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IETF - WATER INDIA 2011
Integrated Water Resource Management
- Singapore Experience

Mr Tan Thai Pin, Director (W aer Supply Plant)
PUB, Singapore

PUB : Part of Singapore’s MEWR Family
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Todeliver and sustain a clean and healthy environment and

water resources for all in Singlapo re.
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Environment
Agency
To ensure an efficient, alequateand
sustainable supply of water

\
v Water Supply

To ensure a susta'nrble quality
environment in Singapore

Vv Used Water
v Drainage

vV Clean Land
v Clean Air
V PublicHealth

Backgrownd of PUB

Country
nformation
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Land Area 710 km?
Population 5 mil

Average Annual Rainfall 2,400 mm
Average Water Demand 1.6 mil m¥%day

The Water Loop

From sourcing, collection, purification and supply of drinking water, totreatment of used
and turning it into NEWater, drainage of storm water
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Ensuring Water Sustainability
for Singapore
4 National Taps

3P Approach

Local catchment
“Conserve Water”

Imported water
NE Water “Value Our Water”

Desalinated water “Enjoy Our Wate rs”

“Water for All” “Conserve, Value, Enjoy”

Nationa Tap 1: Loca Catchments
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® Catchment areawill beincreased from half to two-thirds
by 2011

Nationa Tap 1: Loca Catchments

Kranji Resenoir MacRitchie Resenoir
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* Half of Sngapore isalready water catchment

Creating areservoir in the city

« Urbancatchment - 1/6 of Singapore

« 3-in-1function: water storage, flood
control, lifestyle attraction

« Officially opened by the Prime
Minister on 315tOct 08

* >One million visitors to date




Expanding the First National Tap Second National Tap
Punggol — Serangoon Reservoir Scheme Imported Water from Johor

The 16" and 170 b « Two water agreements with Johor, Malaysia
: T— 01961t02011
01962to 2061

PUB pipelines
carrying water from
Johor

PropsdPungol
R

Used Water Infrastructure

Third National Tap NEWater
- Deep Tunnel Sewerag

Phase 1
Phase 2

Loy Brwery

Seuth Tusrres

« Used water superhighway to meet needs for the future

« Sustainable solution to Singapore’s long-term needs for us ed
water collection, treatment, disposal and reclamation

« Integral part of Singapore’'s water supply strategy

NEWater cii aci ti to meet 30% of Sin i io re'swater needs bi 2011



Changi NEWater Plant -
Completedin 2010

DTSS ($3.6billion;
2000t0 2008)

Completedin 2008

Opening of ChangiW ater Reclamation Plant

§ Officially opened by PM on 23 Jun 09

§ Centralised reclamation of Used Water from
eastern half of Singapore

§ Treated Used Water at Changi WRP is a vital
feedstock for large scale production of NEWater
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Key Achievements

Fourth National Tap

U Officidlyopened by PMLeeon
13 Sep 2005

U 136,000 m® per day

U 20 year DBOO plantby

SingSpring PtelLtd, a Hyflux

subsidiary

Ensuring Water Sustainability
for Singapore




Conserving our Waters
W ATER DEMAND MANAGEMENT

Customer

Senice -

Reliability
&

Quality

Conserve: Pricing

¢ Volunebasedbilling
¢ Regulated by Ministry (Envirorment& Water Resources)

Potable Water UsedW ater
Tari ff Consum ption block Tari ff wCTt Total WBR SAR
category (m3 per m th) @m3 | @) |em3 | @m3) | @appiance)
Domesti ¢ 1to 40 17 30 152 30 300
Abovea0 140 45 203 30 300
Non-domesti ¢ All units 17 30 152 60 300

1: Weter Consenvation Tax —Tax on consumptian to rei nface the water conservati on message
2: Waterborre Fee— Vd ume-kased used water fee
3: Saritary Apliance Fee— Fixed used water fee based onthe number of sanitary appliarces

ABC Waters Programme

Launched in 2006, ABC Waters Programme is about:

A ACTIVE

New rec re ati onal spac es
B BEAUTIRUL

Inte grati on of w aters withurbanlandscape
C. CLEAN

Improve dw ate rq uali ty

C ultivating envi ronmental re sponsi bility among pe opl e

“...Turn Singapore into a city of gardens and water”
Prime Minister Lee Hsien Loong,
At ABC Waters Public Exhibition Opening
(Feb 07)

The Blue Map of Singapore

« 17 reservoirs
* 32 major rivers
« 7,000+km of waterway s




The ABC WatersMaster Plan

« ABC Waters Masterplan was developed and publis hed in early 2008
- 28 key projects identified for implementation over 5 years
- Over 100 stes to be implemented by FY2030

« Takes a holistic view of urban planning and the management of water

ABC Waters Masterplan can be viewed and downloade d from t he following website: www.pub.gov.sg/abewatersfind ex.htmi

Completed ABCW aters project —Bedok Reservoir

New Features:
+ Landscaping along the banks
Floating deck with
performance stage and
fishing deck
Viewing Galleries on
resewoir barks

Completed ABC Waters project —Lower Sel etar Reservoir — Family Bay
Multi— purpose stage & HeritageBridge

|




Completed ABC Waters project —Lower Sel etar Reservoir — Family Bay
Night Scene

(Ongoing Project - Sengkang Floaing Island

(Ongoing Project- Kallang Rver @ Bishan Park

— e ———————

Features
« Meandering
waterway
integrated with
the adjacent
Bishan Park
Water playground
for learning and
recreational
activites
Alfresco dining by
the river
Gently sloped
river barks allow
people access to
water.

