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TheTuasWater ReclamatiorPlantindustry Briefingwasheld on 30 November2017.
Theintent of the presentationwasto provide a brief overviewof the keyfeaturesof
the TuasWater ReclamationPlant project, including the contract packagingand
overalltimeline of its execution Thebriefingwasdeliveredby:

A Mr YongWeiHin, Director, DTSR Department,PUB,
A Mr ScottTruslerProjectDirector, CH2M Hill-t | . DRtiledDesignConsultant




Programme Speakers

@pm Registration

3.30pm Welcome Address Yong Wei Hin
Part A: Overview of Deep Tunnel Sewerage System DTSS 2 Director, PUB
(DTSS) 2 and Tuas Water Reclamation Plant (TWRP)

3.40pm DTSS 2 Technical Video

3.45pm Part B: Implementation of TWRP Scott Trusler
TWRP Project Director, CH2M

4.30pm Q&As
5.00pm Networking Session
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Thisslideoutlinesthe agendaof the briefingsession
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Thisslidehighlightsto the audiencethe emergencyexitsat the briefingvenue




Overview of DTSS Phase 2

Yong Wei Hin
DTSS 2 Director, PUB

OPUB&, chawm-
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Thissectionof the briefing was presentedby Mr YongWei Hin, Director of DTSR
Department,PUB




v Safety Commitment
v Overview of Deep Tunnel Sewerage System (DTSS)
v DTSS Phase 2

Tunnel Section of DTSS Phase 1 Concept Rendering of Tuas WRP

SAFETY @ SCHEDULE @ BUDGET @ QUALITY

Thisslideoutlinesthe keytopicsthat were coveredby DirectorYongwWei Hin.




SAFETY COMMITMENT
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Thissectioncoversthe safetycommitmentof the DTS$hase? team.




DTSS Phase 2 Safety Mission

We aim for ZERO HARM
and

promote the well-being of everyone.
No injury is too small and one injury is one too many.

We will not be limited by past practices,

and are committed to surpass current industry norms.

Every person on the DTSS Phase 2 project has the responsibility
and is empowered to take action on issues of
SAFETY.

This slide shows the safety missionof the DTSSPhase2 project team. Mr Yong
sharedthat zero harm may soundimpossible but it is in fact possible He cited the

LondonOlympicStadiumas an examplewhere over 5 yearsof construction,there
hadbeenzerofatality.




DEEP TUNNEL SEWERAGE
SYSTEM

SAFETY e SCHEDULE # BUDGET # QUALITY

Thissectionprovidesan overviewof the DeepTunnelSeweragesystem
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DTSS

This slide presents an overview of how PUB managesthe entire water loop in
Singaporethe collection production,supplyandreclamationof water.

The DeepTunnel SewerageSystem(DTSSysesdeep tunnel sewersto conveyused
water entirely by gravity to centralisedwater reclamationplantsto be reclaimed,
closingthe water loop.




"'? jjqic“; selERERihee H 1 ,4":‘1; ; g 2 e i ‘

B B - 3 RSN sNe==N
SAFETY @ SCHEDULE @ BUDGET @ QUALITY et N Nt

Thisslide presentsan overallview of the DeepTunnelSewerageSystem(DTSS)The
DTSSomprisesof link sewersand tunnels connectingthe 3 Water Reclamation
Plants(WRP)at ChangiKranjiand Tuas

Phasel (in the East)of the DTSSvascompletedin 2008 DTS hase? (in the West)
isanextensionof DTS®hasel.
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Overview and Benefits of the
DTSS

[ 4
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NEWater production resources =

CHANGI
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Thisslidepresentsthe benefitsof the DTSS

