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Active, Beautiful, Clean Waters Programme

ABC Waters at Potong Pasir – A Case Study



1. Introduction – Liu Huei Lyn (PUB)
 ABC Waters Programme
 3P Partnership – Adopters of ABC Waters at Potong Pasir
 Overview of Site at Potong Pasir – Kallang River

2. Design Concept, Engineering Requirements & Lessons Learnt
- Kenneth Hew (Worley Parsons)

 Concept Overview & Key Features
 Environmental & Hydrology
 ABC Waters Design Features
 Site Constraints & Lessons Learnt

3. Construction & Maintenance of ABC Waters Design Features
- Luke Lee (Nature Landscapes)

 Pre-construction
 Construction step-by-step
 Maintenance

Agenda



ACTIVE
• New recreational and community spaces
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BEAUTIFUL
• Integrating waterbodies and waterways with their urban landscape 

CLEAN
• Improving water quality



3 key strategies:

1. Development of ABC Waters Masterplan 
‐ Implementing 28 projects in Phase 1
‐ Implementing 19 projects in Phase 2

2.  Promoting adoption of ABC Waters concept 
‐ Getting the public agencies & private developers to 
incorporate ABC Waters Design in their projects

3. 3P Partnership Approach
‐ Getting community to take ownership of the projects

ABC Waters Programme



17 reservoirs
32 major rivers
8000km of waterways

The Blue Map of Singapore



PHASE 1 PROJECTS

LONG TERM PROJECTS

ABC Waters Programme
The Blue Map with projects islandwide



• Participation in
the design process

• Familiarisation Tours

3P Partnership Approach
People Public Private



To recognise, inspire and encourage community stewardship of Singapore's water 
resources. 200 of the 267 Friends of Water have adopted ABC Waters sites.

St. Andrews Secondary School planting of Raingarden 
ABC Waters at Potong Pasir

Sony and Commonwealth Sec Sch launching 
Floating wetlands into Pandan Reservoir

Friends of Kallang River @ Bishan-AMK Park
Bishan North Watch Group

Friends of Water Stewards



Targeted at secondary school students, educating them about 
water related issues and encouraging them to conserve water, 
keep our waterways clean and adopt water safety habits

[ 5/ 1/ 2016 3:49 PM] Pei Zhen LEE (PUB): 

ABC Waters Learning Trail



St Andrew’s Village

 Friends of Water since 2005
 St Andrew’s Junior School

Site visits to Kallang River
 St Andrew’s Secondary

Regular Clean Ups at Kallang River
River Studies into Science curriculum
Water Quality tests for Geography students

 St Andrews Junior College
Regular Clean Ups at Kallang River

 Developing a community learning trail at
ABC Waters @ Kallang River (Potong Pasir)



KALLANG BAHRU – NICOLL HIGHWAY

TOA PAYOH – KALLANG BAHRU

BISHAN – BRADELL – TOA PAYOH

THOMSON – BISHAN – BRADDELL

Kallang River



Areas  immediately adjacent to / 
fronting river:
>50% residential 
>30% educational

Mid-scale – river width: 27-35 m

private moderately 
private

public very 
public

moderately
public

Kallang River



Site & Context

NE 10

St Andrew’s 
Village

Kallang 
Park Connector

Residents

LTA
Footpath

Site & Context



Community 
Open Space

Education
ABC Waters
Design Features

Bringing people
closer to the water

Community Engagement



Site Photos



Site Photos



1 - OPEN PLAZA WITH SEATS (1)
2 - CANOPY WITH SEATS (2)
3 - ENTRANCE (10)
4 - LOOK-OUT DECK (4)
5 - GABION WALL (4)

6 - RAIN GARDEN (3)
7 - FOOTPATH WITH SAFETY RAILING (1)
8 - REST AREA WITH SEATS (5)
9 - VEGETATED SWALES (5)

Overview of Project & Concept
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Design Concept

1) Concept provides the community a waterside park experience with a good balance 
between hard and soft scapes.

2) Plaza area encourages interaction within the community, community activities and 
students activities.

3) Footpath provided allows a through public access and circulation along the waterway. 
4) Look-out decks encourages community to be closer to the waterway. 
6) Gabions walls provide a rustic and natural outlook of the waterway.
7) Plants of various outlook, colour and  functions are planted along the river banks 

enhances the natural beauty of the waterway
8) Rain gardens and vegetated swales collects, treat and convey the surface runoff 

before discharging into the waterway.



