electricity to track lines in Depot and has only the 

switches for each line are listed as Entry Track, Outgoing Track, Maintenance, Heavy Repair, Test 
Track, Stabling Tracks and Other Tracks. 

OCC Electric Room provides electricity for the operation control centre, which is installed at the 
ground floor of the OCC building at where OCC and Power SCADA are prepared. It equips two 
33kV feeder lines transmitted from RSS and an emergency generator. 
 

Electric Capacity for RSS/TSS/SSS 

The required capacity for electricity based on the preliminary operation plan is presented in Table 
2.3. Note that the figures will change when the train operation and alignment are changed. 
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Table 2.3 Required Capacity for Substation 

Source: JICA StSource: Source: Study Team 
Note: In this table, the apparent power (kVA) uses a scalar sum as it is (In the event of the power factor exceeding 0.9, no 
large error occurs between the vector sum and scalar sum.). The rectifier adopts 12 pulse rectifier, since any standards in 
harmonic waves in Sri Lanka were not found, 12 pulse is selected according to Japanese standards that specify not to 
produce problems (Since the occurrence of harmonics is a physical phenomenon, there is no difference in occurrence by 
country.). 

 

Countermeasures for Unexpected Events  

For example, in case of shutdown of the Lotus Tower RSS, electricity cannot be transmitted to 2 
TSS such as Fort and National Hospital. This will cause the train to stop.  Even if a train stops 
between stations due to a power failure, it is not recommended that the operator let passengers walk 
on the elevated track. The LRT structure is fully elevated and has a third rail along the rail. When 
passengers walk on the deck, the third rail may be pressed and this may generate electric shock 
which can cause serious injury/ accident.  

In order to prevent this situation and ensure uninterrupted operation even with the shutdown of one 
RSS, all RSS will require 40MVA capacity. If CEB cannot supply 40MVA for each RSS, train 
operation becomes limited (reduced number of services), when one RSS shuts down. 

Regenerative Power Absorbing Device 

With installation of the platform screen door (PSD), train should stop at fixed point. With this, a 
regenerative power absorbing device is required for fixed stopping. A battery system will be 
employed and these devices will be installed at the Fort TSS and the Lumbini TSS. It is important 
to note that detailed specifications will be determined during the detailed design stage. 

Power SCADA 

Power SCADA is a software responsible for monitoring and control of substations and electrical 
rooms, and placed in OCC.  A terminal of Power SCADA is installed in each substation and 
electric room, and it monitors and I/O (input and output) for controlling.  This terminal device is 

No
. RSS Name TSS Name 

Required Capacity 

Rectifier 
(kW) 

Converting 
Rectifier 

Capacity to 
AC 

(kVA) 

SSS 
(kVA) 

TSS 
(kVA) 

RSS 
(kVA) 

1-1 

Lotus Tower 

Lotus Tower 3,516 3,710 770 4,480 

16,830 1-2 National 
Hospital 2,104 2,240 630 2,870 

1-3 Cotta Road 3,752 3,960 630 4,590 

2-1 

Depot 

Sethsiripaya 3,851 4,080 910 4,990 

16,250 

2-2 Palan Thuna 2,673 2,820 -- 2,820 

2-3 Lumbini 
Temple 2,813 2,980 639 3,610 

2-4 Depot 2.982 2,980 980 4,130 

2-5 OCC -- -- 700 700 
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named as Remote Terminal Unit (RTU).  Power SCADA and RTU are connected by double looped 
optical cable. 

Third Rail 

The third rail supplies power to trains along the track as shown in Figure 2.17.  It is supported by 
insulator and touch with shoe of train. 

 

 
            Source: JICA Study Team 

Figure 2.17 Image of Third Rail 
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2) Mechanical System 

Mechanical equipment, which will be installed in the station facilities, will be decided during 
detailed design. Components of the mechanical system to be considered are listed in Table 2.4. 

Table 2.4 Components of the Mechanical System 
Item. Facilities  Item Facilities 

1) Air 
conditioning 
equipment 

 Air conditioning equipment, 
(including attached piping 
construction) 

 Exhaust fans 
 Duct (including outlet, inlet, 

intake, exhaust) 

 
5) Elevator 
Escalator 

 Elevator 
 Escalator 

2) Water 
supply and 
drainage 
facilities 

 Water tank and accessories 
 Feed water pump 
 Sanitation equipment 
 Piping 

 
6) Platform 
screen door 
(PSD) 

 Half height PSD  
 Controllers  
 Power Supply System 

with UPS 

3) Fire 
protection 
equipment 

 Fire alarm equipment 
 Fire water tank 
 Fire protection water pump 
 Fire hydrant related 
 Fire-fighting piping 
 Inert gas injection facility 
 Portable fire extinguisher 

 
7) AFC 
(Auto Fare 
Collection) 

 Ticket Vending Machine 
 Passenger Gate 
 Fare Adjustment 

Machine 
 Money Management 

Facilities 
 Station Server 
 Contactless IC Card 
 Card Initializing System 

4) Electrical 
equipment 

 Power supply equipment 
(equivalent to electric SSS) 

 Power distribution 
equipment 

 Uninterruptible power 
system 

 Interior lamp and outlet 
 Ground fault facility 
 Building related automatic 

equipment 

   

Source: JICA Study Team 

2.1.4 Layout plans 

As discussed in Chapter 2.1.3, 12.4m of ROW will be secured for LRT route. As LRT will mostly 
traverse on existing road, there will be limited reservation required. Some reservation is required at 
areas around train stations, the low-lying area adjacent to Chandrika Kumaranatunge Mawatha, and 
the area for the proposed Depot. Detailed layout plans for LRT system are being prepared carrying 

Appendix 13-60



EIA Report: Colombo Light Rail Transit (LRT) Project 
April 2018 

 

 
 
 

2-21 

out fine adjustments to minimize building damage and land acquisition. Layout of LRT system and 
Depot is given in Chapter 2.1.3. 

2.1.5 Future Expansion 

As discussed in Chapter 1.1.1, The Megapolis Transport Master Plan lays out an RTS network, 
. This LRT project will be 

part of the network (Part of RTS-1 and RTS-4) and extend to formulate LRT network according to 
the master plan.  

A multimodal transportation hub (MmTH) is planned to be developed at Fort station. Therefore, 
LRT system will be integrated with MmTH in future.  

2.1.6 Pre-Construction and Construction Activities 

(1) Phased Implementation Schedule 

The tentative implementation schedule for the Project is shown in the figure below. It is aimed to 
start the construction by middle of 2020 and to start the operation by 2025. 

 
Source: JICA Study Team 

Figure 2.18 Project Timeline  

(2) Pre-construction activities 

Planning and design of the LRT system is the main pre-construction activity. The EIA study which 
was done in parallel with the said feasibility studies is also a major pre-construction activity. Other 
pre-construction activities will be site surveys, geotechnical investigations, studying the 
underground or overhead utility plans carrying out the Resettlement Action Plan (RAP) through 
social consultations, preparation of detailed cost estimates and the contract document and the 
contract award.  

Prior to the commencement of construction of the LRT structures, relocation of utilities interfering 
in the LRT structure construction such as high voltage lines and pylons, under- and above ground 
electric power lines and telephone cables, underground water and sewer pipes, etc. is necessary. In 
addition, some of the trees and branches affecting the LRT structure construction need to be felled, 
and existing structures within the Right of Way are required to be demolished or shifted. These pre-
construction works will take approximately two years. 

(3) Construction Activities  

The construction activities of the LRT system include the following: trench excavation, mid pier 
construction, utility removal and relocation, temporary earth filling in low lying areas (in the depot 
area of the paddy fields near Chandrika Kumaranathunga Mawatha), installation of steel platforms 
in Diyawanna Oya Lake for the construction of piers, piling, standard concrete work, pier 
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construction, pre-casting and launching of girders, underwater concrete work, sheet piling for 
shoring, use of heavy machinery, disposal of construction waste, installation of rails and the rolling 
stock along with other LRT furniture such as signaling equipment etc. 

2.1.7 Construction Methods 

The construction of this LRT project will require careful planning and organization, given the 
magnitude of the works, time constraints and the location of the works on busy national and arterial 
roads within Colombo Metropolitan Area.  

There are different types of construction methodologies depending on the area and the type of 
structure which will be built. This section discusses construction methodologies for the following: 

 Construction of elevated structure (viaduct) on existing roads 

 Construction of elevated structure (viaduct) on surface water 

 Construction of elevated train station 

 Construction of depot civil structures 

 

(1) Construction of Elevated Structure (Viaduct) on Existing Roads 

Construction methodologies of the three parts of the elevated structure (foundation, pier and girder) 
are described below. 

(1) Foundation 

The viaduct foundations consist of conventional bored cast in-situ RC (reinforced concrete) piles 
and pile caps. The bored piles will be constructed using high torque powered rotary drilling rigs 
mounted on crawler cranes and using various buckets, augers and chisels. 

To secure sufficient space for the construction of the pier pile caps and to accommodate the 
construction equipment, a minimum width of 10m will typically be required as a working space on 
the center of the affected roads. A typical section of the construction work space arrangement is 
given in Figure 2.19 

 
Source: JICA Study Team 

Figure 2.19 Typical Section of the Construction Work Space Arrangement 

For reducing the width of the working space on the center of the roads, screwed steel piles may be 
introduced, which can narrower the width of the working space down to 8m and make construction 
period shorter.  
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(2) Construction of Pier / Sub-structure  

Conventional reinforced concrete pier columns will be used for the viaduct substructures of the LRT 
viaduct. It is considered that the columns would be constructed using standardized steel forms to 
promote a good quality of finish and reduce construction cycle times. For shortening the 
construction period, steel pier columns can be an alternative. Typical construction sequences and 
daily schedules are shown in the Table 2.5 below. Images of construction of pier are shown in Figure 
2.20 

Table 2.5 Typical Construction Sequence and Daily Schedule for Substructure 
No. Work Reinforced Concrete Structure Steel Structure 

Contents Days Contents Days 
1 Preparati

on 
Securing working space, mobilization 10 Securing working space, 

mobilization 
5 

2 Piling Cast in-situ RC piles construction (3 
days for 1 pile) 

12 Screwed steel piles (1 day for 1 
pile) 

4 

3 Excavati
on 

Sheet piling, excavation, leveling 
concrete 

7 Sheet piling, excavation, 
leveling concrete 

3 

4 Pile 
Head 
Treatmen
t 

Chipping 1 Re-bar welding 1 

5 Footing Re-bar arrangement, formwork, 
concrete casting 

7 Re-bar arrangement, formwork, 
concrete casting 

7 

6 Pier Scaffolding, falsework, re-bar 
arrangement, formwork, concrete 
casting, curing, formwork dismantling 
(20 days for pier, 10 days for pier 
head) 

30 Scaffolding, installation, shop 
welding, painting 

10 

Total (working days) 67  30 
Source: JICA Study Team 
 

  
Source: JICA Study Team 

Figure 2.20 Pier Construction (Manila) 
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(3) Construction of Girder / Superstructure  

A pre-cast concrete method will be applied to the manufacturing of prestressed concrete (PC) girders. 
Figure 2.21 shows an example of a pre-cast plant of the PC girders. Candidate area locations of the 
manufacturing yards along or close to the LRT planned route are under consideration and will be 
confirmed in a later stage. PC girders will be transported by a trailer from the manufacturing yard 
to each construction site. 

The PC girders will be erected at once using a crane where construction space can be secured. 
Meanwhile, an erection girder will be used in city areas where a construction yard can hardly be 
kept, and in erecting PC box girders. Figure 2.21 shows a schematic drawing for the PC girder 
erection using cranes. 

 
Source: JICA Study Team 

Figure 2.21 Track Crane Girder Erection Method 

 

For sections where construction has to be completed in a short period or a girder is erected for a 
long span, steel material may be selected. 

When installing girders at stretches with sharp bends, segmental pre-casting and launching may be 
required 

 

(4) Construction of Viaducts (Bridge) on the Surface Water (Diyawanna Lake) 

Structure types of the viaducts to be constructed on the surface water are basically the same as those 
to be constructed on the ground. However, construction methods are different. Installation of a 
temporary jetty (stage) parallel to the LRT alignment and an access to the jetty is required. Steel 
members are to be used for the jetty and width of the stage will be 10 to 12m. In addition, cofferdams 
to be built using steel sheet piles are necessary for the piling work and substructure construction. 
The cofferdam is to make a dry area inside and enable construction works. 
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Source: Internet Sites 

Figure 2.22 Sample Photos of Temporary Jetty and Cofferdam 

Superstructure works also utilizes the jetty. Girders and/or segments will be transported on to the 
stage and erected using cranes or an erection girder. After completion of the viaducts construction, 
the temporary jetty will be totally dismantled and removed. 

During the detailed design stage, an option to construct the superstructure section over the lake with 
balanced double cantilever design may be considered. 

 

The period of the LRT viaducts construction works in the Diyawanna Lake will be approximately 
one year. 

