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IETF - WATER INDIA 2011 
Integrated Water Resource Management

- Singapore Experience

Mr Tan Thai Pin, Director (W ater Supply Plant)
PUB, Singapore 2

Singapore

Land Area 710 km2

Population 5 mil
Average Annual Rainfall 2,400 mm
Average Water Demand 1.6 mil m3/day

Country 
Information
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To ensure a sustainable quality 
environment in Singapore

To ensure an efficient, adequate and 
sustainable supply of water 

To deliver and sustain a clean and healthy environment and 
water resources for all in Singapore.

PUB : Part of Singapore’s MEWR Family

v Clean Land

v Clean Air
v Public Health

vWater Supply
v Used Water
v Drainage

Background of PUB 4

seasea

From sourcing, collection, purification and supply of drinking water, to treatment of used 
water and turning it into NEWater, drainage of storm water

The Water Loop
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Ensuring Water Sustainability 
for Singapore

Local catchment 

Imported water 

NE Water

Desalinated water

4 National Taps 3P Approach

“Conserve Water”

“Value Our Water”

“Enjoy Our Wate rs”

“Water for All” “Conserve, Value, Enjoy”
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Leg en d

Un p ro tected  Water Catch men t

Pro tected  Water Catch men t

Protected 
Catch mentUnprotected 

Catch ment
Urban 

Storm water  
Collection 

System

• Half of Singapore is already water catchment

MacRitchie Reservoir Kranji Reservoir 

Bedok Stormwater Pond

National Tap 1: Local Catchments
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Protected 
Catch mentUnprotected 

Catch ment
Urban 

Storm water  
Collection 

System

National Tap 1: Local Catchments

• Catchment area will be increased from half to two-thirds 
by 2011

Pu nggolPu nggol

Leg en d

Un p ro tected  Water Catch men t

Pro tected  Water Catch men t

Prop o sed Water Catch men t
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Creating a reservoir in the cit y

• Urban catchment - 1/6 of Singapore
• 3-in-1 function: water storage, flood 

control, lifestyle attraction
• Officially opened  by the Prime 

Minister on  31st Oct 08
• > One mil lion  visitors to  date

Local Catchments: Marina Barrage
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Pulau 
Serangoon Cofferdam Site Office

Proposed Serangoon 
Reservoir

Punggol – Serangoon Reservoir Scheme 
Expanding  the First National  Tap

The 16th and 17th

reservo irs of S ingapor e

Serangoon Reservoir
Punggol Reservoir

Proposed Punggol 
Reservoir

Pulau Punggol Timor

Gatehouse area

M arina 
Country Club
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Imported Water from Johor

• Two water agreements with Johor, Malaysia
o 1961 to 2011
o 1962 to 2061

State of Johor, Malays ia

PUB p ipel ines 
carry ing water from 

Johor

Second National Tap
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NEWater

NEWater pipeline

NEWater Plant
Service Reservoir

Legend

NEWater capacity to meet 30% of Singapore’s water needs by 2011

Third National Tap
Kranji

Seletar

Bedok

Sembcorp 
NEWater 

Plant - DBOO

Ulu Pandan  
NEWater Plant 

by Keppel 
Seghers- DBOO

12 mgd 
in 2003 

17 mgd
in 2008

6 mgd 
in 2003 

18 mgd
in 2009
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• Used water s uper highway to meet needs for the f utur e
• Susta inable s olution to S ingapore’s long-ter m needs for us ed 

water co llection, treatment, dis pos al and reclamat ion 
• Integr al part of S ingapor e’s water s upply str ategy

Phase 1
Phase 2

Used Water Infrastructure 
- Deep Tunnel Sewerage System (DTSS)
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DTSS ($3.6 billion; 
2000 to 2008) 

DTSS ($3.6 billion; 
2000 to 2008) 

Completed in Feb 2005

DEEP TUNNELDEEP TUNNEL

Completed in 2008
Changi NEWater Plant  -

Completed in 2010

Deep Tunnel Sewerage System (DTSS)
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Opening of Changi W ater Reclamation Plant

Key Achievements

§ 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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SingSpring Desalination Plant

üü Officially opened by PM Lee on Officially opened by PM Lee on 
13 Sep 200513 Sep 2005

üü 136,000 m136,000 m33 per dayper day
üü 20 year DBOO plant by 20 year DBOO plant by 

SingSpring Pte Ltd, a Hyflux SingSpring Pte Ltd, a Hyflux 
subsidiarysubsidiary

Desalinated WaterFourth National Tap
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Ensuring Water Sustainability 
for Singapore

Local catchment 

Imported water 

NE Water

Desalinated water

4 National Taps 3P Approach

“Conserve Water”

“Value Our Water”

“Enjoy Our Wate rs”

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

3P Approach

“Conserve Water”

“Value Our Water”

“Enjoy Our Wate rs”

“Conserve, Value, Enjoy”