All-round circulation path
Dual-way access
Entrance to footpath
Footpath
Look-out deck 

Access & Circulation



Flow profiles along affected Kallang River 
1) Parameters assumed in flow profile analysis:
 Q = ranges from 300 m3/s to 600 m3/s
 Tailwater at downstream ranges from Q = 300 m3/s and Q = 

600 m3/s
 Manning n of lined main channel = 0.015
 Manning n of un-lined banks = 0.035

2) The proposed ABC features along the affected section of 
Kallang river has insignificant effect on the flow back-up along 
the river. This is mainly because the proposed features are 
located outside the main waterway where the bulk of flood flow 
is conveyed.

3) Flow velocity along the banks could reach 0.76 m/s during peak 
flood flow of  600 m3/s

Water Levels



Water quality improvement 
Treatment of storm water runoff is provided by passing water 
through the rain gardens prior to discharge. 
Nutrient & Metalloid uptake is carried out by water edge plantings.

Bio-engineered banks
Gabion walls with layers of brush planting provided along the 
slopes of waterway. 

Environmental & Hydrology



1. Gabions
2. Look-out Deck 
3. Bioengineered bank with 

wetland planting
4. Vegetated swales leading 

to rain gardens
5. Footpath
6. Softscape planting

I

II

Sections

1

2
1 in 25 year flood level 103.12
1 in 10 year flood level 102.69
1 in 5 year flood level 102.5

4

3

5

SECTION I

4 3 1 in 25 year flood level 103.12
1 in 10 year flood level 102.69
1 in 5 year flood level 102.5

1

5

SECTION II
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Site Plan

ABC Waters Design Features – Swales & Raingardens 

RG3
Swales 5



Runoff Catchment plan (2)

Runoff Catchment plan (1)

ABC Waters Design Features – Swales & Raingardens

RG 1
Swales 1 Swales 2



Design Methodology

 The 3 rain gardens installed will treat storm water runoff within the site 
catchments and water from the nearby roadside drain to improve the 
quality of water within the wider catchment.

 Design assumptions for the Raingarden 1  :-
a) 3 month ARI with 10mins time of concentration : 72mm/hr
b) Max filtration rate : 3.2L/s
c) The extended detention depth in Rain Garden : 300mm
d) The ratio of treatment surface area to impervious area : 3%
e) Filter media saturated hydraulic conductivity : 180 mm/hr
f) Filter Media Depth : 0.6m
g) The expected pollutant reductions are 88%, 75% and 46% for Total 

Suspended Solid, Total Phosphorus and Total Nitrogen respectively.
h) Discharge pipe size : 150mm dia

ABC Waters Design Features – Swales & Raingardens 



Design Methodology

 Design assumptions for the Vegetated Swales :-
a) Side slope of the swale : 1 in 2 
b) Longitudinal Slope : 1 in 200 
c) Base width of the swale : 100mm
d) Maximum vegetation height : 100mm
e) Manning’s n : 0.04

ABC Waters Design Features – Swales & Raingardens 
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ABC Waters Design Features – Swales & Raingardens 

Swale – Typical Cross Section

Filter Media Layer 
(Sandy Load)

(Hydraulic Conductivity 25mm/hr)

Drainage Layer with 2~5mm Ø Fine Gravel

Transition Layer with 1mm Ø Sand

100mm Ø Perforated Flexible HDPE Subsoil Pipe
at 1:200 gradient

Geotextile Lining

20
0

50
0

10
0

20
0

1X150mm Ø Heavy Duty 
uPVC pipe at 1:200 gradient

SWALES RAINGARDEN

1X100mm Ø Perforated Flexible 
HDPE Subsoil Pipe at 1:200 gradient

100mm Ø Perforated Flexible HDPE Subsoil 
Pipe at 1:200 gradient

Swale – Typical Longitudinal Section



ABC Waters Design Features – Swales & Raingardens 

Rain Garden Section

Geotextile Lining  

Filter Media Layer
(Sandy Loam)

(Hydraulic Conductivity 
180mm/hr)