(5) Construction of Elevated Station 

The station structure is supported entirely by centrally located piers with cantilever pier heads. The 
critical phase in terms of impact on traffic is during the construction of the cantilever pier heads. At 
the stage of the cantilever pier heads construction, central construction area will occupy a width of 
approximately 18m along the road to allow false work support to the cantilever ends of the pier 
head. The contractor will need to occupy at least two lanes in each direction along the road during 
the construction of the cantilever piers. The occupation of traffic lanes at each station is projected 
for approximately 6 months before station construction progresses sufficiently to allow full road 
access to the traffic. 

Typical work space layout during station pier and cantilever pier head construction and concourse 
level supporting beams and floor placing is shown in Figure 2.23.  
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 Source: JICA Study Team 
Figure 2.23 Typical Work Space Layout for Station Pier Construction 

 

The projected construction period for the elevated station substructures and frames (civil and 
architectural) excluding pier construction and girder installation is around eight months and that for 
electro-mechanical installations (E&M) is approximately another ten months, which is eighteen 
months in total for each station. 

(6) Construction of Depot Civil Structures 

The depot, which is planned to be located north of Malabe Station, will be constructed on elevated 
RC platform since the planned area has seasonal flooding. The elevated platform consists of pre-
tensioned spun high strength concrete (PHC) pile foundations and RC slabs to create space over the 
existing ground for the flooding. Outline of the elevated platform is as follows: 

 Pre-tensioned spun high strength concrete (PHC) piles of approximately 10.5m long (8.5m 
under the ground level) and 600mm diameter to be driven down to the supporting layer; 

 Distance between the piles is 4m and 4.5m center to center; 
 Reinforced concrete slab of 300mm thick with beams on the piles; and 
 One unit of the elevated platform is 50m by 20m. 

The planned elevated depot platform is shown in Figure 2.24. 

 
 Source: JICA Study Team 

Figure 2.24 Planned Elevated Depot Platform 
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(7) Method of lowland filling and fill level  

Temporary land filling will be required for the depot area and for the low-lying areas. See Figure 
for these areas and approximate extents for filling. Since construction stage is short term, fill levels 
for these places were determined using the 10-year flood levels, which is 4.8m MSL with a 3m wide 
peripheral canal. These flood levels were obtained from SLLRDC flood models formulated for 
Metro Colombo Environmental Improvement Project.  

2.1.8 Resources for Construction  

(1) Construction Material (Raw Material) Requirements 

Construction materials to be used for the LRT project and the approximate quantities required are 
listed below.  

 Cement: 45,000ton (900,000 50kg bags) 
 Sand: 95,000ton (36,000m3) 
 Reinforcing bar: 13,000ton 
 Steel: 19,000ton (2,500m3) 
 Rail: 92,000m 

These materials will be sourced from the approved sources. River sand will be used for concrete 
construction. Metal will be obtained from licensed quarries. Cement and steel reinforcement and 
railings will be imported.  

(2) Requirement and Availability of Workforce during Construction 

Construction works will be awarded to major recognized construction contractors who will recruit 
necessary labor force from inside and outside of the country based on the stages of the project. It is 
not intended to construct temporary labor camps in construction sites. However, temporary 
construction yards will be designated. It is estimated that a maximum of 2,500 workers per day will 
be involved in construction activities at peak stage. 

(3) Area Required for Landfill 

Since the LRT mainly goes on built up area, no landfill will be required except for the Depot area 
and the segment from the start of Chandrika Kumaratunga Mawatha to the Depot. However, even 
for these areas, there will be no large-scale land fill activity, but minimum temporary access 
construction is expected, since the LRT and the Depot is constructed with piles and piers as 
described in the previous section.  

2.1.9 Operation and Maintenance 

(1) Operation of the LRT  

Operation of the LRT involves the following tasks: 

 Driving train 
 Controlling train operation by Operation Control Centre (OCC) 
 Providing service for passengers at stations (including selling tickets, giving information 

and supporting disabled passengers, security concerns activities, kiosk) 
 Providing service for passengers in trains 
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 Taking appropriate measures when emergencies or abnormalities event. 

During operation, it is estimated that 222 trains will run per day and 18 trains will run during peak 
hours. The travel time between Fort and Malabe will be approximately 30mins. 

 

(2) Maintenance of the LRT  

Maintenance of the LRT system involves the following tasks: 

 Checking daily condition of rolling stock 
 Inspection for rolling stock and facilities including track, power supply system, signaling 

and communication system and Automatic Fare Collection (AFC) system 
 Overhauling rolling stock 
 Repairing rolling stock and facilities. 

1) Maintenance of Rolling Stock 

Maintenance for rolling stock can be divided into 3 types  preventive maintenance, breakdown 
maintenance, and train preparation. An outline of these maintenance systems are outlined in Table 
2.6. 

Table 2.6 Maintenance System for Rolling Stock 
Category Maintenance Main items Period 

Pr
ev

en
tiv

e 
M

ai
nt

en
an

ce
 

Departure 
Inspection 

Check Conditions and Functions to operate the 
train service. Before Departure from Depot 

Li
gh

t M
ai

nt
en

an
ce

 

Daily 
Inspection 

Check Consumables, 
Check Conditions and Functions, 
Check facilities for passengers. 

Within 10days 

Monthly 
Inspection 

Daily Inspection Items, 
Inspect Conditions and Functions. Within 3 months 

H
ea

vy
 

M
ai

nt
en

an
ce

 Semi 
Overhaul 

Monthly Inspection Items, 
Overhaul Significant Equipment. 

Within 4 years 
or 

600,000 km 

Overhaul Semi-Overhaul Items 
Overhaul All Equipment Within 8 years 

Wheel Re-
profiling Re-profile the wheel set. (Depends on Route alignment & 

Operation plan) 

Breakdown Maintenance Check the conditions and Functions, 
Repair the failure on a train. (The failure on a train occurs) 

Tr
ai

n 
Pr

ep
ar

at
io

n Daily Cleaning Pick up waste on a train, 
Clean interior of a train if dirty. After operation 

Car-Body 
Cleaning Wash car body by the machine. Every 3 or 4 days 

General Cleaning Clean interior, 
Wash car body. Within 30 days 

Source: JICA Study Team 
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Preventive Maintenance 

≠ Light Maintenance 

The main purpose of Light Maintenance is to check or inspect the condition and the function of a 
rolling stock in operating condition (Figure 2.25). 

 

 
Source: JICA Study Team 

Figure 2.25 Example image of Light Maintenance 

≠ Heavy Maintenance 

The main purpose of Heavy Maintenance is to overhaul the equipment.  The work flow of Heavy 
Maintenance is shown in Figure 2.26. 

 

 
Source: JICA Study Team 

Figure 2.26 Work flow of Heavy Maintenance 
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≠ Wheel re-profiling 

The main purpose of Wheel re-profiling is to enhance shape of the wheel with a wheel re-profiling 
machine, to maintain riding comfort (Figure 2.27). The wheel re-profiling is conducted irregularly, 
depending on the condition of wheel tread. 

  
Source: JICA Study Team 

Figure 2.27 Example image of Wheel re-profiling 
 

Breakdown Maintenance 

The main purpose of Breakdown Maintenance is to repair the failure on a train.  The train has 
various kinds of equipment on the roof, under floor, in the car (Figure 2.28).  In case of this study, 
it is assumed that exchanging of bogie is often conducted because the shape of wheel tread will be 
deformed due to route alignment (many curves). 

 

 
Source: JICA Study Team 

Figure 2.28 Example image of Breakdown Maintenance 
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Train Preparation 

The main purpose of train preparation is to wash and clean a train in order for passengers to feel 
comfortable when using the train. Train Preparation involves 3 activities  cleaning after operation 
every day; washing train cars every 3 or 4 days; and washing car bodies and cleaning all facilities 
such as lighting, seats, floor, windows etc. (see Figure 2.29). 

 

 
Source: JICA Study Team 

Figure 2.29 Example image of Train Preparation 

(3) Institutional arrangements  

In order to implement the project, there will be a Regulator and an Operator. The Regulator 
empowered with authority (a Commissioner) will be appointed by the Government through an Act 

Sri Lanka Light Rail Transit System 
also stipulate the establishment of a government-owned O&M company which will be composed 
of a working group from different ministries.  

The proposed organizational structure for the O&M Company is shown in Figure 2.30. 
Environmental and occupational health concerns (including related complaints and grievances) are 
handled by the Health, Safety, and Environment (HSE) Division. However, compliance and 
monitoring are under the responsibility of other relevant divisions.   

Appendix 13-71



EIA Report: Colombo Light Rail Transit (LRT) Project 
April 2018 

 

 
 
 

2-32 

 
Source: JICA Study Team 

Figure 2.30 Proposed organizational structure for O&M Institution 

2.1.10 Energy Requirement 

The type of energy to be used for the operation is electrical energy which will be supplied by CEB. 
The details have been discussed in Section 2.1.3 (Electrical and Power Supply). 

2.1.11 Wastewater Sources 

(1) During Construction  

Wetting activities and rainwater can generate wastewater at construction sites. Sewage will also be 
generated from portable toilets that will be installed for workers at construction sites. There will be 
no labor camps that will be built, within the site  

Wastewater during construction will mainly be potentially contaminated rainwater and waste water 
from portable toilets at the Depot site.  

Wastewater collection, treatment and final disposal during construction phase is discussed in the 
impact assessment part of this Report (Chapter 4). 

(2) During Operations 

During operation wastewater will be released from the stations and the depot site in which repair 
and maintenance work will be carried out. In addition, wastewater will be generated from 
administration building, such as from toilet and wash areas/sinks. 

Wastewater from the depot area is generated from maintenance activities, such as carriage washing 
or parts cleaning. Approximately 100m3/day of wastewater is expected to be generated from these 
activities. Wastewater generated may contain oil and grease, detergent, dust (And possibly metal 
particles. 

Wastewater collection, treatment and final disposal during operation phase is discussed in the 
impact assessment part of this Report (Chapter 4). 
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(3) Conceptual Layout of the Proposed Wastewater Plant  

A wastewater treatment system will be installed in the Depot Area. Figure 2.31 shows the water 
flow and treatment methods to be used.  

This system will mainly treat wastewater coming from the maintenance yard. It consists of an oil 
separator unit and a dissolved air flotation unit. Oil separators will be used to treat both wastewater 
from maintenance activities and potentially contaminated rainwater. In order to recycle some of the 
water and use as greywater for both maintenance yard and administrative building, additional units 
(filtration and adsorption) may also be included in the wastewater treatment system. The plan is to 
recycle 50 up to 80 percent of wastewater generated.  

 
Source: JICA Study Team 

Figure 2.31 Water Flow Diagram 
 

(4) Sludge 

Limited amount of sludge from the wastewater treatment system would be generated and this would 
depend on the amount of dirt, dust, oil/grease accumulated by the trains.  

2.1.12 Other Wastes 

(1) Construction Solid Waste  

Wastes generated during construction stage will mainly comprise construction wastes (e.g. rubble, 
wood plants, metals), excavated soil, domestic wastes, and oil wastes. These wastes will be 
generated for the entire LRT route.  

It is estimated that around 60,000m3 of excavated soil and rubble will be generated when 
constructing the LRT route and stations and around 80,000m3 will be generated from temporary 
fillings that need to be removed after constructing the depot. However, it should be noted that at 
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this stage it is difficult to estimate the exact amount of waste that will be disposed offsite. This will 
depend on materials that cannot be reused or recycled. 

 

(2) Solid Wastes During Operation  

The depot area is the place where maintenance, washing and servicing of rolling stock are conducted. 
Typical solid wastes generated at the depot and workshop area are listed in Table 2.7. General solid 
wastes, which include domestic solid wastes, are generated at an approximate amount of 200kg per 
day. 

It is important to note that the amount of wastes generated depends on operation conditions and 
may vary significantly. The estimated amounts are just indicative figures.  

Table 2.7 Waste generated during operational stage 
Waste Source Estimated amount generated 
1. Lubricant oil air compressor and gear box  7 liters/day 
2. Sludge wastewater treatment plant (when cleaning 

train and its parts);  
200kg/day 

3. Brake shoe (brake 
pad) 

brake equipment  

4. Metal scraps/ particles wheel re-profiling lathe, etc. (wheel 
reprofiling, and exchanging parts) 

550kg/day (ave) 

5. Rubber tube brake system (need to exchange every 8 
years depending on its specs) 

 

6. Batteries Rolling stock 5000pcs/2yrs 
Source: JICA Study Team 

2.1.13 Other Infrastructure Facilities 

(1) Energy including fossil fuel/electricity and sources  

Electricity will be supplied by CEB from the existing electricity grid. For details, refer to Power 
Supply (Section 2.1.3)  

 

(2) Water and sources 

During Construction, water will be obtained from NWSDB mainly through temporary water 
connections. 

During operation, water will be used for maintenance activities, washing purposes (office building 
and train stations), and emergency purposes (e.g. firefighting) Water will be supplied from a 
proposed Weliwita water treatment plant (WTP), which will have a water supply line adjacent to 
the proposed depot area (see Figure 2.32). Water will be withdrawn from the Kelani River and this 
will be supplied to the WTP, where it will be treated to the desired water quality specifications. The 
water will then be supplied to the network located south of the WTP. Approximately 180,000 
m3/day of water can be supplied by the WTP. Operation of the Weliwita WTP is estimated to start 
by 2020. 

