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 SUMMARY 

 

This entry is submitted for consideration for a 2007 SIA (NSW) 
Award for Excellence in Stormwater Management 

ENTRANTS 

Cardno Willing (NSW) Pty Ltd  and the Sydney Harbour Foreshore 
Authority 

CLIENT 

Sydney Harbour Foreshore Authority 

PROJECT NAME 

Darling Harbour Stormwater Harvesting System 

PROJECT SUMMARY 

As early as 2002 the Foreshore Authority recognised that the large 
impervious areas such as roofs and paving at Darling Harbour 
generate significant runoff - a resource that could be harvested, 
treated if needed and re-used.   

Studies to assess the feasibility of harvesting and re-using 
stormwater were subsequently undertaken in 2003 and 2004 by 
Cardno Willing.  The assessment of three water sources external to 
the concluded that all three sources were not feasible for several 
reasons. Seven stormwater harvesting, storage and reuse 
opportunities within the precinct bounded by Harbour Street, Hay 
Street, Darling Drive, and Cockle Bay were then assessed.  These 
were based on harvesting runoff from the roofs of the Exhibition 
Halls and the buildings at Darling Walk and storing water for 
subsequent reuse in either a purpose built 1 ML underground 
stormwater tank or within a designated extended detention zone 
within the Darling Walk Lake. However the high cost of all options, 
due primarily to the high cost of installing a 1ML tank on poor 
foundations and the need to support the tank, led to a 
recommendation that opportunities for smaller scale harvesting and 
reuse of stormwater be examined. 
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A further investigation of the opportunities for smaller scale 
stormwater harvesting and reuse schemes at Darling Harbour 
identified the Entertainment Centre car park as an excellent source 
of high quality stormwater that could be harvested with little 
difficulty.  The roof of the car park is rarely used and the stormwater 
downpipes were readily accessed.   

It was recommended in part that the Foreshore Authority construct 
a pilot water harvesting scheme comprising: 

(i) Downpipe diversions to harvest runoff from the Entertainment 
Centre car park roof; 

(ii) Storage of harvested runoff in multiple off-the-shelf storages 
installed in unused bays on the ground floor of the car park; 

(iii) Use of the harvested runoff for watering and other non-potable 
uses within the Darling Harbour works area; and 

(iv) Monitoring of inflows, any overflows and the utilisation of the 
harvested stormwater. 

An assessment of the quality of runoff from the Entertainment 
Centre car park roof and the Pier Street overpass was undertaken by 
the UNSW Water Research Laboratory.  Analysis of all collected 
samples indicated that stormwater quality was appropriate for the 
irrigation of the lawns and gardens, and is unlikely to damage the 
soil or plants being irrigated. 

In April 2005, the Foreshore Authority commissioned the detailed 
design and documentation of water conservation measures for 
Darling Harbour in two stages as follows: 

Stage 1   Stormwater Harvesting and Reuse 

Stage 1(A)  Irrigation Control Systems Upgrade 

The design and documentation was completed on Stages 1 and 1(A) 
and these works were tendered in November 2005. 

The contract to construct a scheme to harvest runoff from the 
Entertainment Centre car park was awarded to Firedam Civil 
Engineering Pty Ltd based on an alternative scheme that was 
submitted.  Energy Conservation System provided advice to the 
contractor during the construction phase and supplied their 
proprietary ECS Peak Rain Flow Diverter for installation on all 
downpipes in the Entertainment Centre Car Park. 
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The harvesting scheme that was constructed comprises: 

 Installation of ECS Peak Rain Flow Diverters on the 10 
downpipes located on the western side of the car park; 

 Installation of diverters on the 10 downpipes located on the 
eastern side of the car park and their connection across to 
four downpipes on the western side via first nine and then 
four cross over lines; 

 A total of 22 round 5.1 m diameter ColorBond steel tanks 
that were installed into eleven 1.6 m to 1.9 m high unused 
bays on ground level of the western side of the car park; 

 Interconnection of all tanks by a 80 m to 100mm diameter 
balance pipe; and 

 The direct feed of water all the tanks into the suction main of 
a pump set that is connected to the Darling Harbour irrigation 
system.  

The arrangement provides one large tank system capable of storing 
660 kL of harvested runoff. 

