
TAISEI-CSCEC P103 

EARTH CONTROL MEASURES

CONTRACT P103 
DESIGN & CONSTRUCTION OF RIVIERA 
INTERCHANGE STATION AND TUNNELS FOR CROSS 
ISLAND LINE- PUNGGOL EXTENSION

1

for

LTA
Client

GreenHilli Pte LtdTAISEI – CSCEC JV
ArchitectBuilder Designer  

T.Y LIN
QECP 
BG&E TOH CK



CONTENT

2

 Project Overview

 Water Ways

 ECM Design

 ECM Measures 

 Innovative Solutions and Technologies

 Recycling of Treated Water

 Inspection, Monitoring and 
Maintenance for ECM

 SIDS : Quality of Final Discharge from 
Site

 Challenges and Mitigation Measures 



PROJECT OVERALL PLAN
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PROJECT SUMMARY: CONTRACT P103

Scope of Work:

Riviera Interchange Station Construction with 4 Entrances & 2 Service Structures 

Cripple Siding Cut & Cover Tunnel Construction with 2 Launching Shafts at East & West ends

Bored Tunnel: LS1 to P105 (Large Diameter, 3.5 km) with 10 Cross Passages

Bored Tunnel:LS2 to P102 (Large Diameter, 0.9 km) with 2 Cross Passages

Shallow Ground Improvement works for Bored Tunnelling along Punggol Central from Edge Field Plains to Punggol Plains 

Demolition and Reconstruction of POBs & RCBC drains to facilitate the Bored Tunnelling 



CURRENT PROGRESS AT STATION
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Station –Area C

Station –Area D

Punggol Central – Stage 01



CURRENT PROGRESS AT LAUNCH SHAFT
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NEAREST WATERWAYS 
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EARTH CONTROL MEASURES DESIGN & 
IMPLEMENTATION
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STATION ECM DESIGN
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CLEAN WATER DISCHARGE 
(PAVED SURFACE)

ECM implemented are 
for two types of water 
discharge from site;

• Treated water and;

• Surface water run-
off 

This is largely due to 
space constraints and 
to reduce chemical 
treatment usage

TREATED WATER DISCHARGE 
(BARE SURFACE)



ECM IMPLEMENTATION AT STATION 
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ECM Pond( 40m3) Additional Storage Tank (12m3) ECM Treatment Plant(40m3)

Perimeter Drain Additional Treatment Plant (20m3) SIDS



STATION ECM
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ECM Pond

ECM Treatment PlantAdditional ECM Plant

Additional storage tanks

Site Perimeter Drain

ECM Pond

ECM discharge point

ECM treatment plant Additional ECM plant
Site perimeter drains

TCSJV P103 
provide additional 

measures to 
ensure poor silty 

discharge are 
avoided

ECM Design
ECM Pond Capacity 
=33m3
Treatment Plant 
Capacity =40m3
Additional Storage 
Capacity =12m3
Additional Treatment 
Plant Capacity =20m3 



LAUNCH SHAFT ECM DESIGN

TREATED WATER DISCHARGE (BARE SURFACE)

CLEAN WATER 
DISCHARGE (PAVED 
SURFACE)

CLEAN WATER 
DISCHARGE 
(PAVED 
SURFACE)

CLEAN WATER DISCHARGE 
(PAVED SURFACE)



ECM IMPLEMENTATION LAUNCH SHAFT
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ECM Sedimentation Pond ECM Treatment Plant ECM Discharge point

Silt Trap SIDSConcrete hump at site entrances



LAUNCH SHAFT ECM

ECM Treatment Plant ECM Pond ECM Discharge Point

ECM Pond

ECM Discharge Point

ECM Discharge Point ECM Treatment Plant  ECM Pond ECM Treatment plant 13



INNOVATIVE SOLUTIONS AND TECHNOLOGIES
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ECM INNOVATIVE METHODS
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Implementation 
of automatic cut 
off for silty water 
discharge.

SMART SWITCH CONTROL SYSTEM

CCTV CAMERA

TSS Monitoring System 

Discharge to Public Drain

Smart Switch Control

CCTV Camera at 
Sampling Tank



ECM INNOVATIVE METHODS
SMART SWITCH CONTROL SYSTEM
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Implementation of automatic cut off for silty water discharge

Control Panel

TSS Sensor 

Sampling Tank and CCTV

If TSS level reaches 30mg/L 

treatment plant will automatically shutdown.



ECM INNOVATIVE METHODS
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Sedimentation 
Tank1

Sedimentation 
Tank 2

Sedimentation 
Tank 3

ECM Treatment 
Plant

Silty water flow:

Sedimentation Tank 1

Sedimentation Tank 2

Sedimentation Tank 3

ECM Treatment plant 

BAFFLE FLOW METHOD

By adopting this baffle flow 
method, the core silt will 
settle in the individual tanks. 
This aids treatment plants to 
be more efficient in the 
treatment of fine silt, 
reducing chemical 
consumption and facilitating 
easier maintenance



ECM INNOVATIVE METHODS

18

80% of site surface is 
paved with concrete 
to reduce silty water 
generation.