17

UFW Control via Integrated 
Networ k Mana gement

W ATER DEM AND M AN AGEM ENT
Water Conservat ion

Water 
Conservation 

Strategy

Pricing
Reflect the strategic 

importance and scarcity value 
of water

Voluntary
3P approach

Promote ownership 
of water conservation

Mandato ry
Cut down on excessive 

flow and wastage of water

Conserving our Waters  

Good 
Customer 
Service –
Reliability

&
Quality

Leakage 
Control

Accurate 
Metering

Good Quality Network 
&

Effic ient Management

Strict 
Legislation

Customer 
Relationship 
Management
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Pot ab le Wa ter Use d W at er

Tari ff 
cat e gor y

Co ns um pti o n bl oc k
(m3 per m t h)

Tari ff
(¢/m 3)

WCT1

(%)
To ta l
(¢/m 3)

WBF2

(¢/m 3)
SAF3

(¢/ ap pl ia nc e)

Dom esti c 1 to  4 0 117 30 152 30 300

Abov e 4 0 140 45 203 30 300

Non -d om esti c All unit s 117 30 152 60 300

1: Water Conservation Tax – Tax on consumption to reinforce the water conservation message
2: Waterborne Fee – Volume-based used water fee
3: Sanitary Appliance Fee – Fixed used water fee based on the number of sanitary appliances

Conserve: Pricing

• Volume-based billing 
• Regulated by  Ministry  (Environment & Water Resources) 
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C ultiv atin g envi ro n men tal re sp onsi bility a mo ng pe opl e 

ABC Waters Programme
Launched in  2006, ABC Waters Programme is about:Launched in  2006, ABC Waters Programme is about:

A. ACTIVE
New rec re ati onal  sp ac es

B. BEAUTIFUL 
Inte gr ati on of w at ers  wit h u rb an l an dsc ap e

C. CLEAN 
Imp ro ve d w ate r q uali ty

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

• 17 reservoirs 
• 32 major rivers 
• 7,000+km of waterway s
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The ABC Waters Master  Plan
• ABC Waters Masterplan was developed and publis hed in early 2008 

- 28 key projects identified for implementation over 5 years
- Over 100 sites to be implemented by FY2030

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

• Takes a holistic view of urban planning and the management of water 
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Before
New feat ures include floating p latform for perfor manc es 

and educ ational inter activ e water featur es
Com pleted in Apr 2008

Completed ABC W aters project – Kolam Ayer W aterfront
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Completed ABC W aters project – Bedok Reservoir

Before

New Features:
• Landscaping along the banks
• Floating deck with 

performance stage and 
fishing deck

• Viewing Galleries on 
reservoir banks

Com pleted in June 2008
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Multi – purpose stage & Heritage Bridge
Completed ABC Wat ers project – Lower Sel etar Reservoir – Family Bay

Completed in May 2010
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Night Scene
Completed ABC Wat ers project – Lower Sel etar Reservoir – Family Bay
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Ongoing Project - Sengkang Floating Island

A float ing boardwalk connects 
the is land and the park

A fixed bridge connecting 
floating is land to the Anchorvale 

CC

The floating is land helps to filter 
water while providing a 

transition from community c lub 
to park

Artist Impression. Design subject to ame ndment
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Features
• Meandering 

waterway 
integrated with 
the adjacent 
Bishan Park

• Water playground 
for learning and 
recreational 
activ ities

• Alfresco dining by 
the river

• Gently s loped 
river banks allow 
people access to 
water.

Ongoing Project- Kallang River @ Bishan Park

Artist Impression. Design subject to ame ndmentBefore
28

Ongoing Project – MacRitchie Reservoir Phase 2
Improved Bandstand and New Submerged Boardwalk
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USED WA TER TRE ATMEN T

DIRECTOR (TECHNOLOGY)

INTE LLIGE NT WA TERSHED  
MANA GE MEN T

MEM BRANE

NETW ORK MA NAGE MEN T

WATER  T REA TMEN T

WATER  QU ALITY

Pilot
Scale

Demonstration
Scale

Fundamental
Research
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Investment in R&D – 200 projects at $110 m

§ Footnotes in  Trebuchet MS Reg ula r 10pt

Membrane Bioreactor

Test -b ed di ng  vari o us me mbra nes  to 
low er c ost a n d i mpro ve wat er qu ality

16-in Reverse Osmosis Membranes

First p la nt i n worl d t o use  1 6- in  RO 
me mbra nes  for water  rec la mati on

Membrane Distillation

Co mbi nati on  o f existi ng  me mbran e & 
con ve nti on al distil lati on  tec h nol og ies

2- in -1  p la nt c ap abl e o f tre ating  b oth  
fres hw ater an d s ea water

Variable Salinity Plant 
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• Attract leading research institutes, universities, corporate labs to Singapore
• Collaborate with leading research institutes, universities, corporate labs

Connecting with International Partners
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System 
Integrators
§Desalinatio n
§Wastewater  
treatment
§Liqui d separati on
§Membrane systems

