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> 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
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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
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2777747 GURRENT PROGRESS AT STATION

For a Lively World CHINA STATE CONSTRUCTION
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4747747 GURRENT PROGRESS AT LAUNGH SHAFT

pple Siding

crane parky
STEEL PLATES =

DESANDER PLAN
o
B

FILTER PRESS
IEMX 1M




lIIII NAEST WATERWAYS

-
TAISEI

For a Lively World

o7 B O R

CHINA STATE CONSTRUCTION

1eguns

Pasir Ris
Camp

wn
[}
=
o
E
o
o
>
2
<
o
=

Sungai Serangoon




EARTH GONTROL MEASURES DESIGN &
IMPLEMENTATION
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This is largely due to
space constraints and ..
to reduce chemical
treatment usage |
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EGM IMPLEMENTATION AT STATION 4 [
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Additional Treatment Plant (20m3)
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STATION ECM

IAPPROVED UNDER 20230622-25190/01
CURRENT CONDITION: SITE ALL PAVED

w

OwaLL CONSTRUCTION
rw.n llbl

'auuvl:lrahﬁx:”m
TRORM LEVEL -85

TCSJV P103
provide additional
measures to

ensure poor silty
discharge are
avoided

Additional ECM plant RUEGEY: ECM treatment plant
Site perimeter drains ]
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LAUNGH SHAFT EGM DESIGN
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Silt Trap ete hump at site entrances
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ECM Treatment Plant ECM Pond
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INNOVATIVE SOLUTIONS AND TEGHNOLOGIES
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Smart Switch Control

Smart Switch
P Control Box

TSS Monitoring System

- of automatic cut

Implementation

off for silty water
discharge.



ECM INNOVATIVE METHODS -
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EGM INNOVATIVE METHODS
BAFFLE FLOW METHOD

ECM Treatment
Plant

Sedimentation
Tank 3
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Silty water flow:

Sedimentation Tank 1

Sedimentation Tank 2

Sedimentation Tank 3

ECM Treatment plant



PRVED SURFAGES

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

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



REGYGLING OF TRERTED
WATER FOR DUST GONTROL
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Sprinkler System

Sprinkler System
- Collection pond & sprinkler pump

ECM treated water is used for dust control onsite.
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INSPEGTION, MONITORING AND MAINTENANGE
OF ECM
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INSPECTION, MONITORING &

MAINTENANGE
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ECMO DAILY INSPECTION CHECKLIST FOR EACH AREA

Land Transport $yg' Authority
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DAILY CHECKLIST OF EARTH CONTROL MEASURES

Land Transport
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DAILY CHECKLIST OF EARTH CONTROL MEASURES

Land Transp ’Q‘cuhmr_\‘
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DAILY CHECKLIST OF EARTH CONTROL MEASURES

Area Location: | P103- Station [Area-C,D & Y] Date: 1-10- 2024

Inspected By: | Surendran ECO Time: 430 am

o Description ~ [ 4] x | NA| Remark/Follow up

SN Action

1 Perimeter Cut-off drain sitted

2 |sit traps sitted
3 | siltfence damaged v
4 | silt fence not properly embedded v

e :
b

To vaitify Anpinsje ‘“”4,:\', ,

TR P e L
" dren

5 Protect bare slopes and stockpiles with close turfing
__| or erosion control bianket or lean concreta

& | sedimentation plant in functional v

7| Holding pool full{muddy water)

8 | siudge pool full K

A cleas fae Peneen

g | TSS continuous monitoring system tum on and
vorpdenl ar Avea .

functional

10 stock of
on site

available | /

Provide adequate size and number of sedimentation
sumps or storage tanks before treatment of silty
water

12 Provide adequate size and number of sedimentation
sumps or storage tanks before discharge and along | /

the perimeter cut-off drain .

13 | Provide treatment uniticoagulant unit to treat silty
water before ge into public drain

Area Location: | P103- CS [LS-1 & LS-2] Date: b0 - 10- Rodts Area Location: | P103- Station [RECB-1 to 4] Date: 1= t0-202g
Inspected By: | Surendran ECO Time: floam Inspected By: | Surendran ECO Time: 134 e
SIN Description V[ x [ NA'| Remark/Follow up SIN Description | x| NA | RemarkiFollow up
ction ction
v : 2 X
i Perimeter Cut-off drain silted ___ |~ Clesyr all 41 pryinar denia, i Perimeter Cut-off drain silted
2 | sit traps silted X i  Silt traps silted ¥
3 3 = fo Mp';\’ 14 Auaayef ll e
¥ | Silt fence damaged v ¥ | Silt fence damaged v + Rige-3
;‘ | Sitt fence not properly embedded X 4 | sit fence not properly embedded ¥
5 | Protect bare slopes and stockpiles with close turfing | o iran e helding ] 5 | Protect bare slopes and stockpiles with dlose turfing
o erosion control blanket or lean concrete | 18 Alwagy Fnply or erosion control blanket or lean concrete
6 | Sedimentation plant in f | v 4 5_ Sedimentation plant in functional v
7| Holding pool full (muddy water) v | 7| Holding pool full(muddy water) L
8 | Sludge pool full ¥ 8 | sludge pool full L _
9 | TSS continuous monitoring system turn on and v 9 | TSS continuous monitoring system turn on and /
| functional - | functional |
10 Suﬁpim stock of sedimentation chemicals available | 10 stock of available | -
on site on site
41 | Provide adt:quale lSil: ﬂ;gﬁf:”";beflﬂf Seld;f'“e_;;'aliﬂﬂ 11 | Provide adequate size and number of sedimentation
Sumps or slorage tanks before (reatment of silty sumps or storage tanks before treatment of silty i
water water
12 Provide adequate size and number of sedimentation | Provide adequate size and number of sedimentation
sumps or storage tanks before discharge and along 12 | sumps or storage tanks before discharge and along |
| the perimeter cut-off drain the perimeter cut-off drain
13 | Provide treatment uniticoagulant unit to reat sitty |~ 13 | Provide treatment unit/coagulant unit to treat sity | v/
____ water before discharge into public drain water before discharge into public drain
14 nge up al cms_‘ﬁ:g”"" access and bare surfaces | v/ 14 | Pave up all construction access and bare surfaces |/
with concrate, milled waste, etc with concrete, milled waste, etc |
9 9
s [ lolmne Serfrrn [ b
Inspected by Acknowledged by T e
ECO/ ECMO CM/PM Inspected by Acknowledged by