Nine of the 11 bays are capable of accommodating a third tank in a 
possible Stage 2 development to add a further 340 KL of storage. 

Each tank has a 700x700 mm access hatch located at the top of the 
side wall. It allows access to the tank and the bladder should 
cleaning or maintenance be required.  Tank desludging is not 
expected to be needed more than once every three to five years. 

The stormwater harvesting scheme was launched by the NSW 
Minister for Planning, the Hon Frank Sartor MP, on 14 June 2006.  
The scheme was commissioned in late July 2006. 

In the period 1 August 2006 until 25 May 2007, 852 mm of rain was 
recorded at Observatory Hill in Sydney.  Prior to commissioning it 
was estimated that the scheme could on average harvest around 3.6 
ML of runoff per year.  Since late July 2006, the Foreshore Authority 
has used 1.557 ML of harvested runoff and currently has in storage 
0.571 ML, giving a total of 2.128 ML of runoff harvested over the 
period.  The compares very favourably with the equivalent estimated 
usage of 2.69 ML for 852 mm of rainfall. 

In the period 29 January 2007 to 30 April 2007, the Foreshore 
Authority used 0.501 ML of harvested runoff. 
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PROJECT TEAM 

Cardno Willing (NSW) Pty Ltd was responsible for undertaking 
studies in 2003 and 2004 that assessed the stormwater harvesting 
opportunities at Darling Harbour.  Cardno Willing subsequently 
designed and documented a two stage stormwater harvesting 
scheme for Darling Harbour, assisted with the assessment of 
construction tenders and an alternative scheme and construction 
supervision.   

The UNSW Water Research Laboratory undertook stormwater 
sampling at two sites to assess its suitability for reuse. 

The contract to construct a scheme to harvest runoff from the 
Entertainment Centre Car Park was awarded to Firedam Civil 
Engineering Pty Ltd.  Energy Conservation Systems provided advice 
to the contractor during the construction phase and supplied their 
proprietary ECS Peak Rain Flow Diverter for installation on all 
downpipes in the Entertainment Centre Car Park. 

CONTACT DETAILS 

Director Dr Brett C. Phillips 
Cardno Willing (NSW) Pty Ltd Tel:  (02) 9496 7799 
Level 3, 910 Pacific Highway Fax: (02) 9496 3902 
GORDON   NSW   2072 Email: brett.phillips@cardno.com.au 
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FEATURES OF EXCELLENCE  

It is our view that the Darling Harbour Stormwater Harvesting 
System demonstrates excellence in stormwater management.  The 
key features of excellence are summarised below. 

ACHIEVING SUSTAINABILE SYSTEMS AND PRACTICES 
AT DARLING HARBOUR 

In 2002, the Foreshore Authority completed a Drainage and Water 
Quality Issues Paper to support the new 2010 Master Plan.  The 
purpose of the Issues Paper was to:  

• Review the stormwater drainage, flooding and water quality 
issues; and 

• Develop an approach to address stormwater drainage, 
flooding and water quality. 

While it identified no stormwater drainage or flooding constraints to 
existing or future activities or developments in Darling Harbour it did 
recommend that the Foreshore Authority consider the adoption of 
the principles of “water sensitive urban design” for any future 
development in Darling Harbour as it would place greater emphasis 
on: 

• Minimising runoff by promoting infiltration; 

• Storage of stormwater rather than conveyance; 

• Water conservation landscaping; and 

• Protection of water-related environmental, recreational and 
cultural values. 

As part of its commitment to implementing sustainable practices the 
Foreshore Authority also sought to identify projects to avoid waste, 
reduce usage and recycle and to conserve mains water and reduce 
its use at Darling Harbour. 

The Foreshore Authority has recognised that the large impermeable 
areas such as rooves and paving at Darling Harbour generate 
significant runoff and that this runoff is a resource that has the 
potential to be harvested, treated if needed and reused to reduce 
potable water use. 
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The stormwater harvesting system that has been implemented in 
the Entertainment Centre car park is a sustainable system that 
demonstrates that the stormwater resource can be successfully 
harvested from large roof areas and that a reduction in mains water 
usage for irrigation and other non-potable uses can be achieved at 
Darling Harbour.   

It also greatly increases the confidence of the Foreshore Authority to 
implement similar retro-fit schemes to other existing buildings 
and/or to incorporate the harvesting of roof runoff into building 
redevelopment in the future. 