As an alternative, in case the Weliwita WTP will have delays or problems with implementation, the 
LRT Project may opt to use groundwater resources in the area.  
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Source: National Water Supply and Drainaige Board 

Figure 2.32 Potential Water Supply Source in Weliwita 
 

(3) Access roads  

The LRT trace traverses the existing roads, thus no extra access roads will be necessary. Access will 
be obtained from the existing road network itself. Access will be required for the depot area and for 
the low-lying paddy area adjacent to Koswatta Malabe Road. Access will be taken from the pilot 
road of the LRT. 

Since most of the LRT route will be built on existing roads, space to keep construction materials 
and equipment is limited. During construction, temporary construction yards will be selected by the 
EPC contractor. 

2.1.14 Project Investment and Funding Sources 

The funding source of the project will be from the Government of Sri Lanka and Japan International 
Corporation Agency (JICA)  

Proposed 
Depot Area 
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2.2 Alternatives Analysis  

2.2.1 No Project Option  

In Sri Lanka, under its stable economic growth, the number of traffic modes on the road network 
such as private car, buses, and moto-bicycles is projected to increase rapidly. Currently, about 1 
million people are entering to the center of Colombo every day and this causes severe traffic 
congestion in the city center and surrounding road networks. It is predicted that existing road 
networks may not be able to handle future traffic demand. 

Without having a rail-based public transport, especially, the LRT project on Malabe corridor, the 
following losses are predicted in future. 

 Declining efficiency of economics activities due to large travel time loss by traffic congestion 

 Increasing air pollution due to heavy vehicle transports 

 Increasing noise pollution due to road transport 

 Increasing road traffic accidents 

Therefore, for both environmental and social aspects, it is undesirable not to implement the LRT.  

2.2.2 Alternatives of Structural Options  

In the official request for the LRT project, elevated structure (viaduct) is applied in the entire route.  
In order to compare with other structural options, namely underground and on street (existing road), 
3 options were compared from the points of views described in the Table 2.8. Elevated option was 
considered as the most desirable option.  
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Table 2.8 Alternative of structural option 

Items Underground On Street (Existing 
Roads) Elevated(Viaduct) 

Distance for 
Construction 

Less than Elevated option Almost same as elevated
structure 

As original 

Construction cost 

Highest of Civil Cost 
(approx. 3times or more 
than elevated option) 

Civil structure itself is not 
expensive. However civil 
costs for intersections at 
SLR 
railway crossing and 
land acquisition costs 
will be higher than 
other options 

As for civil cost: it is 
middle among the option 
As for total cost: it will 
be most economical 
option 

Structural 
characteristics 

With expensive shield 
machin  construction 
period can be reduced on 
ground, however, it is 
difficult for installation of 
its machine into 
underground and of 
construction of 
underground stations. 

Structure can be simple; 
however, many flyover 
sections are required as 
complicated structures at 
SLR crossings and road 
intersections. 

Numbers of piers on 
route is required. 

Workability 

Proper underground 
soil conditions and 
underground 
information for 
building is highly 
required. 
Highest difficulties 
exist in construction. 

Easiest for construction on 
street but enough road 
space is required. 
It is not seen anywhere for 
applicable section in the
route. 

Construction of piers is 
installed at road median. It 
is necessary to grasp 
utility pipes at the 
installation point of 
piers. Traffic management 
during the 
construction is 
required. 

Traffic Problem 
Occur at the 
underground station 
area with large space. 

Reduce existing road 
space and accelerate 
traffic congestion by 
car 

Need traffic 
management 
(lane configuration, 
parking space) due to 
decrease width by piers 

Natural condition 
High risk of effect on 
groundwater and 
ground settlement 

Noise and vibration affect 
residents living near 
roadside. 

Noise and vibration are 
generated from the 
top of viaduct during 

tiLand 
Acquisition, 
Resettlement 

Need to confirm the 
rights of land in 
underground 

Many land acquisitions 
are required. 

Land acquisition is the 
limited among three 
options. 

Landscape 

Large structure happens at
the entering of underground
station,from/to 
undergroundnear deport. 

New scenery by tram on
street 

Consideration about 
appearance of 
elevated structure is 
required. 
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Items Underground On Street (Existing 
Roads) Elevated(Viaduct) 

Safety 
Consideration for
evacuation at the time of
flood or emergency stop 

Consideration when
crossing 
residents and cars 
at intersections 

No crossing to residents 
and cars, relatively safe to 
operate 

Noise and 
vibration 

Although it is less than
other 
options, vibration is 
transmitted to 
buildingsdepends 
on underground 
condition. 

The largest noise and 
vibration affect residents 
living roadside compared 
to other options. 

There are some noise and 
vibration to buildings 
with same height near the 
viaduct. 

Total evaluation 
Not recommended due 
to construction cost and 
technical familiarity 

Not recommended 
since not enough space 
on ground and large 
land acquisition 
required 

Most desirable option in 
this project 

2.2.3 LRT Alternative Routes 

For LRT Alternative Routes analysis, following 3 sections has been studied.  

 

 
Figure 2.33 Sections of Alternative Route Analysis 

 

(1) Borella  Maradana Route 

For the section between Borella and Maradana, following 2 alternative routes were studied. The result of 
alternative analysis is shown in Table 2.9. 

 Alternative 1: The route via National Hospital area. It serves the high employment area of the 
CBD, provides connection to commercial and city centre, and enables direct access to the 
National Hospital. 

 Alternative 2: The route along P De S Kularatne Mawatha. It connects Residential and 
educational area.  

 

  

Borella-Maradana Section 

Kotta Sethsiripaya Section Thalangama EMP Section 
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Figure 2.34 Two alternative routes between Borella and Maradana 

 

  

Transport Centre 
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Table 2.9 Alternatives analysis in Maradana-Borella Section 
Item Alternative 1 

(Blue Route) 
Alternative 2 
(Red Route) 

Description The route via National Hospital area. 
It serves the high employment area 
of the central business district 
(CBD), provides connection to 
commercial and city centre, and 
enables direct access to the National 
Hospital 

The route along P De S Kularatne 
Mawatha. It connects Residential and 
educational area 

Length  400m longer than Alt 3.   400 m shorter than Alt 1. 

Technical 
aspect 

 More integrations are required with 
the future rehabilitation of 
Maradana road bridge due to 
electrification of SLR 

 More curve section required 

 The line can be integrated with 
Maradana station. 

 Longer flyover is required to cross Sri 
Lanka Railway.  

 Straight line route 
Transport 
catchment 

 The route will cover public 
transport catchment widely 
including the center of the city 
(e.g. Town Hall area) (Figure 
2.35) 

  Public transport catchment is relatively 
small compared with Alt 1. (Figure 
2.35) 

Social aspect  Several commercial shops are 
required to be acquired 

 No significant issue 

Aesthetic  Adverse impact on Ward place 
road which is quiet residential zone 
with large street trees.  

 There are several heritage 
buildings.   

 No significant issue 

Hydrology Not applicable Not applicable 
Ecological 
Environment 

Greenery will be affected No significant issue 

Overall Alternative 1 was recommended due 
to the overriding advantage of 
transport network 

Alternative 2 was not recommended  
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Alternative Route 1 and Other RTS Routes Alternative Route 3 and Other RTS Routes 
Source: JICA Study Team, the base map from OpenStreetMap 

Figure 2.35 Catchment area of LRT Stations of Alternative Route and Other RTS Lines  
 

(2) Kotte - Sethsiripaya 

For the section between Kotte and Sethsiripaya, following 2 alternative routes were studied. The result of 
alternative analysis is shown in Table 2.10. 
 

 Alternative 1: The route via Sri Jayawardana Mawatha through Diyawanna lake.  
The proposed route is considered to be a Ceremonial approach into the Capital City of Sri Lanka 
under special planning regulations prepared by UDA in early 1980. Even though these 
regulations could not be fully implemented with undue influences and the envisaged 
Ceremonial Character has yet to be achieved, the UDA is now in the process of regaining such 
character by various means.  

 Alternative 2: The route via Old Kotte Road and go behind Diyawanna Lake.  
 Alternative 3: The route goes side road of Sri Jayawardana Mawatha to avoid LRT at centre of 

road.   
 

 
Figure 2.36 Sections for Alternative Analysis (Cotta and Sethsiripaya) 

Alternative 1(Blue) 

Alternative 2 

Alternative 3 

Land acquisition required Winding section 
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Table 2.10 Alternatives analysis in Kotte-Sethsiripaya Section  

Item Alternative 1 
(Blue Route) 

Alternative 2 
(Red Route) 

Alternative 3 
(Green Route) 

Description The route via Sri 
Jayawardana Mawatha 
through Diyawanna 
lake 
See Figure 2.37. 

The route via Old Kotte 
Road and go behind 
Diyawanna Lake 

The route goes side road of Sri 
Jayawardana Mawatha to avoid 
LRT at centre of road. See Figure 
2.37 in detail. 

Length  Base  100m shorter than 
alternative 1 

 Almost same as alternative 1 

Technical 
aspect 

 Although it is 
technical feasible to 
go along the sides of 
Rajagiriya fly over 
section, the cost is 
high.  

 Less sharp curve 

 Going along Rajagriya 
fly over is not required 

 Old Kotta road has 
more sharp curves, 
requiring more land 
acquisition.  

 Although it is technically 
feasible to go along the sides of 
Rajagiriya fly over section, the 
cost is high.  

 Less sharp curve  

Transport 
catchment 

Information not 
available 

Information not available Information not available 

Social aspect  Can be mostly 
managed with no 
land acquisition.  

 Approximately 20 
houses to be relocated 

 2~3 buildings and commercial 
property need to be acquired.  

Aesthetic  Disturb the concept 
of Ceremonial 
approach. However, 
area is already 
impacted with high 
raised buildings 

 No significant impact  Possible to mitigate the 
landscape impact on the 
concept of Ceremonial 
approach by having LRT route 
on the side of road  

Hydrology  Shortest Diyawanna 
Lake section 

 Longest Diyawanna 
Lake section 

 Second shortest Diyawanna 
Lake section 

Ecological 
Environment 

 No significant issue  Island with mangrove 
in Diyawanna lake 
which is habitat of 
birds will be affected  

 No significant issue 

Overall Alternative 1 is selected 
due to less land 
acquisition involved.  

Alternative 2 is not 
preferred option due to 
the land acquisition 
issue, which can be 
studied further.  

Alternative 3 can still be 
examined further during the 
detail design stage considering 
land availability along the road.  
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Figure 2.37 Two alternative routes on Ceremonial approach section 

 

(3) Thalangama EPA Route 

For the section between Denzil Kobbekaduwa Mawatha and B240 (Malabe road), 4 alternative 
alignment was studied. The best alignment in terms of technical and practical point of the view (low 
curvature, no obstructions (houses), shortness) was considered to be the alignment which passes 
through Thalangama Environmental Protection Area (EPA) shown as blue route in Figure 2.38. 
Thalangama EPA was designated as EPA by CEA and only limited activities are allowed in EPA. 
Therefore, following alternative alignments were studied further and the comparison of potential 
impact is summarized in Table 2.11.  

 Alternative 1: Passing through Thalangama EPA (400m) and shortest route: 
 Alternative 2: Passing through Thalangama EPA with minimum distance (200m) 
 Alternative 3: Passing outside of EPA boundary (buildings will be affected) 
 Alternative 4: Passing on existing route 

Considering the importance of Thalangama EPA as well as the social impact (land acquisition), the 
Red route (passing on existing route was considered to be preferred route.  

 

Alternative 1: Centerline of road 

Alternative2: Side of road 
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Source: Study Team 

Figure 2.38 Alternative analysis in Thalangama EPA 
 
 

Table 2.11 Alternatives analysis in Thalangama Area  
Item Alternative 1 

(Blue Route) 
Alternative 2 
(Yellow Route) 

Alternative 3 
(Green Route) 

Alternative 4 
(Red Route) 

Description  The shortest 
route passing 
through 
Thalangama 
EPA 

 The shortest 
and less curve 
route crossing a 
portion of 
Thalangama 
EPA 

 The route that goes 
outside of 
Thalangama EPA 
boundary.  

 The route goes on 
existing road.  

Length  Shortest  Second shortest  Second longest  longest 
Technical 
aspect 

 No 
significant 
issue 

 No significant 
issue 

 No significant issue  Sharp curve at the 
corner 

 Increase in travel  
Transport 
catchment 

Approximately same for all routes 

Social aspect  Less impact  Less impact  Approximately 20 
houses to be 
relocated 

 One commercial 
building and 3-4 
houses might be 
relocated. 

 
Aesthetic  Most 

significant 
due to the 
disturbance 
of EPA 

 Less significant 
compared with 
Alt.1 

 Less significant 
compared with Alt1 
and 2.  

 Not significant 
issue 

Alternative 4 
Alternative 3 

Alternative 2 

Alternative 1  
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Item Alternative 1 
(Blue Route) 

Alternative 2 
(Yellow Route) 

Alternative 3 
(Green Route) 

Alternative 4 
(Red Route) 

Hydrology  Minor impact 
due to 
disturbance 
of flooding 
plain 

 Minor impact 
due to 
disturbance of 
flooding plain 

 Minor impact due to 
disturbance of 
flooding plain 

 No significant 
issues 

Ecological 
Environment 

 The route 
runs through 
the northern 
edge of 
Thalangama 
EPA. 