Consultancy/
Engrg Svcs
§Feasibili ty st udies
§Technic al 
consul tancy
§Project Management

Equip ment 
Suppl iers

§Filtration  equi pment
§Disinfecti on e quipment
§Control system provi ders

Township 
devt

Membranes
Suppl iers

Pharma

F&B

UPW

Water Treatment 
Chemicals

Utiliti es 
Compa nies

§Govt b odies
§BOO contractors
§Multi- utiliti esFinancing

Industrial
wastewater 
treatment

Testing & 
Analysis
Services

Municipal
wastewater 
treatment

Materials

•CAWT
•Setsco
•NUS 
•NTU 

•Keppel Seghers
•Hyflux
•SembEnviro
•Veolia Water
•Darco
•Dayen

•Siemens
•GE Water
•Veolia Water
•Pall
•Chemitreat
•GrahamTek

•CH2MHill
•Black & Veatch
•CDM
•MWH
•CPG
•PUBC

•Nalco
•BioLab
•Chemitreat

• Zenon
• Hyflux
• Memcor/Siemens 
Water
• Hydranuatics
• Toray

A vibrant Singapore Water Industry 

Building a glo bal h ub i n enviro nment an d water  in Sin gapore
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• National Researc h Foundation s et as ide S$330m il over fiv e years to 
grow the wat er industry 

• 2015 Targets:
i. Increase v alue-add from S$0.5bn to S $1.7bn
ii. Double num ber of jobs to 11,000 

• Agenc ies
– Funding: 
– Key A gencies: 

Growing the Water Sector

Ministry of the 
Environment and 
Water Resources

PUB, the national 
water agency

Economic 
Development Board

National University 
of Singapore

Nanyang Technological 
University

Pr ime  Mi n is te r Le e  Hs ie n L o on g
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Three Strategic Thrusts

Cluster Developme nt Technolog y Developme nt Internationalisation

1. Attract  & anchor major 
international companies 

2 . Groom local companies to  
become world-class 
“champions”

3. Proliferate st art-up 
companies in  EWT 

• Environment & Water 
Research Programme 

• Strengthen international 
R&D linkages 

• Singapore as a global test-
bed 

• Encourage early adoption of 
new technology 

• Bring new technologies to  
the market 

• Groom talent and manpower 

1. Government-led export 
initi atives  

• Govern ment -to -
govern ment e ff orts

• Trade  miss ions  & 
interna tiona l con ferences  

2. Market and brand 
Singapore’s water industry 

• Engage  inte rnati onal 
organiza tions  

• Singap ore Inte rnati onal 
Water Wee k 

Technology as the Key Pillar
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Sustainable Water So lutions for  a Changin g Urban Environ ment

4 - 8 July 2011

• The g lobal platform for w ater solut io ns

• Br ings together pol icymakers , in dustry leaders,  
experts an d practit ioners

• Address c hallen ges , sho wc ase te chnol ogies , 
discover opportunities & cele brate 
achievem ents

• Key hi ghlights inclu de  Lee  Kuan  Yew  Water Prize , 
Water Le aders  Summit (by invitat ion  only) , Water 
Convention,  Water Expo & Busi ness  Forums

Year No. of 
attendees

No. of 
countries  
participated

Value of deals, 
tenders & 
investments 
announced

No. of 
co-located 
events

No. of 
participating 
companies in 
Water E xpo

200 8 8,5 00 79 S$3 80m 42 350

200 9 10, 00 0 82 S$2. 2b 76 420

201 0 14, 00 0 112 S$2. 8b 120 514
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India Business Forum 2011

Theme: Sustainable W ater Investments in India

• One of the most popular business forums during past    
3 SIWW

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

• The forum will offer enriching insights  from public and 
private industry players as well  as potential development 
projects, trends and policies 
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Some of the Honourable  Ministers & Senior Government 
Officials who had attended SIWW s

•SIWW 2008
HE Shri Ranjeet Kamble, Minister for State for Water Supply & Sanitation 

Dept, MJP
Dr. M Ramachandran, Secretary, Ministry of Urban Development, 

Government of India 
Mr. A K Jain , Pr incipal Se cretary, Water Supply & Sanitation Dept., MJP

• SIWW 2009
HE Gen (Ret’d) J J  Singh, Governor of Arunachal Pradesh
HE Mr Lal Thanhawla,  Chief Minister of Mizoram 
HE Mr Mahipal  Maderna, Minister for Water Resources & PHED, 

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

Government of Rajasthan 

• SIWW 2010
His Excellency Shri Vincent H Pala, Minister of State for Water 

Resources, Government of India
His Excellency Professor L K Dhoble, Minister for Water Supply & 

Sanitation, Government of Maharashtra
Mr. Umesh Narayan Panjiar,Union Secretary, Ministry of Water 

Resources, Government of India
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Thank You

Visit us at 
www. siww.com.sg to find out more! 
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Thank You