The associated upgrade of the irrigation control systems at Darling 
Harbour was also an important initiative to adopt more sustainable 
irrigation practices.  

SETTING A NEW BENCHMARK 

As stated by Minister Sartor on 14 June 2006: 

"This landmark project, believed to be the only one of its type in 
Sydney's CBD, will replace around 30% of the water used on the 
Chinese Garden, Tumbalong Park and more. 

"Water is one of Sydney's most precious natural resources and I 
commend the Authority for developing this innovative way of 
improving our water use efficiency.” 

SOUND ENGINEERING PRACTICES AND PRINCIPLES 

The project demonstrated sound engineering practices and principles 
through the studies undertaken in 2003 and 2004 to assess the 
feasibility of a total of 14 schemes to harvest and reuse stormwater 
at Darling Harbour.   

The investigations of external and internal sources of stormwater or 
other water sources included the assessment of opportunities to: 

• Harvesting runoff from the Hay-Lackey and Darling Harbour 
catchments by installing a weir within existing conduits to 
exclude seawater from the tidally flushed sections of the 
stormwater system; 

• Sourcing water from Cockle Bay (that would require 
desalination); 

• Reusing groundwater collected and discharged from the 
Cross City Tunnel; 
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• Seven stormwater harvesting and reuse concept schemes 
based on harvesting runoff from the roofs of the Exhibition 
Halls and the buildings beside Darling Walk and its storage 
for subsequent reuse in either a purpose built 1 ML 
underground stormwater tank or within a designated 
extended detention zone within the Darling Walk Lake.  Three 
possible locations were identified for a 1 ML stormwater tank 
including under the existing bandstand area; under 
Tumbalong Park or under the Chinese Garden Forecourt; 

• Harvesting runoff from the Western Distributor and Pier 
Street overpasses;  

• Harvesting runoff from the Entertainment Centre car park; or  

• Harvesting runoff from the roof of the All Seasons Darling 
Harbour Hotel.   

These assessments identified the Entertainment Centre car park as 
an excellent source of high quality stormwater that could be 
harvested with little difficulty because the roof of the car park is 
rarely used and the stormwater downpipes were readily accessed.   

ORIGINALITY AND INGENUITY 

The stormwater harvesting scheme at Darling Harbour has shown 
originality and ingenuity by installing downpipe diversions and 
utilising unused bays on the ground floor of the car park building to 
house a scheme that is capable of storing 660 kL of harvested runoff 
(with the potential to expand the storage by a further 340 kL) with 
no impact on the current functions of the car park. 

The adoption of the distributed water storage solution also: 

• Overcame the previous assessed requirement to install 
foundation support for a single 1 ML storage tank that would 
have been constructed as part of seven of the schemes 
considered for Darling Harbour; and 

• Facilitates the maintenance of an individual tank with at most 
a temporary 5% reduction in storage capacity of the system 
in contrast with the 90%-100% temporary loss of storage 
that would occur if there was a need to draw down a single 
large tank for maintenance; 

• Facilitates the progressive renewal of tanks if needed with at 
most a temporary 10% reduction of storage capacity if two 
tanks in a bay are replaced at one time. 
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EVOLUTION OF THE STORMWATER HARVESTING SCHEME 

ASSESSMENTS 

As early as 2002 the Foreshore Authority recognised that the large 
impervious areas such as roofs and paving at Darling Harbour 
generate significant runoff - a resource that could be harvested and 
re-used.   

Studies to assess the feasibility of harvesting and re-using 
stormwater were subsequently undertaken in 2003 and 2004 by 
Cardno Willing. 

Consideration was given initially to water sources external to Darling 
Harbour.  These sources included: 

• Harvesting runoff from the Hay-Lackey and Darling Harbour 
catchments by installing a weir within existing conduits to 
exclude seawater from the tidally flushed sections of the 
stormwater system; 

• Sourcing water from Cockle Bay (that would have required 
desalination); or  

• Groundwater collected and discharged from the Cross City 
Tunnel.   

The likely cost of treatment, the undefined available groundwater 
water resource and its quality and potential adverse hydraulic 
impacts of the Hay Lackey option meant that these sources were not 
considered further.  Instead, stormwater harvesting, storage and 
reuse opportunities within the precinct bounded by Harbour Street, 
Hay Street, Darling Drive, and Cockle Bay were assessed.    