 The route runs 
through the 
northern edge 
of Thalangama 
EPA. 

 No significant issue  No significant 
issues 

Overall Not 
recommended 
due to legal 
restriction of 
EPA 

Not 
recommended 
due to legal 
restriction of 
EPA 

Not recommended due 
to land acquisition 
issue 

Selected as 
recommended route 
since there is no 
legal restriction and 
significant land 
acquisition issue 

 
 

(4) Depot site 

Alternative analysis for the depot site has been conducted as shown in below Table 2.12. Three potential 
sites have been identified, which include: 1) Dematagoda Railway Station site, 2) Malabe South-East and 
3) Malabe North-West. Based on the alternative analysis, Dematagoda Railway Station site and Malabe 
South-East site are not considered as feasible options. The required area for depot is approximately 15ha.  
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Table 2.12 Alternative analysis for Depot 

 
1) Dematagoda Railway Station site 

This site is an existing railway depot with 
an area of approximately 7ha. The site 
needs to be leased from the Railway 
Department. Since the site is located 
1.5km away from proposed LRT route, it 
is difficult to make a connection.  

  

2) Malabe South-East 

There is an agricultural land available near 
the proposed LRT route. However 
unoccupied land is only about 3.5ha. The 
land can be used as part of the depot, but 
resettlement is required in order to secure 
sufficient area for Depot.  

 

3) Malabe North-West 

There is agricultural land available near 
the proposed LRT route with an area of 
approximately 10~15ha. Although 
sufficient land can be secured for Depot, 
agricultural land needs to be acquired. It is 
to be noted that the site is considered as a 
flood retention area. 

Source: Study Team 

Dematagoda Railway Station 

Malabe North-West 

Malabe South-East 
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View at around Fort station 

 
View at Lipton Circle. 

 
View at Pelawatta Road 

 
View at near Robert Gunawardena 

Mawatha 

3.2.2  

 

3.2.3  

(1)  
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Measurem
ent 

Location 

Assessment time period- 
Day 

(6:00-18:00) 

Assessment time 
period- Evening 
(18:00-22:00) 

Assessment time period- 
Night 

(22:00-6:00) 
ABL 
dB(A) 

RBL 
dB(A) 

ENL 
dB(A) 

ABL 
dB(A) 

RBL 
dB(A) 

ENL 
dB(A) 

ABL 
dB(A) 

RBL 
dB(A) 

ENL 
dB(A) 

 
N1 

 
61 

 
67 

 
72 

 
64 

 
67 

 
72 

 
51 

 
53 

 
67 

 
N2 

 
61 

 
62 

 
73 

 
56 

 
60 

 
69 

 
49 

 
50 

 
65 

 
N3 

 
41 

 
45 

 
57 

 
43 

 
47 

 
57 

 
41 

 
43 

 
54 

 
N4 

 
56 

 
57 

 
63 

 
54 

 
56 

 
65 

 
46 

 
49 

 
56 

 
N5 

 
55 

 
61 

 
67 

 
53 

 
56 

 
62 

 
44 

 
49 

 
56 

 
N6 

 
58 

 
66 

 
75 

 
61 

 
64 

 
75 

 
45 

 
46 

 
68 

 
N7 

 
64 

 
66 

 
72 

 
59 

 
62 

 
69 

 
43 

 
45 

 
63 
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(3)  

 

 
   

Frequency 
Range (Hz) 

Vibration in 
ppv (mm/sec) 

Interim Standard for Vibration Levels 
by the CEA (Type 3 structures, made of 
lightweight materials) 

0-10 
10-50 
over 50 

2.0 
4.0 
8.0 

 0-15min   
   
   
   

 0-15min   
   
   
   

 0-15min   
   
   
   

 0-15min   
   
   
   

 0-15min   
   
   
   

 0-15min   
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Parameter Location No. and Name 

1-
Diyawanna 
Lake 

2-Palan 
Thuna 
Junction 
Canal 

Madiwela 
Est 
Diversion 
Canal 

Beria Lake 

PH 7.07 6.63 6.50 8.6 
Comments 
on pH 

Within limits for all use types Has exceeded the upper 
limit 8.5 by 0.1 

Temperature 31 31 30 31 
Comments 
on 
Temperature 

Not given in the standard but no high temperature values exit. 

Dissolved 
Oxygen(DO) 

4.0 2.4 3.4 6.5 

Comments 
on DO 

Lower than the minimum upper limit (5 for 
Bathing) 

Above the maximum lower 
limit (6 for Drinking & 
Aquatic Life)  

Turbidity 2.9 12.0 619.5 154 
Comments 
on Turbidity 

Not given in the standard 

BOD 2 2.5 ND 6 
Comments 
on BOD 

Within the 
limits for all 

uses 

Exceeds 
drinking 

water limit 
(2) by 0.5 

mg/l 

Good for all 
uses 

Exceeds maximum standards 
for all users 

Oil & Grease ND ND ND ND 
Comments 
on oil & 
grease 

Has not exceeded minimum limits  

Total 
Suspended 
Solids 

7 31 247 81 

Comments 
on Total 
Suspended 
Solids 

Not given in the standards 

 

(2)  
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Source: ITI Water Quality Report- Annex E. 
Note: Sample Locations - Well at Parakumbura Maha Vidyalaya (1), Well at the premises of P W Joachim 487/11 
Talahena (2), Well at the premises of D P R Dias 146 Batalawatte Talahena (3), Well at Asokaramaya Temple Malabe 
(4) 

 
 

Parameter Sample Locations - Well at Parakumbura Maha Vidyalaya 
(1), Well at the premises of P W Joachim 487/11 Talahena 
(2), Well at the premises of D P R Dias 146 Batalawatte 
Talahena (3), Well at Asokaramaya Temple Malabe (4) 

 

Values Given 
in SLS 614 
Potable 
Water 
Standard 

1 2 3 4 
PH 6.48 5.31 4.4 3.95 6.5 to 8.5 
Comments 
on pH 

Within tolerance limits. Satisfactory.  

Temperature 28 29 29 29 Not Given 
BOD ND 3 2 ND Not Given 
Electrical 
Conductivity 

417 160 186 137 Not Given 

Total 
Coliform 

2200 2800 2.4X103 230 3 

Comments 
Total 
Coliform 

Outside tolerance limits. Unsatisfactory. 

Notes: Units for parameters are given in Table.. above. 
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3.3.4  

(1)  

 

 

 
 

DS division  Names of the place 

Kaduwela Sri Lumbini Wiweka Senasanaya,  Religious place 
Shilawanodyaramaya,   Temple 
Asokaramaya Temple 

Sri Jayawardenapura Kotte Sri Vijayashramaya Viharaya, Temple 
Rajagiriya Jayasekhararamaya, Temple 
Jayawardanaramaya Temple 
Bethany Christian Centre Religious place 

Thibirigasyaya Cinnamon Gardens Baptist Church Church 
Dawatagaha Jumma Masjid and Shrine Mosque 
Borella Bodhiya, Religious place 
Thilakaratnama Viharaya Temple 

Colombo - - 
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Family Scientific Name Common English 
Name NCS Origin 

Araceae Lagenandra praetermissa Ketala LC E 
Dipterocarpaceae Dipterocarpus zeylanicus Hora NT E 
Ebenaceae Diospyros ebenum Kaluwara EN N 
Leguminosae Pericopsis mooniana Nadun VU N 
Linderniaceae  Lindernia ciliate   NT N 
Lythraceae Lagerstroemia speciosa Murutha NT N 
Rhizophoraceae Carallia brachiate Dawata NT N 
Rubiaceae Oldenlandia auricularia Geta Kola VU E 
Sapotaceae Madhuca longifolia Me NT N 

 

 
 

Family Scientific Name Common English Name NCS Origin 
Hesperiidae Parnara bada Smallest Swift  NT N 
Nymphalidae Ideopsis similis Blue Glassy Tiger VU N 
Hesperiidae Telicota bambusae Dark Palmdart  VU N 
Libellulidae Orthetrum luzonicum Marsh Skimmer NT N 
Libellulidae Orthetrum pruinosum Pink Skimmer NT N 
Libellulidae Neurothemis intermedia Paddyfield Parasol NT N 
Libellulidae Rhodothemis rufa Spine-legged Redbolt NT N 
Coenagrionidae Onychargia atrocyana Marsh Dancer VU N 
Aplocheilidae Aplocheilus dayi  EN E 
Cyprinidae  Dawkinsia singhala Filamented barb LC E 
Colubridae Dendrelaphis schokari  LC E 
Cercopithecidae Semnopithecus vetulus Sri Lanka Purple-faced langur EN E 
Felidae Prionailurus viverrinus  Fishing cat EN N 

 

 

  

Appendix 13-124



 
 
 

 
 
 

4-1 

CHAPTER 4  
 
4.1  

4.1.1  

(1)  

 

 
 

  
 

  
  

  
  

  
  

  
  

  
  

  
  

  
 

 

 

 
 

 
 

  

Appendix 13-125



 
 
 

 
 
 

4-2 

 

 

 

 
 

 
 

 

 

    

    

 

 

 
   

  
   

 
   

  
   

 
 

   
     

   

 
 

   
  

   

 

 
 

   
     

   

 
   

  
   

 
   

     
   

 

 

 

   

  
   
   

   

  

   

  
   

   
   

  

   
     

   

Appendix 13-126



 
 
 

 
 
 

4-3 

    

    

 
   

  
   

  

 

   
     

   

 
   

  
   

 

   
  

   

 

   

  
   

   
   

 

 

 

 

 

 
 

 

Appendix 13-127



 
 
 

 
 
 

4-4 

 

 

 
 

  
  

  
  

  
 

 

 

 
 

 
 

 

 

 
 

 

 

Appendix 13-128



 
 
 

 
 
 

4-5 

 
 

 

 

 

 

 

 

 
 

 

 

Appendix 13-129



 
 
 

 
 
 

4-6 

(2)  

 

1)  

 

 
 

 

  
 

 
 

 

    

   
 

 
 

 

 
 

   

 
 

 

 
 

 

 
 
 

2)  

 

Appendix 13-130



 
 
 

 
 
 

4-7 

 
 

 
   

   

      
 
 

 

     

     

 
 

   

 
 

 

3)  

 

aa.  

 
 

 
   

    

     

     
 

b.  

 

≠  

≠  

≠  

Appendix 13-131



 
 
 

 
 
 

4-8 

 

 
 

cc.  

 

≠ 
 

 
 

 
         

 
        

 

≠  

 
 

   

   

   
 

 

d.  

Appendix 13-132



 
 
 

 
 
 

4-9 

 
 

  

  

  

  

 

 

 
 

 
 

Appendix 13-133



 
 
 

 
 
 

4-10 

 
 

 
 

 
 

 
 

Appendix 13-134



 
 
 

 
 
 

4-11 

 
 

 
 

 
  

 
 

Appendix 13-135



 
 
 

 
 
 

4-12 

 
  

 
  

Appendix 13-136



 
 
 

 
 
 

4-13 

ee.  

 

≠  

≠  

≠  

≠  
 

   

    

     

     

     

     

     

     

 
    

 
 

 
 

   

    

     

     

     

     

     

     

 
    

 
 
  

Appendix 13-137



 

4-14 

 
 

 
 

Appendix 13-138



 
 
 

 
 
 

4-15 

 
 

 
 

 
 

 
 

  

Appendix 13-139



 
 
 

 
 
 

4-16 

4)  

 

 

 

 
 

  

 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 

 

          

 
 

          

 

 

          

            

 

 

          

 

 

          

 
 

          

 
 

  

Appendix 13-140



 
 
 

 
 
 

4-17 

5)  

≠ 

 

≠ 

 

≠ 

 

≠ 

 

4.1.2  

(3)  

 

  
  
  

 

1)  

 

 

 

 

 
 
 

 
 

 
 

 

Appendix 13-141



 
 
 

 
 
 

4-18 

 

 
 

 
 

 

   
   

   
   

 

 

 

 

 

 
 

 
 

 
 

 
     

        
 

 
       

       

       
 

 

 

 

2)  

 

 

 

Appendix 13-142



 
 
 

 
 
 

4-19 

 

  
 

 
    

  
 

 

 
 

 

 
 

 

 
 

 

 
 

 
  

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

 

 

 

 

 
 

  
  

  
  

  
 

 

Appendix 13-143



 
 
 

 
 
 

4-20 

 

 

 
 

 
 

 

 

 
 

 
 

  

 

 

 

Appendix 13-144



 
 
 

 
 
 

4-21 

 
 

 

 

 

  

 

 

 

Appendix 13-145



 
 
 

 
 
 

4-22 

 

 
 

 

 
    

 
 

 
 

 
 

 

 
 

 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 

 

(4)  

 

 

 
 

    
 

 

      
 

 
     

     

 
 

   

Appendix 13-146



 
 
 

 
 
 

4-23 

 
4.2  

4.2.1  

 

≠  
≠  
≠  
≠  
≠  
≠  
≠  

 
 

  
 