Transition Layer with 3~5mm Ø 
Coarse Sand

Drainage Layer with 2~5mm Ø 
Fine Gravel

100mm Ø Perforated Flexible  HDPE 
Subsoil Pipe at 1:200 Gradient

1x300mm Ø Heavy Duty 
uPVC Pipe at 1:200 Gradient

100mm Ø uPVC Non-Perforated 
Upstand Servicing Pipe

Filter Media Layer
(Sandy Loam)

(Hydraulic Conductivity 180mm/hr)

Transition Layer with 3~5mm Ø 
Coarse Sand

100mm Ø Perforated Flexible  HDPE 
Subsoil Pipe at 1:200 Gradient

Drainage Layer with 2~5mm Ø 
Fine Gravel

Geotextile Lining  

Overflow Pit 
(0.6x0.6x1.3m)

100mm Ø uPVC Non-Perforated 
Upstand Servicing Pipe

100mm Ø Non-Perforated 
uPVC Pipe at 1:200 gradient 
from Swale

Raingarden – Typical Section @ Footpath

Raingarden – Typical Section @ Entrance

Overflow Pit 
(0.6x0.6x1.35m)

60
0

20
010

0

60
0

20
0

10
0



ABC Waters Design Features – Swales & Raingardens 

350mm Ø  Heavy Duty 
uPVC Pipe

Geotextile Lining  

Transition Layer with 3~5mm Ø Coarse Sand
Drainage Layer with 2~5mm Ø

Fine Gravel

Filter Media Layer (Sandy Loam)
(Hydraulic Conductivity 180mm/hr)

1x300mm Ø Heavy Duty uPVC 
Pipe at 1:200 Gradient 350mm Ø  Heavy Duty 

uPVC Pipe

Raingarden – Section (runoff from roadside drain)



SWALE 2SWALE 1

ABC Waters Design Features – Swales & Raingardens 



SWALE 3RAINGARDEN 1

RAIN GARDEN 2 SWALE 4



SWALE 5 RAINGARDEN 3

ABC Waters Design Features – Swales & Raingardens 
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Site Plan

ABC Waters Design Features – Look-out Decks & Plaza 
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LOOK-OUT DECK A LOOK-OUT DECK B

LOOK-OUT DECK C LOOK-OUT DECK D



39OPEN PLAZA
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Landscape Planting

ABC Waters Design Features 
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PLANTING – DECK A PLANTING – DECK B

PLANTING – DECK C PLANTING – DECK D
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PLANTING – RIVER BANK (PCN) PLANTING – RIVER BANK (AVE 3)

PLANTING – PLAZA
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GABION WALLS



44FOOTPATH & SEATSBIN

HARDSCAPE & POLE LIGHTS

CANOPY SEATS

SEATS
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1) Existing tree roots affecting construction works

2) Limited access into site affecting construction sequence

3) Existing precast concrete pavers slope protection system affecting 
planting works

4) Difficulty of construction works on existing slope

5) Construction works over existing water main

Construction – Site Constraints 
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1) Conduct trial trenches, arborist assessment and consultation with 
NParks during design stage to resolve trees roots issues  

2) Early consultation with LTA on allowable construction accesses

3) Selection of suitable plant species (eg sun or shade loving or wetland 
plants) based on site conditions

4) Closer spacing of plants to ensure a more lush landscape

5) Adequate establishment period for plants (min. 3 months)

Construction – Lessons Learnt
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BEFORE

AFTER
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AFTER

BEFORE



Construction & Maintenance of ABC Waters Design Features

1) Pre-construction

2) Construction

3) Maintenance



Pre-construction

1) Shop Drawings/Submission

2) Method Statement

3) Risk Assessment

4) Material submission

5) Lab Test

6) Procurement

7) Programme/Construction sequence



Pre-construction

Shop Drawings/Submission



Pre-construction

Method Statement



Pre-construction

Risk Assessment



Sample Board

Sieving Test & 
Report

Pre-construction

Material Submission & Test Reports



Pre-construction

Procurement, Material List, Delivery/Logistics



Pre-construction

Programme & Construction Suquence



Site Protection/ Safety Hoarding

Construction of cut off drain

Pre-construction

Site Preparation



Construction

1) Site Preparation Works

2) Construction of ABC Waters Design Features

3) Planting Works



Construction

Site Preparation

 Site Storage – convenient access to during construction 

 Tools – All relevant tools

 Machinery – excavation and transportation within site

 Site Clearance

 Survey levels – use correct equipment and tools

 Setting and staking – location of elements, inlet, outlet
etc.



