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PUB, the national water agency of Singapore PUB, the national water agency of Singapore 



Singapore

Land Area ~710 km 2

Population 4.99 mil

Average Annual Rainfall 2,400 mm

Average Water Demand 1.6 mil m 3/day
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Summary of Findings from Vulnerability Study for Si ngapore:

• No discernible trend in rainfall projections  

• Average daily temperature could increase by between 2.7 to 
4.2oC by 2100

• Mean sea level could rise by 24 to 65 cm by 2100

Findings are consistent with global projections by IPCC
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� Drought
� Diversifying Supply – 4 National Taps

� Reducing Demand – Water Conservation 

� Extreme Storms
� Engineering 

� Reclamation level 

� Design for higher intensity rainfalls 

� Soft Engineering  

� ABC Waters Programme 

������	 ����������
�����	��!	��
��	�



� Drought

- Water: an essential life source 

- Supports both domestic households and our industri es

- A drought will lead to disruption to lives and ind ustrial 
output
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An Old Jewish Saying: 

“In the desert you will recognise the 
true taste of water”



7

� Drought
� Diversifying Supply – 4 National Taps

� Reducing Demand – Water Conservation 

� Extreme Storms
� Engineering 

� Reclamation level 

� Design for higher intensity rainfalls 

� Soft Engineering  

� ABC Waters Programme 

������	 ����������
�����	��!	��
��	�



��"�#����	��$�	������	�	����	������	

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

drainage of storm water
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Ind irec t Potab le 

Use

Direct Non-
Potable Use CollectionCollection

ofof
Used Water Used Water 
in Sewersin Sewers

TreatmentTreatment
ofof
Used WaterUsed Water
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Local catchment

Imported water 

NEWater

Desalinated water

4 National Taps 3P Approach

“Conserve Water”

“Value Our Water”

“Enjoy Our Waters”

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

Legend

Unprotected Water 
Catchment

Protected Water Catchment

Proposed Water Catchment

Protected 
CatchmentUnprotected 

Catchment
Urban 
Stormwater 
Collection 
System

o Half of Singapore is already water catchment

o Catchment area will be increased from half to two-

thirds by 2011

MacRitchieMacRitchie ReservoirReservoir

Kranji Reservoir 

Bedok Stormwater Pond
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NEWater pipeline

NEWater Plant

Service Reservoir

Legend

Ulu Pandan

Kranji Expansion
9 mgd ��� � 17 mgd

Bedok Expansion
7 mgd ��� � 18 mgd

Changi

5th NEWater 
Plant

Kranji

Seletar

Bedok

NEWater independent of the vagaries of weather
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� To diversify our water resources and ride out 
the vagaries of weather

� SingSpring Pte. Ltd., under a 20 year DBOO 
arrangement with PUB

� Supply of 30 mgd for 20 years

� Opened in Sep 05
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SWROCurrent ~3.5 kWh/m 3

Breakthrough R&DLong-term
• Process: 0.75 kWh/m 3

• System < 0.75 kWh/m 3 

(with optimisation and energy 
recovery) 

Memstill (with waste heat); 
Electrochemical Desalting;

Short-term < 1.5 kWh/m 3

?? BiomimeticsBiomimetics ??????

��(	���	������!+)��$	���������+�����(�����



14

� Drought
� Diversifying Supply – 4 National Taps

� Reducing Demand – Water Conservation

� Extreme Storms
� Engineering 

� Reclamation level 

� Design for higher intensity rainfalls 

� Soft Engineering  

� ABC Waters Programme 

������	 ����������
�����	��!	��
��	�



15

����	�(	



16

Water Mark Award
Accepting 

Nominations Now

Our Waters Programme
43 adopters so far

Weddings at 
Reservoirs

Activities in 
Reservoirs and 

Canals
NEWater Visitor 

Centre 
More than 500,000 
visitors since its 

opening 
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� Extreme Storms

- Extreme, high intensity storms can result in flood ing

- Although short-lived, it can potentially incur sig nificant 
economic damage to both infrastructure and business  
activities
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0.59 m (max. forecast by AR4)
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1960 Singapore Coastline  
1990 Singapore Coastline  Current & Future    

Singapore Coastline  

Land Reclamation
1.25 m above highest tide (minimum)

Highest Tide
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• Drainage infrastructure and 
improvement programmes to 
reduce flood prone areas:

3200 ha 1970s
124   ha 2007
66     ha 2011 

• Raising low-lying areas in 
conjunction with development 
proposals

• Review of drainage design criteria
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The Blue Map of Singapore
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A. ACTIVE
New recreational spaces

B. BEAUTIFUL 
Integration of waters with urban landscape

C. CLEAN 
Improved water quality

“… 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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- Initiative to transform Singapore’s 
pervasive network of drains, canals 
and reservoirs into beautiful and 
clean streams, rivers and lakes

- As part of our objective of making 
Singapore a City of Gardens and 
Water Macritchie Reservoir

Kallang River Bishan Park 
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- Challenge of larger urbanised water catchment

- Need to move towards sustainable water management  (ABC Waters 
Management )

- Involves detaining and treating run-off using ABC Waters design features

- Need for collaboration for catchment wide implementation and long term 
sustainability
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Creating a reservoir in the city
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Creating a Reservoir in the City
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� Water Level in Reservoir must be kept within an 
operating range

� Not too high 

� Flood risk + boats cannot go under bridges

� Not too low

� Water supply risk + boats cannot travel upstream

� Maintain good water quality for potable water 
treatment and recreational use 
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4 – 8 July 2011
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Theme -
Sustainable Water Solutions for a Changing 
Urban Environment

Featuring:
� Lee Kuan Yew Water Prize 
� Water Leaders Summit 
� Water Convention
� Water Expo
� Business Forums
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Thank You

Marina Barrage, Singapore