 

 

 

   

        

        

        

        

        

        

         

        

        

        

        

        
 

 

 

Appendix 13-147



 
 
 

 
 
 

4-24 

 

≠ 
 

≠  

≠ 
 

 

≠  

 

 

≠  

 

4.2.2  

 

4.2.3 
 

 

4.3  

4.3.1  

Appendix 13-148



 
 
 

 
 
 

4-25 

 

≠  

≠  

≠  

≠  

≠  

 

 

 
 

  
  
  

 

 

  
 
 
 

Appendix 13-149



 
 
 

 
 
 

4-26 

4.3.2  

 
 

 
  

 
 

 
 

 
 

  

 
 

 
 
 

 
  

  

 

 
 

 
 

  
 

 
  

Appendix 13-150



 
 
 

 
 
 

4-27 

 

 
 

 
 

 
  

 
 

 
 

 
 

 
  

  

 
 

 

 
  

 
 

 
 

 

 

Appendix 13-151



 
 
 

 
 
 

4-28 

 
 

 
  

 
 

 
 

 
 
 

 
  

 

 
 

 
 

 
 

 
  

 
 

 
 

 

Appendix 13-152



 
 
 

 
 
 

4-29 

 
 

 
 

  

 
 

 
 

 
 

 

 
  

 
  

 
 

 
 

 
  

 
 

 
 

 
 

 
 

 
 

 
 

  
 

  

Appendix 13-153



 
 
 

 
 
 

4-30 

 
 

 

 
  

 
 

 
 

 
 

 

 

 
  

 
 

 
 

 
 
4.4  

4.4.1  

 

4.4.2  

 

 

 

Appendix 13-154



 
 
 

 
 
 

4-31 

 

4.4.3  

 

4.5  

4.5.1  

 

 

 

 

 

4.5.2  

 

 

4.5.3  

 

4.5.4  

 

Appendix 13-155



 
 
 

 
 
 

4-32 

 
4.6  

4.6.1  

 

4.6.2  

 

 

 

 

 

4.6.3  

 

1) 

 

2) 

 

3) 
 

Appendix 13-156



 
 
 

 
 
 

4-33 

 

 

 

 

4.7 
 

4.7.1  

 

4.7.2  

Appendix 13-157



 
 
 

 
 
 

4-34 

 

 

 

4.8  

4.8.1 
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DS 
Division GN Division Residential Structures Commercial Structures Total 
    Totally  Partially Totally  Partially Totally  Partially 
Colombo Fort 0 0 24 3 24 3 
  Ibbanwala 0 0 1 3 1 3 
              
Kaduwela Kotuwegoda 0 0 0 1 0 1 
  Subuthipura 0 0 2 6 2 6 
  Battaramulla S 0 0 3 1 3 1 
  Udumulla 0 0 2 0 2 0 
  Malabe North 0 0 1 13 1 13 
  Malabe West 1 0 2 3 3 3 
  1 0 35 30 36 30 
 TOTAL     66 

 

(7)  

 

Appendix 13-158



 
 
 

 
 
 

4-35 

(8)  

 

(9)  

 

 

 
 

 

 

   

   
 

 
 

 

   
 

  
 

  

 
 

 

(10)  

 

 
 

 
 
 
 
 
 

Appendix 13-159



 
 
 

 
 
 

4-36 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

(11)  

 

≠ 

 

≠  

≠  

4.8.2  

 

 

 

 

 

 

 

 

 

   

 
  

 
 

 

  
  

  
   

Appendix 13-160



 
 
 

 
 
 

4-37 

 
   

   

   

   

   

   

   
 

 
 

 
   

   

   

   

   

   
 

 

 

4.9  

4.9.1  

 

≠ 

 

≠ 

Appendix 13-161



 
 
 

 
 
 

4-38 

 

≠ 

 

≠ 

 

 

4.10  

4.10.1 
 

 

 

 

 

 

4.10.2  

 
  

Appendix 13-162



 
 
 

 
 
 

4-39 

 
   

   

 
 

 

 
  

 
 

 

 
 

 

   

 
 

 

 

 

4.10.3  

 

 

4.11  

4.11.1  

 

4.11.2  

 

 

 

Appendix 13-163



 
 
 

 
 
 

4-40 

4.12 
 

4.12.1  

 

 

4.12.2  

 

4.13  

4.13.1 
 

 

4.13.2 
 

 

 

 

 

4.13.3 
 

 

Appendix 13-164



 
 
 

 
 
 

4-41 

4.13.4  

 

 
4.14  

4.14.1  

 

4.14.2  

 
 

 

 
      

1) 

 
     

 
     

      

 
 

Appendix 13-165



 
 
 

 
 
 

4-42 

 
 

 

4.14.3  

 

 
 

 
 

MAGNITUDE OF PAST FLOODS KELANI RIVER ( AT AMBATALE) IN WATER LEVELS 
Date Water Level in (m) Return Period Water Level  in m MSL

2/17/1986 4.37 2 4.29
10/27/1987 4.68 5 5.30

9/9/1988 4.27 10 5.96
6/7/1989 6.28 20 6.60

11/4/1990 4.35 50 7.43
6/1/1991 4.55 100 8.05

10/15/1992 4.98
10/9/1993 4.88
5/29/1994 4.19
10/9/1995 4.58
9/23/1996 4.68
9/17/1997 4.88
7/25/1998 4.45
4/21/1999 5.36
9/21/2000 4.575
10/22/2001 3.38

6/7/2002 3.66
7/11/2003 3.813
11/2/2004 4.423
11/22/2005 5.16
11/12/2006 4.68
10/23/2007 4.04
4/30/2008 5.483
5/21/2009 4.27
5/17/2010 4.728
1/1/2011 0.661
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No Scenario Place 

Flood Level (m) 

Remarks Without 
LRT 
MSL 

With 
LRT 

MSL (m) 

Backwater 
(Flood 

Lift) (m) 
1 Baseline-10 Year Diyawanna 

Lake 
2.1 2.1 Nil No significant 

backwater 2 Construction-10 
Year 

3 Baseline-10 Year Depot Area 4.62 ** ** ** 
4 Construction-10 

Year 
** 4.91 0.29 Backwater is 

considerable 
5 Construction-10 

Year with 3m wide 
peripheral canal 

** 4.8 0.18 Backwater 
reduces with 
the proposed 
canal 

6 Baseline-50 
Year/100 Year 

7.16/8.38 **  
0.09/0.06 

No backwater 
during the 
Operation 
Stage 

7 Operational-50 
Year/100 Year  

** 7.25/8.42 

10  
Baseline-100Year 
 

 
Parliament 

 
3.16 

 
3.16 

 
** 

There is no 
difference in 
WL due to 
introduction of 
LRT pillars 
 

 

11 
 

Construction-100 
Year 
 

** 3.16 
 

0.00 
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No Scenario Place 
Flood Recession Time 

Remarks without 
LRT (hrs) 

with LRT 
(Hrs) 

Delay 
(hrs) 

1 Baseline-10 
Year 

 
Diyawanna 
Lake 

 
As there is no backwater no change in recession time. 

2 Construction-
10 Year 

3 Baseline-10 
Year 

Depot Area 16  ** 14 Flood recession 
delay is significant 
with temporary 
filling 

4 Construction-
10 Year 

** More than 
30 

5 Construction-
10 Year with 
3m wide 
peripheral canal 

** 15 -1.0 Proposed canal 
reduces recession 
time. 

6 Baseline-50 
Year/100 Year  

19.5/20 ** 0/0  

7 Operational-50 
Year/100 Year  

 19.5/20 

8 Baseline-10 
Year 

Parliament  
Since there is no backwater for both construction and 
operational stages for Diyawanna Oya Lake there is no 
backwater near Parliament which is upstream. 
 

9 Construction-
10 Year 

10 Baseline-
100Year 

11 Construction-
100 Year 
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(5)  

 
 

 
Return Period Frequency Factor WL in m 

2 -0.151 4.29 
5 0.888 5.30 

10 1.575 5.96 
20 2.235 6.60 
50 3.089 7.43 

100 3.728 8.05 
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4.18.3  

 

 
 

Significance 1 2 3 4 5 6 7 8 9
1 1 2 3 4 5 6 7 8 9
2 2 4 6 8 10 12 14 16 18
3 3 6 9 12 15 18 21 24 27
4 4 8 12 16 20 24 28 32 36
5 5 10 15 20 25 30 35 40 45
6 6 12 18 24 30 36 42 48 54
7 7 14 21 28 35 42 49 56 63
8 8 16 24 32 40 48 56 64 72
9 9 18 27 36 45 54 63 72 81

Significance -1 -2 -3 -4 -5 -6 -7 -8 -9
1 -1 -2 -3 -4 -5 -6 -7 -8 -9
2 -2 -4 -6 -8 -10 -12 -14 -16 -18
3 -3 -6 -9 -12 -15 -18 -21 -24 -27
4 -4 -8 -12 -16 -20 -24 -28 -32 -36
5 -5 -10 -15 -20 -25 -30 -35 -40 -45
6 -6 -12 -18 -24 -30 -36 -42 -48 -54
7 -7 -14 -21 -28 -35 -42 -49 -56 -63
8 -8 -16 -24 -32 -40 -48 -56 -64 -72
9 -9 -18 -27 -36 -45 -54 -63 -72 -81

POSITIVE IMPACTS

NEGATIVE IMPACTS
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]

Magnitude [M]
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Structure demolition to clear trace 
bends
Excavation for foundations for LRT 
pillars
Utility diversion( Power lines, 
water supply, telecom cables)

Construction of light rail pillars

Traffic diversions( Human and 
vehicular)
Pilot Road construction with 
excavated material in low lying 
Tree removal and tree branch 
pruning
Installation of construction rigs in 
Diyawanna Oya
Underwater concreting for pillars 
in streams ands lakes

Construction of elevated stations

Girder /Superstructure 
construction
Construction of the elevated depot 
on the low lying area

Installation of rolling stocks

Installation of the wastewater 
treatment plant for the deport site
Removal of the pilot road and 
construction waste disposal

Landscaping

Power supply installations
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CHAPTER 5 Proposed Mitigation Measures 
 

5.1 Mitigation Measures for Noise and Vibration  

5.1.1 Mitigation measures due to Impacts on Noise  

Construction stage 

All construction equipment will be used in good service condition and low noise/vibration 
generating construction equipment will be used. Heavy noise/vibration generating construction 
work are not expected. There could be some noise during trench excavation for foundations and the 
placement of steel beams on columns etc. Such noise or vibration will be minimum and limited to 
the construction stage and such impacts are not continuous but sporadic. No noise generating night 
work will be allowed especially in the areas where there are residences (e.g. Ward Place etc.).  

Noise and vibration nuisance would be significant only during the construction stage where a piling 
operations and structure construction works would commence. Therefore, noise levels will be well 
monitored during the construction stage. If ambient levels are far higher than the stipulated level of 
75 dB (A) for daytime construction and 50 dB (A) for night time, mitigation measure given below 
will be implemented. The impact of noise and vibration nuisance could be minimized through the 
following measures; 

1) Fitting of exhaust baffles and maintaining construction vehicle and machinery in a high 
operable condition, 

2) Use the noise, low-vibration type machine and/or vehicles, 

3) The construction site is separated with corrugated sheets or other suitable material especially 
at locations near noise sensitive receptors, particularly at National Hospital and school zone. 

4) Scheduling of construction work that cause high noise and vibration must be within authorized 
construction embodiment times with the least inconvenience to the public, 

5) Avoid construction work on Poya days and days of other religious and/ or cultural importance, 

6) Avoid high noise construction activities during the night time. 

7) Establishing a complaint mechanism and implementing a procedure to effectively deal with 
any issue raised by the community. 

8) Inform surrounding community of the construction schedule and proposed activity in advance 

For the construction activity at Depot, following mitigation measures will be implemented. 

1) Conduct a test piling activity and check the noise level generated from the piling activity at 
Depot area.  

2) Consider changing the height of hammer drop or weight of hammer to be used, depending on 
the result of test piling 
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3) Install a noise reduction equipment with piling hammer 

Operational stage 

During the operation of LRT project, noise level from LRT will meet the noise level standard for 
railway both Peak noise level (LAmax) and Equivalent noise level (LAeq) of Japanese/Australian 
standards. However, noise level would be gradually increased up to the 13m height.  In addition, 
there would be a disturbance especially around noise sensitive areas as identified in Chapter 3.3.3, 
including hospitals such as General hospital and Ayurweda hospital, schools and education 
institutes. Therefore, following mitigation measure will be implemented.  

1) For section along noise sensitive areas, implementation of noise mitigation measures such as 
noise barriers or double pane windows shall be considered during detail design stage as well 
as operational stage.  

2) Carry out noise monitoring along LRT routes at the location conducted for noise measurement 
survey (total 7 locations). Additional monitoring point will be added based on comments raised 
from stakeholders along LRT route.  

3) Standard maintenance of trains, structure and tracks  

4) Regular reconditioning of train and its components, such as suspension system, brakes and 
wheels. 

5) Establishing a complaint mechanism and implementing a procedure to effectively deal with 
any issue raised by the community. 

