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A good and successful ECM is the 
responsibility of all stackholders –

clients, contractors, QECPs, ECMO 

regulatory agency..

and the whole ECM industry.
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We want to demonstrate the whole process of the ECM -- from 
planning (designing) to implementation, to maintenance and to 
removal..

 extra bonus – your active interaction also results in nice and meaningful

INNOVATION –
 Higher productivity, less chance of failure, and cleaner water!

We want to demonstrate that in this whole process, 
the active participation of various stack-holders,

active engagement and interaction between parties, 
preprofessional services of QECP and ECMO..

are vital to the success of this process.



• Client – LTA or HDB  --

• Contractor  --

• QECP  --

 good BMP and PUB submission (including all other agencies permits)
 Properly ECM design that takes into account the actual construction process
 ECM material purchased… etc

 correct installation at the right time at the right place (especially with 
multiple phases or multiply stages works, large site.. ) 

 Well maintenance over the entire construction periods. 
 Regular maintenance, plus maintenance after heavy storm etc.
 innovation arising from the effort of the contractor to increase productivity
 making use of IT.. Digital age now! 

 Clean job completed!!

In the following four stages:

-- Would like to see a safe and clean project, high productivity

-- Fast, easy job, simple design

-- clean, and simple design, satisfy PUB requirement  

Stack holders:               What they want…. 

1. Re-installation stage 
or Design stage –

2. Installation Stage –

3. Maintenance Stage –

4. Removal Stage --
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How to design and implement ECM practices at construction sites effectively 
to prevent silty discharge into public drains and waterways?

Photo from PUB Website

It is Our Duty to Keep the Water in the Waterways and Reservoirs Clean

Photo from PUB Website



(1) Before Commencement of Works

a) Engages Qualified Erosion Control Professional (QECP) to design and submit ECM plan

b) Design and submission of ECM plan by QECP
o Collaboration with Contractor’s site team, Consultants and HDB
o Contractor’s input and design parameters

 Existing site conditions
 Project topography 
 Site utilization plan, e.g., locations of temporary site facilities, etc.
 Underground services plans
 Basement or underground structures, if any
 Tower cranes layout plan
 Phases of construction and schedules for completion
 Stages of ECM implementation
 etc

c) Obtain Clearance Certificate from PUB to commence earthworks

d)  Implement QECP’s endorsed ECM plan before commencement of works

Effective Design & Implementation of ECM At Construction Sites

2) During Construction Stage
a) Inspection, Monitoring and Maintenance

i. ECMO
• Attained Certificate of Competency in ECM for Construction Site Personnel Course
• Inspect, Monitor and maintain ECM
• Inspect ECM daily to ensure compliances and effectiveness
• Submit monthly ECM reports to QECP

ii. QECP
• Visit and inspect ECM on site monthly to ensure compliances and effectiveness

b) ECMO/QECP review and revise (if required) ECM Plan in tandem with Progress of Works at the 
following construction stages
i. Completion of piling and substructure works
ii. When building blocks reach super-structure stage
iii. External (service road) and landscaping (turfing and tree planting) stage

3) Before Completion
Before ECM removal,
a) Ensure that all works completed
b) Provide finishing surfaces (turfing, road surfaces, etc)
c) Obtain QECP’s approval

Effective Design & Implementation of ECM At Construction Sites



Case Study: ECM At HDB BTO Project at Woodlands N1C23 & C24 

Site Information
• Sloping and undulating ground

o The highest point is 9m above existing pedestrian footpath (lowest point)
• Site with various platforms (+9m, +6m, +3m)
• Next to existing residential flats
• Heavy human traffic at the surrounding footpath

Site with sloping and undulating ground – Challenging to design effective ECM

Case Study: ECM At HDB BTO Project at Woodlands N1C23 & C24 



Question 1- With such a complex project at 
complex terrain, how would you make sure that 
QECP (who is the external party) can design and 
ECM plan that take into account your proposed 
construction  method/sequence..
… at various stages of works?

Close collaboration between QECP, Contractor, Consultant and HDB
• QECP meet site staff (Project Manager, ECMO, Site Manager, etc.) to gather information and 

discuss ECM design and implementation methods

Design of ECM plan – Close Collaboration Between QECP / Contractor



Design of ECM plan  – Contractor’s Input

Existing Site Conditions

Site Topography

Design of ECM plan  – Contractor’s Input

Site Layout Plan



Design of ECM plan  – Contractor’s Input

Superimposed Site Topo / Building Blocks Underground Services Plan and Site Facilities

Design of ECM plan  – Contractor’s Input

Locations of Detention Tanks Locations of Tower Cranes



Design of ECM plan  – Contractor’s Input

Locations of Retaining Walls Locations of Service Road and Landscaping

Design of ECM plan  – Contractor’s Input

Master Construction Programme



Design of ECM plan – Preliminary Design

Meeting between QECP and Site Team to 
review the Preliminary ECM design

Preliminary ECM Design

Design of ECM plan – QECP Endorsed & PUB Approved ECM Plan

Endorsed ECM plan 
after reviews and 
revisions with QECP 
and site team



Design of ECM plan – QECP Endorsed & PUB Approved ECM Plan

Design of ECM plan – QECP Endorsed & PUB Approved ECM Plan



Design of ECM plan – PUB Clearance Certificate

ECM – Site Implementations

ECM Plant

ECM Holding Pond



ECM – Site Implementations

C7 Perimeter Drains

ECM – Site Implementations

C7 Perimeter Drains



ECM – Site Implementations

Seal Up Site Hoarding Base To Prevent Water Seepage To External Public Footpath

Question 2-

How can ECMO and QECP be actively involved 
during the maintenance stage?