Runoff from the 
paved surfaces flows 
directly into the 
public drains.

PAVED SURFACES



RECYCLING OF TREATED
WATER FOR DUST CONTROL
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ECM treated water is used for dust control onsite.

Sprinkler System

Sprinkler System

Collection Pond and Sprinkler Pump

Sprinkler System

Sprinkler System

Collection pond & sprinkler pump



INSPECTION, MONITORING AND MAINTENANCE 
OF ECM
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Simple pictorial operating procedures for ECM operators’ ease of reference

INSPECTION, MONITORING & 
MAINTENANCE 
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ECMO DAILY INSPECTION CHECKLIST FOR EACH AREA

INSPECTION, MONITORING & 
MAINTENANCE 
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Weekly / Ad-hoc ECM inspection carried out by LTA

INSPECTION, MONITORING & 
MAINTENANCE 
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Monthly 
ECM 

inspection 
carried 
out by 
QECP

INSPECTION, MONITORING & 
MAINTENANCE 
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ECM INSPECTION MONTHLY REPORT BY QECP

INSPECTION, MONITORING & 
MAINTENANCE 
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ECM INSPECTION MONTHLY REPORT BY QECP

INSPECTION, MONITORING & 
MAINTENANCE 
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Robust maintenance regime guides provided 
for easy reference 

INSPECTION, MONITORING & 
MAINTENANCE 
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DEPLOYED COMPETENT ECM OPERATORS AT LAUNCH SHAFT

INSPECTION, MONITORING & 
MAINTENANCE 
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DEPLOYED COMPETENT ECM OPERATORS AT AREA-C,D & Y

INSPECTION, MONITORING & 
MAINTENANCE 
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Maintenance of the ECM treatment plant is carried out after every plant operation.

INSPECTION, MONITORING & 
MAINTENANCE 
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Regular maintenance at perimeter drains

INSPECTION, MONITORING & 
MAINTENANCE 
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Regular sludge removal from ECM Ponds

INSPECTION, MONITORING & 
MAINTENANCE 



33Regular maintenance of site access and paved surfaces at site 

INSPECTION, MONITORING & 
MAINTENANCE 
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Bare surfaces are covered with fire-retardant erosion control blanket in public areas

INSPECTION, MONITORING & 
MAINTENANCE 
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Legend: 
Below Yellow: < 0.3m to 0.5m  1 treatment plant will be 
activated during rain.

Yellow  Treatment plant will continue operation.

Red:   Silty water will be pumped to additional steel tank for 
temporary storage / Activate additional treatment plant to 
prevent overflow.

Regular monitoring of water / silt levels.

SILT LEVEL INDICATOR 

If Silt level reach to “Green Mark” 
TCSJV will arrange to clear the silt 

INSPECTION, MONITORING & 
MAINTENANCE 



SIDS : QUALITY OF FINAL DISCHARGE FROM 
SITE

36



SIDS-SILTY IMAGERY DETECTION SYSTEM
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CHALLENGES AND MITIGATION MEASURES
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CHALLENGES AND MITIGATION MEASURES
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There are 9 traffic diversions in total, with each requiring at least 3 Earth Control 
Measures reconfigurations—posing a significant planning and strategy challenge

ECM IMPLEMENTATION JUN TO SEP 2023

ECM IMPLEMENTATION SEP TO JUN 2024

ECM IMPLEMENTATION FROM JUN 2024 TO 
MAY 2025
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Lack of Discharge Points

CHALLENGES AND MITIGATION MEASURES

“Works at road Centre 
median due to ground 
improvement works 
means there is no 
discharge point”

Solution: TCSJV lay 
discharge pipes under 
traffic road and discharge 
clean treated water to the 
side table drainage inlet 
chamber
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Future Challenges – Large Volume of Excavation

CHALLENGES AND MITIGATION MEASURES

PLANNING

Brainstorming with the construction team, 
design team, and QECP to develop an 
adequate ECM plan for this bulk excavation 
area

Total excavation volume = 252 
Olympic size pools

IMPLEMENTATION

To identify the suitable location for an ECM 
pond on-site and to procure equipment with 
sufficient capacity for ECM treatment, 
including water pumps, steel pipes, and 
necessary technologies

MONITORING
To deploy a dedicated team for ECM 
monitoring and maintenance
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CHALLENGES AND MITIGATION MEASURES

Moving forward : 

AI Camera for ECM                                                                ECM Control and Monitoring

Remote Pump Monitoring System

Set up dewatering pumps to switch to auto mode and be controlled via mobile phone



FOR YOUR ATTENTION