5.1.2 Mitigation Measures for Vibration 

Construction stage 

Mitigation will include the following actions; 

1) Identification of type of building structure (Type 3 and Type 4). For Type 4 structure, the 
consultation with Department of Archaeology is required.  

2) Carry out a property condition survey (crack survey) of nearby structures and record the 
present condition of the structure, to accurately assess any damage to these structures during 
the construction stage.  

3) Vibration monitoring at selected area around the construction activities.  

4) Regularly communicate with surrounding communities to inform the construction schedule.  

5) Use of lower vibration generating device/machinery. 

6) Scheduling of construction work that cause high vibration must be within authorized 
construction embodiment times, 

7) Minimization of piling energy (e.g. reduced hammer drop distance) as necessary depending 
on receptor distance.  

8) Establishing a complaint mechanism and implementing a procedure to effectively deal with 
any issue raised by the community.  
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Operation stage 

Although no significant vibration impact is expected, following mitigation measure will be 
implemented.  

1) Design of rail tracks must incorporate measures to reduce level of vibration, such as use of long 
rail, sleeper with the anti-vibration mat. 

2) Vibration monitoring at selected area along the LRT route.  
3) Standard maintenance of trains, structure and tracks  
4) Regular reconditioning of train and its components, such as suspension system, brakes and 

wheels. 
5) Establishing a complaint mechanism and implementing a procedure to effectively deal with 

any issue raised by the community. 

5.2 Mitigation Measures for Traffic Impacts 

5.2.1 Road Link Capacity Reduction during Construction Stage 

A comprehensive traffic study will be carried out during the detailed design stage to assess the 
different scenarios of stage-wise construction, traffic diversion options for each construction phase 
and its impact on the network traffic flow. This study will be accompanied by a traffic engineering 
model within the study area to assess possible changes that will be made in the future. A separate 
intersection wise analysis will be conducted at the key intersections affected by the study. Any 
changes made to the traffic management schemes in the area, such as bus lane implementation, 
traffic signal installation etc. will be incorporated in the model. 

A stakeholder committee with the participation of project consultants, Colombo Municipal Council 
and the other relevant local government bodies, Road Development Authority and Traffic Police, 
will be appointed to give guidance on the developed traffic management plan as well as to 
continuously monitor its implementation during construction stage. The traffic management plan 
will be made available to the public and adequate time will be provided to allow familiarization of 
the new routes. 

Based on the above, a traffic management scheme for each stage of construction and mechanism 
for monitoring will be set up to monitor the traffic flow characteristics during the construction stage. 

1) Preparation of traffic management plan for each construction stage such as diversion, lane 
control, safety measures. The traffic management plan will also take into consideration 
mobility and safety of vulnerable groups (e.g. school children, elderly).  

2) Carry out traffic simulation for above traffic management plan  

3) Road Intersection wise traffic analysis for the key road intersections affected by the study (See 
Section 1.4 of the Traffic Impact Assessment Report in Annex C for the affected intersections)  

4) A stakeholder committee with the participation of project consultants, Colombo Municipal 
Council and the other relevant local government bodies, Road Development Authority and 
Traffic Police, will be appointed to give guidance on the developed traffic management plan 
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5) Monitoring of traffic flow during construction stage 

In addition to the mitigation measures described in above for traffic impact, following mitigation 
measures will be implemented to minimize the impact on existing road users, including pedestrian 
and bus user.  

1) Ensuring the safety during the construction period using standard safety measures.   

2) Adherence to the work zone management guidelines formulated by RDA. 

3) Provide minimum 3m lane width for bus routes 

4) Maintain walkable paths for pedestrian movement especially where high density pedestrian 
traffic flows exist (e.g. Malabe, Rajagiriya Road, Olcott Mawatha, Justice Akbar Mawatha and 
Malay Street, access roads in depot area) 

5) Retain access roads in depot area (slightly diverted) and ensure that design and construction of 
depot civil structures will not hamper movement of people and vehicles in the area. 

 

5.2.2 Road Link Capacity Reduction During Operation Stage 

During the detailed design of the LRT structure, coordinate closely with RDA in determining how 
to integrate the LRT structure and future road development (e.g. number of lanes, road width). 

5.2.3 Mitigation Measures for Improvement of Traffic Condition in off LRT Routes during 
Operational Stage 

This is a positive impact for which no mitigation measures are necessary. 

5.3 Mitigation Measures for Landscape Impacts 

5.3.1 Mitigation Measures for Landscape and Aesthetic Degradation  

The LRT road trace falls largely on built up areas. The road trace is very diverse in both its natural 
and built environment, thus its impacts vary from section to section. Further, other than the most 
critical areas, the impacts on the other areas can be mitigated through good design intervention. 
Such design intervention will be comprehensive to treat the whole LRT trace as an integral part of 
the urban corridor, as to make it an interesting element of the trace. 

1) The major sensitive areas will be thoroughly studied in terms of landscape impact during 
detailed design stage through the consultation with concerned agencies. After detailed 
assessment of landscape impact, if it is found that alternative route is suitable, it will be a 
subject for supplementary EIA.  

2) Micro level detailing, structures, colors, lighting, planting, trains designs and colors, stations, 
interactions will be part of the overall design depending on each section. 

3) In order to realize the overall objectives, in the design team in addition to the design and 
structural engineers it will include; Tow Planners, Urban Designers, Architects, Landscape 
Architects, and Lighting Experts.  
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5.4 Mitigation measures due to impacts on Health and safety  
  

5.4.1 Mitigation measure for community health and safety during construction stage 

Mitigation measures are required to protect people and work force from accidents in the work sites. 
The construction activities will be performed on existing roads and on elevated structures. The 
project will take optimum measures to assure the protection of people living, working and moving 
in the project areas.  

In order to mitigate the impact on health and safety risk of surrounding communities, following 
mitigation measures will be considered.  

1) The project site should be fully fenced and access points should not 
be available for the public.  

2) Temporary sanitary facilities should be provided at all construction 
sites, especially for the Depot site.  

3) Environmental pollution control measures, including watering 
standard maintenance of machinery will be implemented.  

4) Arrange construction activities and schedule to minimize the impact on surrounding 
communities (e.g. prohibit high noise generating activity on night time) 

 

5.4.2 Occupational Health and safety during Construction stage 

Adoption of standard worker safety methods such as provision of helmets, earplugs, dust masks, 
warning signs, safety display posters and safety gear. Suitable advice will be obtained from the 
District Factory Inspection Engineer Department of Labour and action will be taken to conform to 
his requirements.  

 
 

 
 

 

These safety arrangements will be examined periodically by the officers of PMU. Adhering to safety 
measures will be made compulsory and needs for such safety precautions will be specified in the 
EMP and in the contract documents. Contractors shall submit an Occupational Health and Safety 
Management Plan in accordance with the guidelines set by the Labour Department, prior to 
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commencement of work.  

Workers Health will be impacted from dust and noise. However, dust stir is minimum as there will 
be only very little excavation work which will only be needed for foundation trenches. Workers will 
be instructed to wear dust masks as a mitigation measure. Dust stir will also be minimized using 
dust curtains, water sprinkling etc. No serious health impacts are expected from the construction 
work as there will not be any works with hazardous chemicals (except for paints) and obnoxious 
gases.  

Power transmission lines are the objects causing most harmful accidents with lethal impacts on 
drivers and machine operators unless they work with proper precautionary measures. Hence 
awareness programs for the machine operators will be held to educate them with this aspect. 
Engineers from Ceylon Electricity Board have been seconded to the PMU and they will provide 
necessary advice to the Contractor. Power lines will have to be temporarily switched of for critical 
construction work with adequate notice to the affected public.  

 

5.4.3 Mitigation Measures for Occupational health and safety during Operational stage 

There may be risk of accidents due to improper work practice, which would be a threat to health 
and safety of workers at the station, Depot and LRT structure. Health and Safety Management Plan 
for operational stage will be developed and implemented by the O&M Company which will be 
created for the operation of the LRT. All workers undertaking maintenance work will be provided 
with appropriate personal protective equipment (PPE). Security guards will be deployed in Depot 
and all stations. Emergency Response Plan will be established by the Project Proponent.  

5.5  Mitigation Measures for Socio-economic Impacts  

5.5.1 Mitigation measures due to Disruption to Livelihood and economic activities during 
Construction Stage 

 

The proposed LRT project has significant impact on livelihood and economic activities of 
commercial property owners, residential property owners and paddy land owners. Special attention 
will be paid to these affected people to mitigate the impacts on them.  

Compensation will be paid to the affected parties according to the stipulations of the Land 
Acquisition Act (LAA) and Land Acquisition and Resettlement Committee (LARC). Payments for 
loss of business (temporary or permanent), loss of livelihood, loss of wages employment will be 
provided to affected parties, as compensation. Further, there are stipulations in the LARC on an ex 
gratia payment for paddy lands to be acquired. 

The livelihood of the persons occupying in business premises and residences will be temporarily 
disturbed by the construction of the LRT and following mitigation measures in summary will be 
implemented. 

1) Provision of compensation to the Project Affected Parties (PAPs) using the compensation 
package decided for LRT Project based on LARC stipulations on assessing the financial and 
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other losses of PAPs.  

2) Provision of alternative access to their premises as far as possible outside the construction sites 
to carry out their usual business activities and other domestic or related employment activities.  

3) Develop a Livelihood Restoration Plan 

4) Continual liaising with the Project Affected Parties (PAPs) will be undertaken to decide on the 
site-specific mitigation measures.   

5) Consultation with people whose livelihood depend on modes of transportation that may be 
affected by the Project (e.g. 3-wheelers and bus operators). They will be included in the 
development of the traffic management plan.   

 

5.5.2 Impact on livelihood during Operational stage 

Positive impact is expected since the LRT project would boost regional economic activities along 
the route and presence of stations will attract future commercial development. No mitigation 
measure is required.  

For PAPs whose livelihood had been affected during construction stage, monitoring of the 
implementation of the Livelihood Restoration Plan will be conducted. The Cabinet Memorandum 
on the application of LARC to the LRT project is given in Annex I.  

For bus operators and 3-wheel drivers whose livelihood may be affected by the operation of the 
LRT (a potential competitor in terms servicing passengers/commuters), continued consultation 
together with relevant agencies will be conducted to seek optimum solutions. In addition, 
developing terminals for 3-wheelers close to the trains stations will be proposed. 

5.5.3 Travel Time Saving during Operation 

This is a positive impact for which no mitigation measures are necessary. 

5.5.4 Employment Generation  

This impact is a positive impact for both stages and no mitigation measures are necessary. 

5.6 Mitigation Measures for Impacts on the Biological Environment 

5.6.1 Mitigation Measures for the Disturbance on Protected Areas 

The proposed project will have no direct impact on the two protected areas, Sri Jawardenapura-
Kotte Bird Sanctuary and Thalangama EPA found in the project area as they were avoided by the 
design. However, there may be possibilities of indirect impacts. Thus, in order to identify any 
potential indirect impact, monitoring of bird species, which could be an indicator species of these 
areas, will be conducted.  
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5.6.2 Mitigation Measures for impacts on flora and fauna (aquatic/ terrestrial habitats). 

No significant impacts are anticipated with respect to aquatic and terrestrial habitats except at the 
LRT depot site where a low land (agricultural land) with an extent of about 15 ha will be affected. 
However, since the depot will be established as an elevated platform the low land will not be filled 
except temporary filling that may take place during construction stage in order to gain access for 
construction work. However, after the construction work is completed, all the fill material will be 
removed, and the low land will be restored to its original physical condition.  
 
As mitigation measure, restoration program will be planned which will be a creation of wetland and 
green buffer at open area and surrounding of depot Restoration program will be developed during 
the detailed design stage and the budget of 20,000,000Rs will be secured for the restoration program.  
Also, off set of losing 89 trees along Denzil Kobbekaduwua Mawatha will be part of restoration 
program.  
 
The restoration plan will include following concepts; 

 Offset trees of 10 times of that is cut down by the project 
 Enhancement of biodiversity through creation of various type of habitat such as wetland, 

forest zone and open area.  
 Use the native species which will enhance the value of ecosystem in the area 
 Creation of green buffer zone around the Depot by selection of tree species which grows 

high to mitigate the landscape impact 

5.6.3 Mitigation Measures for Wetland Degradation 

During the operational stage some sections will be subjected to increased shade due to the overhead 
structures. However, there still will be light penetration in to the wetland. This aspect will be taken 
into consideration when selecting plant species for restoration of the wetland during the post 
construction period.    

Other than this, special mitigation measures are not required in the other sections of the LRT trace 
with respect to habitats and species. However, removal or pruning of trees will be kept to a minimum 
level during construction.  

Wetland degradation in the form of water quality degradation will be mitigated by the introduction 
 

5.7 Mitigation Measures for utilities such as Water, Electricity and 
Communication 

5.7.1 Disruption to Underground Utilities 

Utility details such as wastewater sewer lines, have already been obtained from the relevant line 
agencies. Hence there is a rough idea about the utility relocation. However, the detailed information 
about these utilities (exact location and depth) has not been recorded well.  
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Therefore, working group for utility relocations will be appointed to address utilities relocation in 
advance of construction stage. During the construction, the Contractor will be directed by the 
Engineer to identify the utilities in more detail with the help of the area officers (e.g. Technical 
Officers) of the relevant line agencies. Immediate action will be taken during construction to 
provide the usual utility services such as electricity, water supply and telecommunication 
uninterrupted as much as possible.  