ECMO – Certificate of Competency

ECM – Monitoring and Maintenance 

ECMO Daily 
Inspection 
Checklist



ECM – Monitoring and Maintenance 

QECP Monthly Inspection Checklist

ECM – Review In Tandem With Progress of Work

ECMO/QECP to review ECM plan and revise (if required) when,
• Detention Tanks completed and are able to be used as holding ponds
• All the underground services completed and backfilled

Location of Detention Tanks Underground Services Plan



ECM – Review In Tandem With Progress of Work

• ECMO/QECP to review ECM plan and 
revise (if required) when residential 
blocks and MSCP are in super-structure 
stage, where the temporary site 
vehicular access are concreted and the 
surface runoff are clean and not muddy.

ECM – Review In Tandem With Progress of Work

• ECMO/QECP to review ECM plan and 
revise (if required) when 50% of the 
service road and landscaping (turf, 
shrubs and trees) are completed



ECM – To Remove After All Works Completed

Before ECM removal,
a) Ensure that all works completed
b) Provide finishing surfaces (turfing, 

road surfaces)
c) Obtain QECP’s approval

Question 3-

Invite company sensor management (Mr Simon 
Ang) to comment on 
“What did your company do to make the ECM 
more professional and more productive”? 



In the Traditional ECM holding tank,
• When the Total Suspended Solid (TSS) of the treated water exceed 50mg/l,  the ECM sensor in the holding tank 

will notify the registered staff via SMS
• The registered staff will then go to the ECM holding tank to close the outlet pipe and the silty water will flow back to 

the holding pond to be treated again, thus, preventing silty water from discharging to the public drain
• It can take 10 to 15min to close the outlet pipe depending on the location of the staff at that moment. During this 

period, silty water will continue to enter the public drain. 
• Consequently, contractor will get fine for non-compliances

ECM Innovation – The Conceptualization of Smart Silt Stopper

Traditional ECM Work Flow

To prevent the silty discharge to public drain,
 Kay Lim’s ECM team conceptualize the idea of instantly and remotely closing the outlet pipe in the holding tank using 

mobile app, upon receiving alert message from the ECM sensor
 The remote closing of the outlet pipe can be done anywhere, even if the registered staff is on leave overseas.
 In this innovative application, when the TSS of the treated water in the holding tank exceed 50mg/l,  the ECM sensor 

will notify registered staff via SMS. The registered staff will then instantly activate the Smart Silt Stopper by using the 
mobile app from any location, thus preventing silty water from discharging into public drain

ECM Innovation – The Conceptualization of Smart Silt Stopper

Smart Silt Stopper

ECM Work Flow Smart Silt Stopper Mobile App



ECM Innovation – Smart Silt Stopper

Advantages of using Smart Silt Stopper

1) Simple to install and apply
2) Instantly (less than 5 seconds) stop the silty water from discharging to public drain
3) Increase Productivity
4) Low cost to implement (Around $200 per set)
5) Easy to install 
6) Minimum maintenance required

Summary

Effective ECM Measures At Construction Sites

1) ECM Design
• Close collaboration between QECP, Contractor’s site team, Consultants and HDB
• Design needs to be thorough and complete, taking into consideration contractor’s 

site facilities, sequence and schedules of construction works, etc.  

2) ECM Site Implementation
• Adhere to QECP endorsed and PUB approved ECM plan
• Constantly review and revise (if necessary) ECM plan (by ECMO/QECP), in 

tandem with progress of works on site

3) ECM Monitoring and Maintenance
• ECMO to inspect daily for ECM compliances and effectiveness
• QECP to inspect regularly (monthly) for ECM compliances and effectiveness

4) Before remove ECM
• Ensure that all works on site are completed
• Obtain QECP’s approval 



Thank You

Talking about innovation –

I think OKP also have an innovative idea to 
share..



SMART ECM SYSTEM

Background:

For larger project sites, multiple ECM treatment systems are provided
and require workers to manually activate the systems in the event of
rain.

There are many instances, workers may not activate the
systems in time, resulting in overflow of silty water from the
holding pond.

Workers are required to remain on standby at the ECM
treatment plant when system is in operation.
Workers may make procedural mistakes when they are under
pressure in times of emergency.

Faulty ECM treatment system can lead to silty water discharge into
public drains.

Innovation



Typical ECM System

Float Switch

Typical ECM Set Up

Discharge

(To PUB)

TSS 
Sensor

ECM PlantSampling Tank

CCTV

Innovation

Holding Pond

Generator

TSS
Panel

Collaboration with LTA, OKP and technical consultant 
in overcoming the challenges. 