The DTSSasthe backboneof NEWaterproduction, ensureswater securitythrough
the reclamationof usedwater. To ensurethat everydrop of usedwater is treated,
advancedechnologiesare neededto efficiently reclaimusedwater amidstland and
resourceconstraints The DTSSrees up land through the elimination of pumping
stationsand the centralisingof reclamationplants Furthermore,the conveyanceof
used water through gravity enhancesthe robustnessand reliability of the used
water collectionsystem
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+ DTSS Phase 2 completes the system &

comprises of 2 major components:
* C yance sy of Deep T Is &

Link Sewers

* Tuas Water Reclamation Plant (TWRP)
& Outfall
* Co-location of TWRP with NEA’s Integrated
Waste Management Facility (IWMF)

TY @ SCHEDULE o BUDGET o QUALITY

Thisslideshowsthe 2 major componentsof the DTS®hase? project

(1) Deeptunnels& LinkSewerdor the collectionand conveyancef usedwater and

(2) The TuasWater ReclamationPlant (TWRP)where the collectedusedwater will
be treated, with a percentageof it beingfurther purified into NEWaterTWRRwill
be colocatedwith b 9 ! IfdggratedWasteManagementFacility(IWMF)to allow
both installationsto benefitfrom the synergiesaffordedby their co-location
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DTSS Phase 2 (By 2025)

¥ Implementation ﬁonveyance — Tunnel and Link Sewers\

period' 2014 to 2025 = Sized adequately for the future
’ = Designed for Maintenance & Resilience

v Overall Project Cost:

i South Tunnel —_— 32km/ 3m to 6m int. dia.
S$6.5 billion
Industrial Tunnel) — 7km/ 3.3mto 4m int. dia
South Tunnel Liﬁt\Se_v—vIEr mm—  60km/0.3m to 4mint. dy
TUAS WRP

Industrial Tunnel

I:I
[Tuas WRP N
= Co-location with NEA's IWMF within compact footprint

= Energy self-sufficient
= |less manpower

Initial Used Water Treatment Capacity: 800 MLD (176 MGD)

Qitial NEWater Treatment Capacity: 114 MLD (25 MGD) j <

TheDTS$hase? project will be completedby 2025 at a total project cost of S$6.5
billion.

The tunnel contract has been awarded and the groundbreakingceremony was
conductedon 20 November2017.

TuasWRPhas been conceivedas a compactand energy seltsufficient installation
that will be operated with a lean manpower TWRPwill have a initial used water
treatment capacityof 800 MLD (650 MLD for domesticusedwater & 150 MLD for
industrialusedwater) andinitial NEWatertreatment capacityof 114 MLD
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This slide shows the site layout of TuasWRP The location of the buildings and
processunits havebeenalmostfinalised Thelayouthasbeendeterminedin view of
interfacing requirements For instance, the Influent Pumping Stations have been
identifiedto be locatedcloseto wherethe tunnelsenter the site.

The Integrated Waste ManagementFacility IWMF) will be co-located with Tuas
WRP




v To leverage the water-energy-waste nexus

v First of its kind planned from the ground up (greenfield project)

v Energy-self-sufficient

NEWATER

RECOVERED

INCINERABLE
WASTE

HOUSEHOLD

“L:J RECYCLABLES

' FOOD
PO  117EGRATED

&, WASTE
LS MANAGEMENT
FACILITY

TUAS WATER DOMESTIC
RECLAMATION USED WaRm
PLANT o~

TWRP-IWMF
SYNERGIES
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Theco-location of TWRPand IWMFwas conceptualisedo allow the installationsto
leverageon the water-energywasternexus Forexample L 2 a @oQdwasterwill be
sentto TWRPto be co-digestedin its digesters The biogasproducedat TWRPwill
then be conveyedto IWMF where it will be used to produce electricity This
electricity will then be suppliedto TWRPto meet its electrical needs, leadingto
energyselfsufficiency
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2017 2018 2019 2021 2022 2023

Today
b Consultant Tender
LINK
sewers (D oosesoni
- D&B Tender
TORNER o

Consultant Tender

TUAS :
R - - >
WRP

q 9 x

Thisslidedepictsthe roughtimelinesof the 3 componentsthat makeup DTS$hase
2.