Disturbance to water lines is a very common impact and such impact will be mitigated by the 
provision of water supply bypass lines to maintain an uninterrupted water supply. Suitable liaising 
arrangement with the line agencies such as, NWS&DB and SLT will be maintained with the support 
of the area offices and the PMU. Some agencies such as NWS&DB and CMC have provided the 
existing utility plan. Some of the available and presentable utility plans are given in Annex G.   

The project requires temporary adjustments in the infrastructure facilities to proceed with its 
construction work as scheduled. The transmission lines, telecommunication and water supply lines 
may be temporarily closed and shifted as a result. Such activities would be carried out with the 
following mitigation measures. 

1) Any change in the infrastructure facilities will be done with the co-ordination of the authorities 
responsible for the installation and maintenance of utilities. 

2) Adoption of schedules for the shifting and temporary termination of infrastructure service 
supply and making the public aware of them in advance to prevent ad hoc activities and the 
resulting negative impact on people and the work force. 

3) Making all the payments timely, as agreed upon at the beginning of the project to enhance the 
efficiency of shifting of infrastructure facilities. The delay of payment tends to prolong the 
period of restoring the disturbed infrastructure facilities and such disturbances will affect the 
day to day activities of the people. The Project Proponent being alive to such issues will avoid 
the delay of the completion of the shifting of infrastructure facilities. 

4) The Project Proponent will assist the service provider to complete the shifting of such facilities 
and it will not allow any informal or unauthorized shifting of any infrastructure facility, which 
would be harmful to the work force and the people in the area. 

5) Although utility plans are available there could be unexpected situations when the ground is 
opened. Such situations will be anticipated, and necessary advices will be obtained from other 
ongoing projects (e.g. Colombo sewerage project). 

5.7.2 Disruption to Overhead Utilities 

The common overheads utilities are telephone lines and electricity lines. The Project Proponent 
will liaise with CEB and SLT to make the necessary changes to utilities as outlined under 
Underground Utilities.   
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5.8 Mitigation Measures for Land Acquisition Impacts 

5.8.1 Mitigation measures due to impacts on land acquisition and resettlement of people and / or 
relocation of structures/buildings etc. (if any) 

The proposed LRT trace was planned to traverse along existing roads to minimize land acquisition. 
Further, the design alternatives also have been considered to avoid residential and commercial 
places. These are mitigation-by-design actions. However, the project would still need to acquire 
land, residential and commercial structures to a limited extent.  

A Resettlement Action Plan (RAP) is ongoing to identify these affected places exactly and to carry 
out consultation with owners of these affected properties to decide on the compensation that will be 
provided. The RAP will provide guidance to relocate affected people with compensation and 
required support and assistance to reestablish the affected income and livelihood.  

The Project Proponent has already taken cabinet approval for Land Acquisition and Resettlement 
Committee (LARC) system to be used to pay compensation for the affected parties. The relevant 
Gazette is attached in Annex I. The LAA system was abolished after introducing 2008 regulations 
for payment of compensation. However, the Ministry of Land reintroduced the LARC system to 18 
projects through gazette notification no. 1837/47 dated 22nd of November 2013. LARC is used to 
compliment undervalued properties through a consultative process with the participation of affected 
persons at community level and at national level, if the concerned affected person is not satisfied 
with the decision at community level LARC, the person can appeal for Super LARC.  

5.8.2 Mitigating impacts to Government Institutions and properties 

The Project proponent will discuss with relevant government organizations and will provide 
necessary assistance to relocate the affected parties. The Project Proponent has already started 
discussions with relevant ministries in this regard. 

5.8.3 Socio Economic Benefits During Operation 

This is a positive impact for which mitigation measures are not necessary. 

5.9 Mitigation Measures for Neighboring Land Users Related Impacts  
 

5.9.1 Mitigation Measures for impact on neighboring land uses 

No significant impact is expected since LRT route goes at the center of the existing road, while 
providing roadside buildings with adequate space for light and ventilation. Therefore, no mitigation 
measure is required.   
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5.10 Mitigation Measures for Impacts due to Solid Waste 

5.10.1 Mitigation measure for erosion of excavated materials, spoil and other waste construction 
materials etc. 

Following objects which consist of construction material will be subject to erosion; 

1) Temporary non-compacted soil mounds formed from excavated earth of foundation trenches ready 
to be transported for pilot road construction in flood plains as it is prudent to use such material for 
the pilot roads on the flood plains which have a limited length. 

2) Sand stockpiles used for concrete in the batching plant site 

To mitigate the erosion impacts following mitigation measures will be adopted. 

1) Loose earth will not be kept by the road side even within the construction site for a long time 
without transportation to the pilot road. If such soil is kept temporarily such soil mounds will 
be covered by a polythene sheet and weights will be placed on sides to avoid the cover getting 
off soil mound. 

2) Sand stockpiles will be haunched and compacted slightly to avoid ready erosion from rain. 

3) Temporary drainage provisions will be provided around the sand stockpiles.  

As only excavations are limited to 6mx6m trenches for column foundations not much spoil will be 
generated. Such spoil after checking the suitability will be used for the pilot road construction on 
the flood plain.  

Temporary storage areas will be identified prior to construction. Sensitive areas such the protected 
areas (e.g. Thalangama EPA, Sri Jawardenapura Bird Sanctuary, wetlands) will be avoided. Wastes 
will be segregated and disposed accordingly.  

Building rubble, excavated soil, and construction wastes will be used for necessary pilot roads and 
temporary filling. Once construction is over, these will be disposed at the Waste Management Park 
development area at Kerawalapitiya, located approximately 15km north from the LRT route. The 
consent letter on the disposal of construction waste at the above disposal site is obtained from 
SLLRDC (See Annex B). 

Recyclable materials (e.g. paper, glass) will be handed to registered recyclers. Non-hazardous waste 
(Non-Scheduled Waste) will be disposed to in accordance with relevant local regulations (e.g. 
disposal to designated disposal sites through the Local Authority). Wastes will be collected and 
disposed regularly to prevent accumulation, which may cause pollution and safety risks. 

Scheduled wastes (e.g. oil) will be collected and carefully stored. Treatment and disposal of these 
wastes will be contracted out to a registered industrial waste company. 

Any metal solid waste generated from construction activities will be handed over for recycling. Any 
other waste such as chemicals residues or any other Scheduled Waste will be handed over to the 
Lafrage Hocim Geocycle process for burning in the cement manufacturing plant Puttlam. 
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5.10.2 Mitigation measure for waste generated from Depot during the Operation Stage  

During operational stage, lubricant oil, sludge, brake shoe, metal scraps and rubber tube will be 
generated as waste from the Depot. Metal scraps can be recycled. If available, these will be handed 
to a registered recycling company. On the other hand, hazardous wastes (e.g. lubricant oil, sludge) 
and other industrial wastes (e.g. rubber tube, brake shoe) will be collected and stored at designated 
area. Treatment and disposal of these wastes will be contracted out to a registered industrial waste 
company. With implementation of proper waste management practice, the likelihood of an accident 
such as spillage and leakage of wastes streams will be minimal. Currently, Ecocycle (waste 
management company) is identified as candidate company in charge of the disposal of these wastes. 
(See Annex B).  

 

5.10.3 Mitigation measure for waste generated from Stations during the Operation Stage 

Domestic solid waste will be generated from the stations and from the depot during the operational 
stage. Such solid waste will be separated to bins for bio degradable and non-degradable waste and 
such waste will be handed over to Colombo Municipal Council and relevant Pradesheeya Sabhas 
for disposal.  

Any wastes generated will be collected according to the type of waste by registered waste contractor 
and treated through a registered waste 
Cement Factory. Recyclable waste will be handed over for recycling. 

5.11 Mitigation Measures for Impacts on Surface and Groundwater Quality  

5.11.1 Mitigation Measures for Surface Water Quality Degradation during Construction 

There are possibilities of surface water quality degradation during the construction of piers for 
Diyawanna Lake crossing and the depot. Water turbidity and alkalinity could increase. This impact 
is temporary and limited to the construction stage. As Diyawanna Lake is a large waterbody the 
increase of alkalinity will not be significantly felt. Water quality in Diyawanna Lake near the 
construction site will be monitored to detect abnormal water quality changes.  

5.11.2 Groundwater Quality Degradation during Construction 

The potential impact on groundwater is very limited because alkaline substances will not dissolve 
in the water. Once built, the foundation structures will have negligible impact on groundwater 
quality. Hence no special mitigation measures are necessary. However, the groundwater monitoring 
will be conducted near the Depot area to confirm the potential contamination.  
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5.12 Mitigation measures due to impacts on culturally and Historically 
Important aspects during Construction 

5.12.1 Mitigation measure for Bo trees and shrines 

There are total 14 Bo trees (with and without shrine) along the LRT route. Careful consideration 
has been taken to avoid and minimize the impact on Bo trees since the initial stage of feasibility 
study. The route will be further adjusted to minimize the impact on Bo trees during detailed design 
stage.  

In case trimming or cutting down of branches is required, religious rituals and communication with 
relevant stakeholders (Monks and devotees) will be carried out before the commencement of 
construction activities. 

Access to religious and culturally important sites may be impaired temporarily. Therefore, a traffic 
management plan will be developed considering alternative access roads to religious and culturally 
important sites. 

 

5.12.2 Mitigation measure for Archeological buildings 

Based on the preliminary archaeological survey conducted by the Department of Archeology, there 
are two buildings along the trace that are potentially significant, but these are not designated as 
archeologically important. However, there are listed archeologically important buildings close to 
Lipton Circle (eg: Hospital Building).  

The LRT route was designed to avoid the direct impact on these buildings. Also, archeological 
effect evaluation application  was submitted to the Department of Archeology and further study 
may be conducted as per the guidance from the Department. Refer to Annex B for the submitted 
application form. 

 

5.13 Mitigation Measures for Wastewater Impacts 

5.13.1 Disposal of waste/waste water generated from workers camp (depot area) and Construction 
Site during Construction Stage 

Since no workers camp is needed for the construction activity, there will be no domestic waste or 
sewage generated during this period. However, limited number of construction workers may live 
on the Depot site, therefore, adequate facilities will be provided, such as sanitary latrines. 

In addition, at construction sites, cylindrical septic tank or temporary toiletError! Reference 
source not found. Will be installed. Septage will be collected by authorized sewage waste 
management company.  
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Figure 5.1 Example of Cylindrical Septic Tank (Left) and Temporary Toilet (Right) 

5.13.2 Mitigation Measures for Spillage, Leak and Accidental Discharge of Fossil Oil Generated 
from Construction and operation stages  

Construction Stage 

The risk of spillage, leak and accidental discharge of fuels from construction equipment can be 
reduced and manage with proper spill prevention measures.  Following mitigation measures will 
be implemented during construction stage.  

1) Good use and maintenance of construction machines and heavy vehicles  

2) Install oil and grease traps in the drainage system  

3) Establish and implement emergency and contingency plan in case of spills 

Operational Stage  

LRT is an electrically operated transport mode and fossil fuel will not be used for train operation. 
However, fuel oil or lubricant oil will be stored and handled at Depot area. In order to prevent 
leakages/spillage, the following mitigation measures will be conducted:  

1) Secondary containers will be placed in storage areas 

2) Spill kits will be provided  

3) Areas which have risks to spill/leakage will be provided with a drainage that is directed to the 
oil separator (particularly for the depot area) 

 

5.13.3 Mitigation Measures for Disposal of Wastewater Generated from Depot (Terminal Buildings, 
Rolling Stocks, Maintenance, Washing, serving etc.) during the Operation  

Wastewater from Depot 

Wastewater from maintenance yard 

Wastewater generated from maintenance yard for LRT system will be treated in series of wastewater 
treatment system to treat the wastewater to meet required standard It is expected that type of 
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wastewater treatment system to be installed includes Holding tank, Oil Separator, Dissolved air 
floatation, dehydrator and filtration as shown in Figure 5.2. Treated wastewater will be discharged 
to the public sewage system. 

Wastewater from administration building 

In addition, wastewater will be generated from administration building, such as from toilet and 
kitchen. These wastewaters will be treated through Oil Separator as minimum treatment process, 
then discharged to the public sewage system as shown in Figure 5.2. 

 
Figure 5.2 Proposed Wastewater Treatment System for Depot 

It is intended that the treated wastewater from maintenance yard will be reused in administrative 
building as well as maintenance yard as reasonable as possible. The necessity of implementation of 
activated carbon absorption will be considered during the detailed design stage once the 
characteristic of wastewater quality as well as requirement of water quality for maintenance yard is 
confirmed.  