14 | Pave up all construction access and bare surfaces / ‘

with concrete, milled waste, etc

S 7 &L
Inspected by Acknowledged by
ECO/ ECMO CM/PM

CHINA STATE CONSTRUCTION



INSPECTION, MONITORING &
MAINTENANGE

Weekly / Ad-hoc ECM mspectlon carried out by LTA

i B

TAISEI o7 B IE 22

For a Lively World CHINA STATE CONSTRUCTION




INSPECTION, MONITORING &
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MAINTENANCE -
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392, 20 SRR/ 2000 6:91:10

Monthly
ECM
inspection
carried
out by
QECP
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ECM INSPECTION MONTHLY REPORT BY QECP

Asschent | - QECP Irspection Checklnt Attachment 3 — Inspection Photos
N BEST MANAGEMENT NSPECTION
e . )
ey Observation Close-out Action Attachment 3 — Inspection Photos
b bl el el K ECMPlantsrcCTV._~~ . . i
Stabluston hroegh  Locatin acardg ke BV 5 /MA —
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Observation: Stagnant water in the drain Sugmwﬂmﬂ cleared
T P ||
vy parts NA
i .
Closed out by ‘Qw% ___ Signature & Date: hifeelaserr (1[04 /792
|  Sis Visk: (00 0',
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et
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e . S ———
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£arth ool Measres & fox Do veatmant of
ety .. Mgy — — Observation: Discharge point well maintained
Vurnebeg bocing i shel e e sy bested —
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ECM INSPECTION MONTHLY REPORT BY QECP

ERCT P ST s Attachment 3 — Inspection Photos Attachment 3 lnspecnon Photos
Carsracten T Clrieg of somemicicn wass carred T3 Ne.F _ - e )
Sequenie b ot ie praee? N
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Last.
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| et
T T e N.A.
o
T i KRy | Y G = = A A
e i, i v Observation: silt deposit in perimeter drain. Perimeter drain was cleared.
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INSPECTION, MONITORING &
MAINTENANGE

Robust maintenance regime guides provided
for easy reference
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NO ENTRY
EXCEPT FOR
AUTHORISED
PERSONNEL

AN NN
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INSPECTION, MONITORING &
MAINTENANGE

DEPLOYED COMPETENT ECM OPERATORS AT LAUNCH SHAFT

A 5
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DAY SHIFT NIGHT SHIFT

‘, | l
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KANNAN KAMRUL JALAL

i

JAHID ABU
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INSPECTION, MONITORING &
MAINTENANGE

DEPLOYED COMPETENT ECM OPERATORS AT AREA-C,D & Y
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DAY SHIFT NIGHT SHIFT

| 1' ]
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4.

I T Ty
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INSPECTION, MONITORING &
MAINTENANGE

Maintenance of the ECM treatment plant is carried out after every plant operation.
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Regular maintenance at perimeter drains
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INSPECTION, MONITORING & b
MAINTENANGE s mmwn

Regular sludge removal from ECM Ponds
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Regular maintenance of site access and paved surfaces at site 33




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



INSPECTION, MONITORING &
MAINTENANGE

Regular monitoring of water / silt levels.
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SILT LEVEL INDICATOR

Legend:
Below YelloWI=I0IBRMioI0I5mI > 1 treatment plant will be

activated during rain.

Yellow > Treatment plant will continue operation.

REEHE-> Silty water will be pumped to additional steel tank for If Silt level reach to “Green Mark”
temporary storage / Activate additional treatment plant to . .
prevent overflow. TCSJV will arrange to clear the silt
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3IDS : QUALITY OF FINAL DISCHARGE FROM
SITE
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SIDS-SILTY IMAGERY DETEGTION SYSTEM - e
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CHALLENGES AND MITIGATION MERSURES
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CHALLENGES AND MITIGATION MEASURES 4#
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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

AN

ECM IMPLEMENTATION FROM JUN 2024 TO
MAY 2025

39
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Lack of Discharge Points

CHALLENGES AND MITIGATION MEASURES
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“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 ﬁ
chamber '

:

STAGE 1

PIOSA WATER, LV, k¥ & NGTEL PRI
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— e STAGE 2
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4 - Y s247nt
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PUNGGOL ROAD

PUNGGOL CENTRAL s

CHINA STATE CONSTRUCTION




CHALLENGES AND MITIGATION MEASURES
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Future Challenges — Large Volume of Excavation
PLANNING

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

IMPLEMENTATION .
Total excavation volume = 252
To identify the suitable location for an ECM Olympic size pools

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

41



CHALLENGES AND MITIGATION MEASURES
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Moving forward :

Incoming
slurry

Water Pump

m‘mﬁ

Battery Voltage Low: Chem LevelLow: ~ TSS ngh ‘Solaant{:ham!_ g
NORMAL NORMAL NORMAL NORMAL |

Holding Tank

Al 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

42
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