Attist Impression. Design subject to ame ndment

Ongoing Project —MacRitchie Reservoir Phase 2

Improved Bandstand and New Submerged B oardwalk




Investmentin R&D — 200projects at $110 m

@ rUR

Membrane Bioreactor Variable Salinity Plant

MEMBRANE

lower cost andimprove wat er quality

Test bedding various membranes to 2in-1 plant capable oftreating both
fres hwater ands eawater

USED WA TER TRE ATMEN T

Membrane Distillation 16-in Reverse Gsmosis Membranes

WATER QU ALITY Research

First plant in worldt o use 16-in RO
membranes for water rec lamation

Combination of existing membrane &
conventional distillati on tec hnol og ies

Connecting with International Partners Avibrant Singapore Water Industry
-t System Phama RS
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Equip ment

«Chemitrea
5P oject Managem ent Suppliers
@ Testing & §Filtration equi pm ent
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« Attract leading research institutes, universities, coporate |abs to Singgore
« Collaboratewith leading research institutes, universities, comporate labs
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« National Research Foundation set aside S$330mil over five years to
grow the wat er industry

¢ 2015 Targets:
i. Increase value-add from S$0.5bnto S$1.7bn

i
i. Double number of jobs to 11,000 i
- Agencies NarianarReseanenFousoarion
Ty W Chrum [ UF
— Key Agencies: Ervionmentand  PUB. the national Economic
Water Resources water agency Development Board

National Universty - Nasyang Techm\og\cal
ingapor
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= Theglobal platform for w ater solutio ns

= Brings together policymakers,in dustry leaders,
expertsan dpractitioners
= Address c hallen ges, showc ase te chnol ogies ,
discover op portunities & cele brate
achievem ents
= Key highlig htsinclu de Lee Kuan Yew Water Prize ,

Water Le aders Summit (by invitation only), Water
Convention, Water Expo &Business Forums

Year  No.of No. of Value of deals  No. of No. of
attendees  countries tenders& colocated  participating
participated  invesments  events companiesin

announced Water Expo

42

) 5$380m

Three Strategic Thrusts

1. Atract & anchor mgor *  Environment& Water | 1. Govenment-led export
internationa companies Reseerch Programme initi atives
. Govem ment o -
govem ment e ff orts

2. Groomlocd companies to Strengthen internationa

+  Trade missions &

becomeworld-cdass R&D linkages intema tiona | con ferences
“champions”
+  Singgpaessaglobd test 2. Maketand brand
3. Proliferatestat-up bed Singapare swater industry

companiesin EWT + Engage inte et onal

*  Encourageearly adoptionof organiza tions
new technology +  Singap ore Inte mati onal
WaterWee k

*  Bring new technologiesto
themarket

* Groomtdent and manpower |
Technology as the Key Pillar

e _ IndiaBusiness Forum 2011 QWH

Theme: SustainableW ater Investments in India

¢ Oneof themost popular business forums during past
3SIwWwW

¢ India Business Forum 2011 will focus on policies,
strategies & incentives that serveto sustain favourable &
long-term water project partnership between India &
Singapore

¢ The forum will offer enriching insights from public and
privateindustryplayers as well as potential development
projects, trends and policies




Some of the Honourable Ministers & Senior Government
Officials who had attended SWW s

=SIWW 2008

HE ShriRanjeet Kamble, Ministe for State for Water Supply & Sanitation
Dept,MJP

Dr.MRamachandran, Secretary, Ministy of Urban Developmert,
Government of India

Mr. A K Jain , Principal Se cretary, Water Supply & Sanitation Dept., MJP

= SIWW 2009

HE Gen (Ret’d) JJ Singh, Governor of Arunachal Pradesh

HE Mr Lal Thanhawla, Chief Minister of Mizoram

HE Mr Mahipal Maderna, Minister for Water Resou ces & PHED,
Government of Rajasthan

Mr.Ram Lubhaya, Principal Secretary, Water Resources & PHED,
Government of Rajasthan

= SIWW 2010

His Excellency ShriVincent HPala, Minister of State for Wate
Resour ces, Government of India

His Excellency Professor LK Dhoble, Minister for Wate Supply &
Sanitation, Government of Maharashtra

Mr.Umesh Narayan Panijiar, Union Secretary, Minigry of Water

Resources, Government of India

\ Singapore
International
Water Week

Visit us at
www. siww.com.sg t find out more!