Manpower Dependence
Workers must be present on site to turn on generator 
manually.
Workers need to monitor at sampling tank to ensure 
quality of treated water is maintained.

Off Peak Hours
Workers might not be on site to turn on ECM in time 
result in silty water discharge.

Safety Aspect
Workers exposed to adverse weather conditions such as 
lightning.
Workers need to operate ECM in wet and slippery 
workplace.

Fuel Wastage
Diesel generator continues running after water treatment 
completed unless workers intervene.

Challenges:

Smart ECM System
Power 
to ECM 
Plant

AutoStart 
Genset

Battery Pack

Float Switch

Our Solution – Smart ECM System V1.0 

M

Control Tank

SMS Alert

Discharge

2

ECM PlantSampling Tank

Innovation
1

Holding Pond

TSS 
Sensor

TSS 
Sensor

System 
Control

(To PUB)
CCTV



Smart ECM System
Power 
to ECM 
Plant

AutoStart 
Genset

Battery Pack

Motorised Control Valve will 
open if TSS >35mg/l Silty 
water will channel back to 
holding pond.

Send SMS alert to designated 
ECO / env worker >35mg/l.

System 
Control

Control Tank

SMS Alert

Discharge

2

ECM PlantSampling Tank

TSS 
Sensor

M
Send SMS to designated  
workers when generator 
power ON/OFF.

>35mg/l

Valve 
open

<35mg/l

Valve 
close

ECM Plant 
start 
running 
15s after 
generator 
starts

Float SwitchHolding Pond

ECM Plant will 
shut down 15s 
after float 
switch is 
triggered.

Generator will shut off 
30s after ECM Plant shut 
off. Designated worker 
will receive SMS 
notification.

AutoStart 
Genset

Innovation
1

.

.

.

.

.

Our Solution – Smart ECM System V1.0 

TSS 
Sensor

TSS 
SensorCCTV

(To PUB)

Battery Pack

System Control, Control Tank & Motorised Control Valve

2

Innovation
Physical set up of Smart ECM System Version 1.0

1 AutoStart Generator

Additions to ECM Plant

System Control
AutoStart Kit



Innovation

Power to ECM Plant

AutoStart 
Genset

Battery Pack
Smart ECM System V2.0 

1

System 
Control

Control Tank

SMS Alert

Discharge

(To PUB)

2

ECM PlantSampling Tank

CCTV TSS 
Sensor

M

ECM Chemical

Solar Panel

A

B

C1 C2

C

Holding Pond

TSS 
Sensor

TSS 
Sensor

Water in the holding pond rise to 
predetermined level.

Power to ECM Plant

AutoStart 
Genset

Battery Pack
Smart ECM System V2.0 

1

System 
Control

Control Tank

SMS Alert

Discharge

2

ECM PlantSampling Tank

TSS 
Sensor

M

ECM Chemical

Designated workers will receive SMS alert 
in the event of:

Solar Panel

A

B

C1 C2

Added Functions

C. CCTV to Monitor Holding Pond Level.

C

Auto mode function disable.

Holding Pond

B. Holding Pond Level Monitoring.

A. ECM Chemical Level Monitoring.

ECM plant fail to start.

AutoStart generator and/or sub-
pump fail to start.

Chemical level drop to predetermined level.

d. Alerts function.

Control Valve Malfunction.

Innovation

(To PUB)
CCTV

TSS 
Sensor

TSS 
Sensor



Physical set up of Smart ECM System Version 2.0

Innovation

• Operational in LTA DE143 Site.
• Actively testing for system 

functionality and further 
improvements.

Treated silty water 
from ECM Plant goes 
to control tank

Silty water >35mg/l goes to 
holding pond

Silty water <35mg/l goes to 
discharge point via sampling tankSystem Control

ECM Plant

Silty 
water 
from 
holding 
pond

Control tank
Motorised Valve

TSS Sensor

Return pipe

Pipe to sampling tank

closeopen

Physical set up of Smart ECM System Version 2.0

Innovation

• Ultrasonic sensor 
installed to monitor 
chemical level.

• Motorised Control Valve to direct 
silty water back to holding pond.



Physical set up of Smart ECM System Version 2.0

Innovation

• Solar powered camera for remote monitoring.
• Revolving lights to indicate genset running. 
• Ultrasonic sensor to detect water level in holding pond.

• Solar-powered lights indicator for holding pond water level 
monitoring.

Innovation

Advantages compared to traditional setup

Motorised control valve ensures that silty water will not 

be discharged to the public drain.

Efficient and effective manpower management

• Workers do not need to be physically present to 

activate the ECM treatment system.

• Workers do not need to remain on standby at the 

ECM treatment plant when it is in operation.

• Workers will have more time to respond to rain 

events and identify and rectify the cause of silty 

water when there are equipment failure.



THANK YOU

Invite LTA to comment on …–

-- What are the “drive”  and “push” for such 
innovation?



Thank you…




