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ABC Waters: Creating Sustainable Green Infrastructure 
in the case of Pioneer & Crescent Hall,

Nanyang Technological University, Singapore.

•  ABC Waters (Water Sensitive Urban Design) 

•  NTU Masterplan  (A Holistic Approach) 

•  Pioneer & Crescent Hall (The Pilot Project) 
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Sustainable Urban Water Balance



BLUE 
(Hydrologist/ 

Hydraulic Engineers) 
ORANGE 

(Architects/ 
Planners) 

 

GREEN 
(Landscape Architects/

Ecologist) 
 

Integrated  
Solution 

 

Integrating Environment (Green), Waterbodies (Blue), as well as the Community (Orange) 
to create an ecologically sustainable urban environment. 

ABC Waters Concept



ABC Waters Concept

•  Cleansing / Cleaning 

•  Low Maintenance 

•  Aesthetic 
Design Factors/ Output   >

Principle of ABC Waters Concept
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Making Connections…
connecting the patches with corridors of walkways, native greenery, bio-ponds, 
streams, and amenities

The 2010 Masterplan for Nanyang Technological University proposed an overall landscape 
strategy, based on the Patches, Corridors, and Matrix theory developed by Richard Foreman. 
�
The fundamental principle of this theory is to connect isolated patches of landscapes via 
landscape corridors, planted with native plants. Connected native landscapes attract flora and 
fauna that enhances the overall bio-diversity and sustainability of the environment. 
�
This theory provided the framework, which helped guide the development of the landscape goals 
and objectives to achieve an environmentally sustainable native landscape that would 
provide NTU with a distinct identity of a “Campus in a Garden”.
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BEFORE 

AFTER 



BEFORE 
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storm water management…..



natural retention ponds



concrete drains� natural stream 



living streams, rivers, ponds 



sensitive intervention 
�tread lightly 



enhance bio-diversity� 
social space 



outdoor classroom 



�jogging, cycling, walking, 
resting�.. 
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Existing Lily Pond



Stagnant Water Body



Deep Topography Depression, Concrete Drain



Deep Topography Depression, Concrete Drain & Outlets
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Pond

Wetland

Sedimentation 
Basin

Rain Garden

Cleansing 
BiotopeRWDP

Emergency Spillway



Treatment Train   
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Key Design Considerations

Flood Control 
�  proper by-pass system from ABC Waters design features must be provided and connected 

to the storm drain so that the surrounding area will not be flooded
�  Minimum engineering requirements for surface water drainage must be met

Performance Targets
�  ABC waters features to be designed to meet the stormwater quality objectives 
�  Removal of  80% for  TSS, 45% for TN and 45% of TP (for 90% of all storm events)

Erosion and Sediment Control
�  Prevent sediments from construction sites from flowing into drains during rain events
�  Employing soil stabilisation techniques such as bioengineering

Mosquito Control
�  Prevent mosquito breeding 



Design Considerations

•  To remove (by settling) coarse to medium-sized sediments
•  To capture 70 to 90% of sediments (>125µm) 
•  To regulate flows entering the downstream system

Preliminary Design

•  Size (surface area) of existing �Lily Pond� maintained; existing 
pond need to be elevated to achieve depth of 2m

•  Permanent pool size able to capture 95% of sediments 
•  Sediment storage volume sized to ensure de-silting only required 

every 5 years
•  Discharge capacity of control outlet for �design operation flow��(1-

year ARI)
•  Spillway length to convey �above design flow� (10-year ARI)
•  Permanent WL @ 119.00mRL 
•  Emergency overflow @ 119.30mRL

ABC WATERS FEATURES
SEDIMENTATION BASINSedimentation Basin



Design Considerations

•  To remove fine suspended solids and associated contaminants (e.g. nutrients, 
metals, organic contaminants and hydrocarbons)

Preliminary Design

•  Capacity to cope with runoff from sedimentation basin

•  Designed to treat runoff originating from pervious and impervious areas 
•  Riser outlet system designed to ensure detention time of 48hrs; extended detention 

is 0.5m
•  Wetland sized to achieve an estimated removal performance of 80% for TSS, 70% 

for TP and 50% for TN
•  Permanent WL @ 117.00mRL  and 116.00mRL respectively

•  Due to high permeability of soil (sandy silts) � lining required
•  Velocity < 0.05m/s to avoid re-suspension
•  Adequate protection of the macrophyte zone during �above  design� conditions by 

provision of by-pass system when inundation of the zone reaches the design 
maximum extended detention depth

•  Emergency overflow @ 117.50mRL and 116.50mRL respectively
•  Re-circulation to recreational pond

ABC WATERS FEATURES
WETLAND

Wetland



Design Considerations

•  To provide detention & treatment of stormwater
•  To provide ponding volume above a bio-retention surface to 

maximise the volume of runoff treated through the filtration media

Preliminary Design

To treat part of the runoff from impervious areas  of the new 
development (Block 5, Block 6, Fire Engine Access Way for Block 5 & 
6)
To be located in close vicinity of the new residential blocks, forming part 
of the landscape design
Rain gardens sized to achieve an estimated pollutant load reduction of  
80% for TSS, 45% for TP and 45% for TN
Overflow pit located near inlet zone to prevent high flows passing over 
the surface of the filter media

ABC WATERS FEATURES
RAIN GARDEN

Rain Garden



Design Considerations

•  To revitalise lakes and cleanse urban water bodies
•  To provide effective treatment with natural aesthetic

Preliminary Design

•  Nutrient-poor substrates  are planted with wetland plants with 
high cleansing capacity

•  Designed for detention time of 1 – 2 hours
•  Re-circulation from recreational pond

ABC WATERS FEATURES
CLEANSING BIOTOPE

Cleansing 
Biotope



Design Considerations

•  Sufficient dissolved oxygen level 
•  Good water clarity
•  No algal bloom

Preliminary Design

•  Permanent Water Level @ 115.00mRL
•  Depth varies between 1.5 and 3.0m
•  Due to high permeability of soil (sandy silts) � lining required
•  If possible, to provide storage capacity for irrigation
•  Re-circulation to wetland & cleansing biotope
•  Aeration system

•   Critical component of maintaining a healthy and clean pond 
•   The oxygenation and water circulation benefits of a pond aerator 

allow for faster decomposition of waste, reduction of algae growth, 
necessary oxygen and gas transfer, cleaner water and stimulation of 
beneficial pond bacteria.
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THANK YOU
LAr. Alfred Lee Fei Chong | Sitetectonix Pte. Ltd.