It is noted that no public sewage system is currently developed around the proposed Depot location. 
However, there is a plan of the sewage system development around Si Jayawardanapura Kotte area. 
The study of this project has been conducted by National Water Supply and Drainage Board, 
supported by JICA. Under the current proposal, the public sewage system is planned to be extended 
up to the area of Koswatta Junction, which is approximately 3km from the proposed Depot area. 
The wastewater pipeline from the Depot will be connected to the proposed public sewage system. 
(See Annex B). The wastewater can be transported through the pipeline (diameter could be around 
20cm) which would be hooked along the elevated structure and connected to their proposed 
treatment plant, located in Battaramulla. The consent letter from NWS&DB regarding to the 
acceptance of the wastewater generated from the LRT project has been obtained and attached in 
Annex B. 
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In case that the implementation of the proposed public sewage system is delayed, the following 
temporary mitigation measures will be implemented until the proposed sewage system is 
implemented.  

1. Wastewater generated from the maintenance yard.  

Mediwela canal is running west of proposed depot adjacent to the road, which connects Thalangama 
Tank and Kelani River. Total length of the canal is approximately 7km and proposed discharge point 
is located about half point. Main source of the water in the canal is Thalangama tanks. In case 
wastewater is discharged to Madiwela canal, the wastewater will be treated to the meet CEA 
standard (SCHEDULE 1, LIST1, General standards and criteria for the discharge of industrial 
effluents into inland surface waters).   

2. Wastewater generated from the administrative building.  

The wastewater from administrative building will be collected in Septic Tank, then the sewage will 
be collected by gully sucker by licensed contractor or local authority for final disposal.  

 

5.13.4 Mitigation Measures for Disposal of Wastewater Generated from Stations during the 
Operational Stage 

The wastewater generated from the station is sewage from the toilet facility. Sewage will be sent to 
public sewage system. The stations located within CMC area (6 stations) will be connected to the 
existing public sewage network system. For remaining stations, the sewage pipeline will be 
connected to the proposed public sewage system as described in above. 

In case that the implementation of the proposed public sewage system is delayed, the sewage will 
be collected in Septic Tank which will be installed within the elevated station structure or 
underground under the station structure, then collected by gully sucker by licensed contractor or 
local authority for final disposal.  
 

5.14 Mitigation Measures for Impacts on Water Courses 

5.14.1 Mitigation Measures for Backwater at Lake Crossings during Construction and Operation 

Construction Stage  
 

1) Using a two-dimensional flood model with a possible tentative blocking arrangement for 
construction rigs within the Diyawanna Lake possible backwater from 100 year will be 
controlled to an insignificant level.  The entire cross section of the lake across the LRT trace 
will not be blocked substantially for construction work. Blocking of the lake cross section will 
be done part by part. 

2) Construction of the foundation of LRT structure within the lake will be strictly limited to dry 
season and critical monsoon periods such as April- June and September to November will be 
avoided using the rain forecasts from the Department of Meteorology and other international 
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weather information sources. 

3) Temporary blocking of the lake section will be carried out according to the instructions of 
SLLRDC and the model will be re-run depending on the site-specific construction 
arrangements.   

4) In case of a flood a suitable pumping arrangement will be made to speed up the flow through 
the blocked sections to minimize backwater and such pumps will be kept in reserve at the 
construction site.  

5) If in the opinion of the Engineer that flooding is aggravated because of temporary construction 
blocks such blocks will be temporarily removed until the flood subsides.  

 

Operational Stage 

The model studies show that the backwater impact because of LRT piers is not significant and no 
mitigation measures are needed as the mitigation by design has been effected. 

5.14.2 Mitigation for Pocket Flooding Locations  

The contractor will be cautioned about the pocket flooding places. Drainage paths over the road 
will be kept undisturbed as far as possible. During construction if necessary temporary drainage 
paths will be created from the construction sites to the nearest drain. Construction equipment will 
be removed from site if inundation occurs.  

5.14.3 Mitigation Measure for Backwater on Flood Plains 

Mitigation Measures for Flood Aggravation in Depot Area  

It was inferred that the flood impact will be around 6cm because of the temporary filling for the 
depot and the low-lying area from Chandrika Kumarathunga Mawatha to depot. The flood level rise 
for a construction stage flood of 10-year return period will be 12 cm. To mitigate the flood impact 
the following mitigation measures will be adopted. 

Depot Area 

1) Provide a 3m wide canal right round the fill area to reduce the net water level rise to 5cm and 
this result was confirmed through model studies conducted by SLLRDC. 

2) The entire area demarcated for the depot will not be filled at once even temporarily. Filling and 
construction will be in parts. Once the construction of a part of the depot is over the temporary 
filling will be removed and temporary filling in another sub area could be started. 

3) Height of fill will be controlled and water overtopping over the fill will be allowed.  

4) It is also proposed to improve the existing drainage canals in the low-lying paddy by desilting 
them. The desilting of the drainage canals will be undertaken under the supervision of SLLRDC 
and Provincial Irrigation Department, Western Province.  

5) Direct drainage connection will be established between these canals and main canal. 

6) Culverts connecting paddy area and Madiwela canal are closed by gates and these gates are not 

Appendix 13-196



EIA Report: Colombo Light Rail Transit (LRT) Project 
April 2018  

 

 
 
 

5-18 

functional. During a flood, these culvert gates will be opened.  

7) Existing drainages will not be blocked by temporary fillings. 

8) The overall model will be refined adding the sub streams of the sub catchment on which the 
proposed depot will be constructed. Lower part (part occupied by the proposed depot) of this 
sub catchment will be modelled as a hydro dynamic model to represent the existing drainages 
and internal road culverts. 

9) Filling will be breached at strategic locations in case of a flood if there is a backwater build up.  

Pilot Road in the Low-Lying Areas Adjacent to Chandrika Bandaranayaka 
Kumaranathunga Mawatha  

1) Height and width of the pilot road will be minimized to a height of 0.6m to allow floods of 
higher (greater than 10 years) return periods to overtop the pilot road. 

2) Temporary culverts will be provided to all drainage paths and at places of the flood plain (where 
flow balancing is required) crossing the pilot road. 

3) Filling will be breached at strategic locations in case of a flood if there is a backwater build up.  

4) Pilot road will be again tested using the flood model of SLLRDC to represent site specific 
conditions accurately with openings. 

Bridge crossing 

In case of heavy floods, if necessary if there are coffer dam, they will be breached. Approval from 
SLLRDC will be obtained for the coffer dam 

5.15 Mitigation Measures for Impacts on Air Quality  

5.15.1 Air Quality Degradation During Construction Stage  

Usually air quality could be impacted by dust as well as vehicular emissions. Several mitigation 
measures will require to be adopted during the construction phase to reduce dust generation. This 
includes the water spraying of surfaces which are prone to dust emission. It is also important to 
ensure that vehicles transporting construction material such as sand, metal and cement are covered 
adequately to reduce dust generation. The dust levels will be monitored periodically to ensure that 
the levels are not too high. To prevent adverse impacts on air quality from heavy vehicles these 
vehicles will be maintained in optimum condition always.    
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Dust-Wetting and water spraying of exposed surfaces to control dust. Soil compaction and timely 
debris removal. Cover exposed earth with gunny bags, black polythene etc. Covering of material 
transport vehicles. Limiting speed of construction vehicles to 10km/h. erect speed limiting sign 
boards. Careful stockpiling of cement and even spoil away 
from sensitive receptors (temples, schools etc.) and wind 
vulnerable areas. Road usage for material transport to be 
meticulous and will be free from spills from vehicles or 
tires. Assembling, dismantling of machines or other 
construction components will be carried out with minimum 
dust emission. Siting of crushing plans away from schools, 
temples etc. - upwind 500m and downwind 100m. Dust 
generation from crusher plants will be controlled by 
covering using wetted fabrics. Wetting the materials (e.g. aggregate) earmarked to be loaded, to 
avoid dust stir. 
 

Emissions  Keep all vehicles and equipment in good service (with emission certificates). Siting 
cement mixing places and batching plants away from sensitive 
receptors and avoid operations during windy conditions. Provide 
quarry, batching plant and construction workers with dust masks and 
safety goggles. Wetting of quarry site before blasting without causing 
misfires.  

Dust and emissions will be prevented, suppressed and contain 
exposure of workers, public or sensitive receptors. Prepare of a 
schedule for dust/emission generation activities and inform public in 
the environs regarding such activities.  
 

Dust barriers will be installed near sensitive receptors or residential 
areas if the need arise. Site wetting will be continually carried out and dust monitoring will be an 

 

 

5.15.2 Air Quality Improvement during Operational Stage  

LRT will be electrically driven, and it is an emission free operation and the impact on emissions has 
already mitigated by the design itself. No further mitigation measures are warranted.  

 

5.16 Mitigation Measures for Urbanization Impacts 

5.16.1 Mitigation measures for impacts of increased urbanization  

The LRT project will provide a positive impact, on resolving the issues which Colombo Urban Area 
has been undergoing, including spread of urban population, lack of high-quality public transport 
system and losing competitiveness in the region. No mitigation measure is required.  

Site Wetting 

Dust Mask 
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For the conversion of green areas and paddy fields to expansion of train station facilities and 
residential/commercial buildings, PMU will coordinate with relevant agencies regarding possible 
alternatives.  

5.17 Mitigation Measures for Contingency Impacts 

5.17.1 Mitigation Measures for Unexpected Events such as accidents, fire, natural hazards  

Mitigation Measures Implemented 

In order to address risks of unexpected events such as accidents and natural hazards, the following 
mitigation measures will be implemented.  

1) Compliance with applicable performance specification, design standards and codes, health and 
safety regulations 

2) Provision of firefighting system (firewater retention pond, fire hydrants, fire extinguishers) 
will be implemented as per applicable industrial standard 

3) Development of an emergency response plan for both construction and operation phases.  

Emergency Response Plan Policy 

An emergency is an unplanned event when a project operation loses control, or could lose control, 
of a situation that may result in risks to human health, property, or the environment, either within 
the facility or in the local community. Emergencies do not normally include safe work practices for 
frequent upsets or events that are covered by occupational health and safety. 

During the detailed design stage, PMU and EPC contractor will develop an emergency response 
plan for construction stage. During operational stage, O&M company will also prepare a specific 
emergency response plan for operational stage. The emergency response plan will be developed to 
address, as a minimum, the following categories: 

≠ Fire due to extreme hot weather, equipment failure and accident 

≠ Impact due to flooding 

≠ Failure of rail component and structure/train accident 

 

Emergency response plan will include following elements; 

≠ Administration (policy, purpose, distribution, definitions, etc.) 

≠ Organization of emergency areas (command centers, medical stations, etc.) 

≠ Roles and responsibilities 

≠ Communication and reporting systems 

≠ Emergency response procedures 

≠ Emergency resources 
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≠ Training and updating 

≠ Checklists (role and action list and equipment checklist) 

≠ Business Continuity and Contingency 

Emergency Response Procedures 

Emergency response procedure for each potential hazard will be prepared. A simplified set of 
emergency procedures for each potential hazard is presented below. There is a need to develop in 
situ specific response strategies once project details and corresponding hazards and risks have been 
identified.  

 

1) Fire 

≠ The Emergency Response Coordinator must be notified. 

≠ Personnel in the immediate vicinity of the fire, including the designated Evacuation 
personnel must be immediately notified. 

≠ All persons located in the area where fire is located must be evacuated. Evacuation must 
be carried out as per the Evacuation Procedure. 

≠ All doors and windows of buildings and vehicles that are in the immediate vicinity of 
the fire must be closed. 

≠ The fire must be contained with the correct extinguisher only by trained staff. 

≠ Those requiring assistance must be assisted and first aid must be rendered only by 
trained staff. 

≠ Those confined to an area where there is smoke, must move under the level of the smoke 
and cover their nose/mouth. 

 

2) Flood 

≠ Identify flood hazards of project components located in low-lying areas.  

≠ The weather forecast in flood-prone areas must be constantly monitored, especially 
during the rainy season. 

≠ All key equipment must be raised above (or away) expected flood levels. 

≠ Construction of bund and water channels to divert flood water to safe areas. 

3) Failure of rail component and structure/train accident 

≠ Operational control center shall play important role in initial stage of emergency 
response. Following shall be included in the plan. 

 The general roles and responsibilities of key personnel during emergencies  

 The roles and responsibilities of the control centre in the incident notification, 
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evaluation and documentation processes  

 The location of emergency plans and procedures  

 The policies for coordinating with incident command  

≠ Procedure for notifying key parties of emergency situations and incidents must be 
developed. Following shall be included. 

 Guidelines on what information to obtain from employees, passengers or other 
individuals first reporting emergencies to the RTS 

 Guidelines for what people/departments are to be contacted at what stage of the 
process 

 Policy for reporting emergencies within the RTS 

 Guidelines for disseminating appropriate information to customers 

 Inter-agency policy for broadcasting system status information to the public 

 Instructions and policy for contacting outside agencies 

 Instructions and policy for media notification. 

≠ Training for emergency response crew for the operation stage will be programmed. This 
would include training programs: 

 Evacuation of passengers from train, to a point of safety  

 Evacuation of passengers from stations (surface and underground)  

 Emergency procedures to be controlled from the Depot control center, including 
co-ordination of participating agencies such as fire service, police, ambulance, 
public works and utility companies, etc.  

≠ Coordination with other agencies shall be arranged for emergency situation, including 

 Medical services  

 Building department  

 Fire department  

 Police department  

 Utility companies  

 Other transportation agencies  
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