Ascanbe seen,there will be some overlapbetweenthe detailed designphaseand
the constructionphaseof TuasWRPasthe constructionof the plant will be carried
throughmultiple staggerectontractpackages
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PUB

Dir Yong Wei Hin
. DD Herman Ching/ ' Joseph Boey

Programme Manager |
B&V + AECOMJV
Yogalingam (PD)

/' Tuas Water Reclamation Plant .
' Link Sewers J
PUB CH2M Hill . =

, Koh Siong LI SRS T T ~ 18 contractors

———

~ 5 D&B contractors EPC contractors
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Thisslideshowsthe ProgrammeStructurefor DTS®hase2.

Theprojectisledbyt | . Dréctor YongWeiHinand DeputyDirectorHermanChing
who overseethe constructionof the TuasWRPthe link sewersand the tunnel. The
ProgrammeManagerfor the projectis a joint venture between Black& Veatchand
AECOMuvith Mr Yogalinganasthe ProjectDirector

Thedevelopmentof TuasWRPwill be carriedout jointly by PUBand CH2M Hill who

has been appointed as the detailed designconsultant t | . Chéf EngineerKoh
SiongTechandCH2M | A fPrbjértDirectorScottTruslerwill be leadingthe team.
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DTSS Phase 2 Technical Video

SAFETY @ SCHEDULE BUDGE"O QUALITY

The DTSShase2 TechnicalVideo depictsthe key elementsof the DTSShase2
project
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Implementation of TWRP

Scott Trusler
TWRP Project Director, CH2M

OPUB&, chawm-
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Thissectionis presentedby ScottTrusler,ProjectDirectorof TuaswRRPfrom CH2M.
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» TWRP Safety Mission
v Scope of TWRP

» Objectives
» The Site
» Principal Work Elements

v Delivery of TWRP

» Contract Packages

» Timeline

» Progress and Ongoing Preparation Works
» Key Project Requirements

» Key Project Challenges

v Summary and Next Steps
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Thisslide outlinesthe keytopicspresentedon the Implementationof TWRFy Scott
Trusler
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v To fully implement PUB’s DTSS 2 Safety Mission

v To team with the Contractors to create a
collaborative safety culture committed to PUB’s
Mission of ZERO HARM

v We will not compromise on safety for any reason

v We will recognise and reward safe performance

v We will continuously learn and improve our
approach to the safety and health of everyone
involved in the delivery of TWRP

Thisslidehighlightsthe safetymissionthe TuaswRPteam drivestowardsto.
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OBJECTIVES
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Thissectioncoversthe objectivesto be achievedn the constructionof TuaswRP
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Water

v Treat 650 MLD domestic
and 150 MLD industrial
used water from two
incoming tunnels

v Produce and store 114 MLD
NEWater and 45 MLD

Industrial used water .1 ¢ Tuas Water
2 Reclamation
v Future treatment expansion Plant (TWRP)

to 1,550 MLD domestic and

350 MLD industrial used

water W Integrated
R Waste

Management
Facility (IWMF)

Thisslidetalks about the needto produce NEWaterand industrialwater by treating
the domestic and industrial used water from the two incoming tunnels Future
expansionwill be requiredto treat a highercapacityof domesticandindustrialused
water.
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v Milestone 1 —June 2023

» Industrial used water influent pump station and treatment stream commissioned and
into production

v Milestone 2 — August 2024

» Domestic used water influent pump station and one-half of liquid treatment stream
commissioned and into production

» NEWater plant commissioned and into production

v Milestone 3 — December 2025

» Completion and commissioning of whole of TWRP (Phase 1)