Construction

Site Storage

 No obstruction during construction

 Sequence of work

 Constant checks to avoid stagnant water



Construction

Sequence of Works

 Excavation using mini-excavator, changkol and spade for fine shaping 
and profiling the trench according to the drawing specification. 
Temporary placement of geotextile to prevent erosion into trench and 
PE Plastic sheet canvas for protection during rain.

 Install drainage and overflow pipes

 Install leveling sand layer – to provide a bedding layer for receiving 
drainage layer 

 Install drainage layer (Fine gravel with a diameter of 2 – 5 mm), it will 
be a 2 steps process, before subsoil drainage pipe installation

 Install perforated flexible sub-soil drainage pipes and non-perforated 
up-stand servicing pipe  



Construction

Sequence of Works (continued)

 Complete installation of subsoil drainage pipe; continue with drainage 
layer (Fine gravel with a diameter of 2 – 5 mm) over the sub-soil 
drainage pipes

 Installation of transition layer (Coarse sand with diameter of 1 – 2 mm) 
once completed the drainage layer

 Install sandy loam filtration layer (planting media); no any form of 
compaction
Sandy loam filtration layer hydraulic flow rate

 Installation of plant materials according to specification

 Watering

 Top up sandy loam layer if necessary



Excavation using mini-excavator and, changkol and spade for fine 
shaping and profiling the trench according to the drawing 
specification. Temporary placement of geotextile to prevent erosion 
into trench and PE Plastic sheet canvas for protection during rain.

Construction

Excavation



Construction of overflow drainage
pipe and RC overflow sump

Construction

Overflow & Drainage



Install drainage and overflow pipes

Install leveling sand layer – to provide a bedding 
layer for receiving drainage layer 

Install geotextile liner 

Install drainage layer (Fine gravel with a diameter
of 2 – 5 mm), it will be a 2 steps process, before
laying of subsoil drainage pipe and after laying of
subsoil drainage pipe

Construction

Drainage Layer Installation



Check gradient at every 6m
interval to ensure subsoil
drainage pipe are laid
according to the design
intent

Installation of perforated flexible
sub-soil drainage pipes and non-
perforated up-stand servicing pipe

Construction

Drainage Layer Installation



Installation of non perforated
flexible upstand servicing
pipes

Connection of subsoil pipe to collection sump
with gradient towards the overflow/ collection
sump

Construction

Drainage Layer Installation



Installation of non perforated PVC
drainage pipe underneath the location
of footpath

Completed inlet scour protection with
granite rock

Construction

Drainage Layer Installation



Completed installation of subsoil
drainage pipe; continue with drainage
layer (Fine gravel with a diameter of 2 –
5 mm) over the sub-soil drainage pipes

Constantly check on the covering to
ensure achievement of consistence
drainage layer

Construction

Drainage Layer Installation



Installation of transition 
layer (Coarse sand with 
diameter of 1 – 2 mm)

Constantly check to 
ensure consistent 
transition layer 
coverage

Construction

Transition Layer Installation



Install sandy loam filter media layer

During installation of drainage, transition 
and filtration layers, no compaction is 
allowed

Construction

Filter Media Layer Installation



Fine tune level and profile 
of bioswale; check 
interface between filter 
media layer and side 
slopes of the bioswale.

Coco-fibre erosion control 
mat laid over after 
completion of installation 
prior to planting works. All 
completed features to be 
protected with barricade to 
prevent compaction by 
surrounding activities 
(including foot traffic and 
storage of materials on 
site)

Construction

Fine Grading & Site Protection



Planting work in progress

Constant watering to plant during plant
establishment

Construction

Planting Works



Field test to be conducted to check the Hydraulic
performance after completion of system installation

Method Statement

Report

Construction

Ponding Test



Maintenance

Scope of Works

 Horticulture Maintenance

 ABC Waters Design Features Maintenance



Routine horticultural work schedule for shrub/ 
groundcover

Maintenance

General Landscaping



Maintenance

ABC Waters Design Features



Maintenance

ABC Waters Design Features
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