Yae D &l
SAFETY @ SCHEDULE @ BUDGET @ QUALITY

Thisslide depictsthe critical milestonesto be met during the constructionof Tuas
WRP The whole of Tuas WRP (Phase 1) is expected to be completed and
commissionedy December2025
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v Material Handling
» Food waste from IWMF to TWRP Boess
o for co-digestion with used water sludge l l ‘}
» Dewatered sludge from TWRP to INMF J A T et
o for treatment and electricity production >
» Screening/Grit from TWRP to IWMF for treatment
v Energy ~
» Power supply from IWMF to TWRP
» Biogas from TWRP to INMF
o for higher overall plant thermal efficiency at IWMF
» Steam from IWMF to TWRP
o for sludge thermal hydrolysis and greasy waste treatment
v Water

» Water from TWRP to IWMF for process use
» Used water from IWMF to TWRP for treatment

v Others

» Foul exhaust air from TWRP to IWMF
o for combustion
H R w[t‘J: — A f B, : ‘

q
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This slide summarisesthe synergiesthat are achievedwhen both plants are co-
locatedtogether.
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v BIM coordination & integration

v CCTV for real time monitoring of site
progress

v Biometric authentication system/ face
recognition/ RFID for collection of
manpower data CCTV Monitoring

v Use of information management systems,
e.g. ProjectWise, cloud services, Project
Management Information Systems (PMIS)

v Adoption of web based, real time,
automated instrumentation and monitoring

v Construction innovations to improve
productivity, reduce time and enhance
safety

Thisslideemphasiseshe key productivityand innovationsfor the TuasWRPproject
PUBIs lookingforward to the industryto help achievethe goalof deliveringthe Tuas
WRPprojectin a more productiveandinnovativeway.
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5. the Safety and Health

oae . . . . National Workplace and
v No fatalities or life-changing incidents ' P nird Quarter 2017
Minor
v Full compliance with all statutory AR | da | fa

regulations

v Implementation of PUB’s safety
requirements and life-saving rules
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Statistics In Brief
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Number of Major Injuries in Top 3 Sectors

v Raise the bar

T
Lili

Q% 0Y WU NV

v Don’t know, don’t care

1. Sips, Trips & Fais

innl

fa

» o M

Q% WY W0 Ny

1. Fals trom Heghts.

2 Cagrew
3. Cut/ Stabioed by Coyects

2 o At S0 canad
3. Sips, Trips & Fals.

Transportation &
‘Storage

4 17 2017 A

1. Sips, Trios & Falls
2 Work-retated Traftc
3 Over-enersony Stenucus

Exercise

Leading Occupational Diseases

Miscsomoiets W) notse naucna
Disorders. Deatress.
107 195
»
- - = n
"
¥ 10r 0 N QN 1Y 20 KN
| e S ST -
o SCHEDULE # BUDGET # Q WSHV o VISION

e

“©
b 0 i
QK 0 00 KN
e X4 g o3 ey
Com

—

This slide reiterates the emphasison workplace safety and health. Contractors
onboard are required to fully complywith all statutory regulationsand implement

t

Know,5 2 y7 G (iNd@h&viorwithin the deliveryteam.

. s@fétyrequirementsand life-savingrules Thisalsoincludesraisingthe bar for
the minimum PersonalProtection Equipment(PPE)nd the abolition of the W5 2 y Q (i
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THE SITE
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This section coversthe location, site layout and staging areas of the TuasWRP
project
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v 68 hectares of
reclaimed land

v Undeveloped N TUAS POWER

- ) GENERATION PTE LTD

v Ground improvements
ongoing to stabilise ¢ 3
and compact (i g

Saw

v Site bounded by sea
water intake canal and
Tuas Power

TUAS SOUTH AVE 10

TUAS SOUTH AVENUE 9

Tuas WRP
TUAS SOUTH EANE— - ~54Ha
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Thisslidepresentsa map of the TuasWRPsite includingthe areaallocatedfor IWMFE
The entire areais made up of 68ha of reclaimedand undevelopedland. Thereare
currently some ongoing preparation works that aim to improve and stabilize the
ground for the constructionof TuasWRP The site is boundedby seawater intake
canaland TuasPowerGeneration
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This slide highlightsthe key componentsof TuasWRP,starting with the Influent
Pumping Station (IPS), Liquids Treatment, Biosolids Treatment, SiteWide
DevelopmentWorks, Future Expansioras well asthe IWMFE The constructionof 2
new bridgesare underwayvia Route 2 and 3 to provide the necessaryoad access
into the site duringthe constructionof the plant.
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/ 8Ha
Tuas South Avenue 5
/ (&n

v Two off-site staging areas
currently available.

/ % The 8Ha area is now
i serving as site for barging
3 and ferry services.

v One or both areas can be
/ made available to

Integrated Waste Contractors depending on
; e needs.

‘i ! = 22Ha

i Tuas South Avenue 9

e oy ]
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Thisslidepresentsthe two availableoff-site stagingareasthat are currently available
to TuaswRP
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PRINCIPAL WORK ELEMENTS
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This section coversthe principal work elementsand scopeidentified for the Tuas
WRPproject
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DOMESTIC
USED WATER
TREATMENT
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Thisslide presentsan overviewon how the TuasWRPprocesslows throughthe key
design features in the Domestic Used Water Treatment, Industrial Used Water
TreatmentandBiosolidsTreatment
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v Permanent Works: v Temporary Works and

» Permanent Roads i = Support:
» Major Yard Piping » LT)Q_!TIpO{Ury Roads and
” iversions
» Perr_naner_?r Utility » Temporary Utilities
Reticulation Reticulation
» Tuas Port Local Sewer » 22kV substation
» Near Shore Outfall ) = » Site Hoarding and Security
Tuas Port Local Sewer / » Canteen(s)
r = » Medical, Emergency
Facilities and Services
» Potential Barging Facility
= R e Near Shore Outfall

gRmany 22kV Substation

Thisslide presentsthe site developmentworksand supportrangingfrom permanent
worksto temporaryworksandsupportdesignedor the TuasWRP
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Influent Pump Station (IPS)

IPS adjacentto
incoming two Tunnels
tunnels under T-08

v Scope includes:

» 2 Coarse Screen Shafts and 3 Pump Station
Shafts with mined connections from T-08

» Shaft diameters from 22m to 52m; depths at
65m and 80m

» Domestic IPS — 16 pumps with total pumping
capacity of 1950 MLD

» Industrial IPS — 10 pumps with total pumping
capacity of 450 MLD

» 6 rising mains underground and on grade to
Liquids modules headworks

» _Centralised Odour Control Facility

SAFETY @ SCHEDULE @ BUDGET @ QUALIT

Thissite diagramillustratesthe locationsof the influent pumpingstation (IPS)and
two incomingtunnels This slide also broadly discusseghe scope of works; the
constructionof 5 shaftsand installation of variouspumpsaswell as 6 rising mains
beyondgroundlevel Thescopealsoinvolvesthe constructionof a centralisedOdour
ControlFacility

36




Domestic Liquid Modules
Industrial Liquid
Modules /
- — |
v )
. || EA—— 4 v Scope includes:
—_— » Two liquid treatment trains each module
g » Headworks, primary treatment tanks,
secondary bioreactor and membranes tanks
_Product Water » Polymeric membranes in domestic module
____________ e ceramic and/or polymeric in industrial
------ Storage and module
Pumping » NEWater treatment on roof using RO
a 9 " x
; SAFETY @ SCHEDULE ® BUDGET @ QUALITY T S g it

Thissite diagramdepictsthe locationsof the IndustrialLiquidModulesand Domestic
Liquid Modules The scope includes Membrane Bioreactors (MBR) and Reverse
OsmosigRO)treatment.




Biosolids

Facilities I
N | A

- [ PN 'E'_
/
N
—— A1 - .
B | e . ] v Scope includes:
» Biosolids building with space for future
i equipment
» Thermal Hydrolysis pre-digestion,
| -~ = centrifuges for pre-dewatering and
——— g o thickening
» 10 Silo digesters — Potential construction
with post-tensioned precast panels
&4 e A o ~.  » Majority-of the IWMF interfaces ¢
a1 N e N Y Y7~ s iy - e ||| ez I < o s 5

by D (- -—
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Thisslide identifiesthe location of the BiosolidsTreatmentFacilitywhere the scope
involvesbuilding the facility with spacefor future equipment,the use of Thermal
Hydrolysis PreDigestion (THP and various silo digesters Majority of these
equipmentare expectedto interfaceactivelywith the IWME
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Wet Weather
Treatment Facility

— v Scope includes:
s » 487.5 MLD treatment capacity

» Treats only excess domestic used water
P flows

» Treatment technology to be determined
with successful tenderer or vendor

= 3 = N N e W
SAFETY @ SCHEDULE ® BUDGET @ QUALITY e

Thisslide presentsthe location of the Wet Weather TreatmentFacilitywhich holdsa
treatment capacityof 487.5 MLD Thisfacility only treats excesslomesticusedwater
andwill be adesignandbuilt contract
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Control Rooms

v Scope includes:
I i » A SCADA/PLC based system

» Progressive build out to meet Milestones
1,2and3

This slide highlights the locations of the two control rooms which include a
SCADA/PL-Rasedsystem Thiswork elementwill be built out progressivelyto meet
the Tuas? wt Keyprojectmilestones
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Operations
Building

Administration

Buildiﬁr:g_N~ \\— - ;

\ — v Scope includes:
_—r » Admin Building for PUB and NEA Offices

o Located outside secured zone

" . » Operations Building for TWRP operators

o Located inside secured zone

! N S s~ YK o = { DS ~a A B, ‘
=S SAFETY @ SCHEDULE @ BUDGET ¢ QUALITY g —

The administration building for PUBand NEA offices will be located outside the
secured zone while the operations building for TWRPoperators will be located
within the securedzone
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Electrical Power and Odour
Control Facilities

Two 66kV
Substations

\ \'*%\ OCEs® Scope includes:.

/.
/i ﬁ » Two 66/22kV substations fed from 230kV
- r 4 to be built by IWMF
100% redundancy to power entire plant
| -l ] , 4 Space for future equipment to support
(18 yreerr Ay plant expansion
ﬁ:’—_—i’ - » Solar panels to be installed on facility
(Ll B s )

[ ) roofJs
2 S C
» Odour Control Facilities at IPS and
Liquids Treatment Modules

Odour treatment using bio-trickling filters
and activated carbon

Thesetwo 66kV substationswill be built with 100%redundancyto power the entire
TuasWRP Solarpanelsare expectedto be installedon facility roofs to supplement
that LJ I glectéic@ineeds OdourControl FacilitiesfOCFsill be locatedat the IPS
andLiquidsTreatmentModules
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CONTRACT PACKAGES
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This section introduces thEl contract packages of the Tuas WRP project.
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11 TWRP Contract Packages

No.

C1A

C3A

c3B

c3c

C3D

C4A

C5A

C6A

C6B

ceC

Name

Site Development Works

Influent Pumping Stations

Industrial Liquids Modules

Domestic Liquids Modules — Primary

Domestic Liquids Modules — Secondary and
NEWater

Product Water Storage and Pumping
Biosolids and Digesters

Plant Monitoring and Control System
Administration and Operations Buildings
Site Completion

Wet Weather Treatment Facility

Description

Temporary site wide support infrastructure and services
Permanent yard piping, utilities, 22 kV, link sewer, near-shore outfall

Two coarse screen shafts, three pump stations and rising mains
Two 66 kV substations

Headworks, Primary Treatment, Secondary Treatment, Tertiary
Treatment to produce Industrial Water

Headworks and Primary Treatment

Secondary Treatment and NEWater Production

Storage and pumping of NEWater and Industrial Water
THP, digestion, thickening, dewatering, solids conveyance
SCADA/PLC system with progressive buildout

Two separate buildings

Scope to be defined

Domestic used water overflow treatment and discharge

Thisslide providesan overviewof the 11 TuasWRPcontract packages.e. Contract
No., NameandDescriptionof contractpackages




v C1A provides temporary infrastructure and services throughout project
» Improves site wide coordination, reduces tender prices

v Major site piping and site wide utilities installed early
» Reduces interfaces with major facility contracts

v Fewer design-bid-build packages
» Attract broader competition to increase innovation

@ Civil & Structural, piling and MEICA combined in facility packages
» Reduces contractualinterfaces, improves schedule efficiencies

v Wet weather treatment expected to be design build
» Provides flexibility for best vendor technology

v No deep excavations other than shafts and major site utilities
» Reduces schedule and cost, less dewatering, improves safety

» Owner Controlled Insurance Programme (OCIP)
» Covers entire DTSS2 and provides contractor all risk, 3" party liability and worker injury

At A ,‘[‘i‘j:
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Thisslidepresentsthe implementationconsiderationdor the TuaswRPproject
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TIMELINE
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Thissectioncoversthe implementationtimeline of the 11 contractpackagedor the
TuasWRPproject
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Tendering and e e

= = = Water Water & Tes(irng aAncIA
Construction Timelines T it 1 e 1

@‘ 2018 ‘ 2019 2020 ‘ 2021 ‘ 2022 ‘ 2023 ‘ 2024 ‘ 2025

C3A - Industrial Liquids Modules I

NOTE: 3B - Domestic Liquids Module - Primary
The dates are indicative.

C3C — Domestic Liquids Module - Secondary and NEWater
C3D - Product Water Storage and Pumping

C4A - Biosolids and Digesters

C5A - Plant Monitoring and Control System

C6B — Site Completion

6A— Administrationand Operations Buildings

C6C -Wet Weather Treatment Facility

¥ oo’

—USe
[
e |
4
| i
4

| . o o e e e e e e = =

Thisslide presentsthe overalltimeline plannedfor the 11 contract packageof the
TuasWRPproject Tenderswill be calledfor Contract1A and 2A from Q2 2018and
Q3 2018 respectively The remaining 9 contracts will be called subsequently
Completionof the majority of the contractsare expectedto be between2023and
2025
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PROGRESS & ONGOING
PREPARATION WORKS

saliEegRenee Il 5 =, ‘
— o s * 3 g v »' o b o, .1
SAFETY ® SCHEDULE ® BUDGET » QUALITY -

This section introducehie ongoing preparation worki& advance of awarding the
main construction contracts for Tuas WRP.
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v Ground Improvement Work to
complete by August 2018 ;

v Vibro-compaction and
perforated vertical drain (PVD)
with surcharge

v Covering entire site
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Ground improvement works are on-going to compact the entire site which is
undevelopedand made from reclaimedmaterials The ground improvementworks
utilisestwo techniquesto compactthe site; vibro-compactionfor the majority of the
site and perforated vertical drains with surchargeloading for specific areas not
appropriatefor vibro-compaction The groundimprovementworksis plannedto be
completedaheadof all constructioncontracts Theslide alsoshowsthat the typical
final elevationof the site will be broughtbackto elevation5.
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v Soil Investigation - to _
complete ~170 boreholes by N e e
October 2018 it
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Soil investigation works will be completed by October 2@4@roximately 172
boreholes will be done over the entifeVRP.
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v Route 2 and 3 bridges — to complete June
and December 2018
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This slide shows the ongoing construction of the two access bridges to the TWRP site
at Routes 2 an@.
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Ongoing Detailed Design

v Detailed Design by CH2M with PUB

Thepictureson this slidesdemonstratethe collaborationbetweenCH2M and PUBIn
the currentdetaileddesignstagefor the TuasWRPproject
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This section covers the key project requiremefotsthe Tuas WRP project.
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