Seven stormwater harvesting and reuse concept schemes were 
identified. These were based on harvesting runoff from the roofs of 
the Exhibition Halls and the buildings beside Darling Walk. 
Stormwater would be stored for subsequent reuse in either a 
purpose built 1 ML underground stormwater tank or within a 
designated extended detention zone within the Darling Walk Lake.   

Three possible locations were identified for a 1 ML stormwater tank 
including under the existing bandstand area; under Tumbalong Park 
or under the Chinese Garden Forecourt.  However the high cost of 
all options, due primarily to the high cost of installing a 1ML tank on 
poor foundations and the need to support the tank in all locations, 
led to a recommendation that opportunities for smaller scale 
harvesting and reuse of stormwater be examined. 
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In 2004 a further investigation of the opportunities for smaller scale 
stormwater harvesting and reuse schemes at Darling Harbour was 
undertaken.  Three additional supply sources were considered as 
follows:  

• Runoff from the Western Distributor and Pier Street 
overpasses;  

• Runoff from the Entertainment Centre car park or  

• Runoff from the roof of the All Seasons Darling Harbour 
Hotel.   

In particular the Entertainment Centre car park was identified an 
excellent source of high quality stormwater that could be harvested 
with little difficulty.  The roof of the car park is rarely used and the 
stormwater downpipes were readily accessed.  A portion of the 
ground floor is unsuitable for parking and offered an opportunity to 
install a series of interconnected off-the-shelf water storages. 

It was recommended in part that the Foreshore Authority construct 
a pilot water harvesting scheme comprising: 

(i) Downpipe diversions to harvest runoff from the Entertainment 
Centre car park roof; 

(ii) Storage of harvested runoff in multiple off-the-shelf storages 
installed in unused bays on the ground floor of the car park; 

(iii) Use of the harvested runoff for watering and other non-potable 
uses within the Darling Harbour works area; and 

(iv) Monitoring of inflows, any overflows and the utilisation of the 
harvested stormwater. 

Subsequently an assessment of stormwater quality at Darling 
Harbour was undertaken by the UNSW Water Research Laboratory.  
The aim of the water quality testing was to assess the suitability of 
stormwater to replace mains water where possible (eg. garden 
irrigation and toilet flushing).  Two sampling sites were installed.  
The first site was located on the roof of the Sydney Entertainment 
Centre car park while the second site was installed at the Pier Street 
overpass.   

Analysis of all collected samples indicated that stormwater quality 
was appropriate for the irrigation of the lawns and gardens, and is 
unlikely to damage the soil or plants being irrigated. 
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DESIGN AND DOCUMENTATION 

In April 2005, the Foreshore Authority commissioned the detailed 
design and documentation of water conservation measures for 
Darling Harbour in two stages as follows: 

Stage 1   Stormwater Harvesting and Reuse 

Stage 1(A)  Irrigation Control Systems Upgrade 

The design and documentation was completed on Stages 1 and 1(A) 
and these works were tendered in November 2005. 

CONSTRUCTION 

The contract to construct a scheme to harvest runoff from the 
Entertainment Centre car park was awarded to Firedam Civil 
Engineering Pty Ltd based on an alternative scheme that was 
submitted.  Energy Conservation System provided advice to the 
contractor during the construction phase and supplied their 
proprietary ECS Peak Rain Flow Diverter for installation on all 
downpipes in the Entertainment Centre Car Park. 

The harvesting scheme that was constructed comprises: 

• Installation of ECS Peak Rain Flow Diverters on the 10 
downpipes located on the western side of the car park; 

• Installation of diverters on the 10 downpipes located on the 
eastern side of the car park and their connection across to 
four downpipes on the western side via first nine and then 
four cross over lines; 

• A total of 22 round 5.1 m diameter ColorBond steel tanks 
that were installed into eleven 1.6 m to 1.9 m high unused 
bays on ground level of the western side of the car park; 

• Interconnection of all tanks by a 80 m to 100mm diameter 
balance pipe; and 

• The direct feed of water all the tanks into the suction main of 
a pump set that is connected to the Darling Harbour irrigation 
system.  

The arrangement provides one large tank system capable of storing 
660 kL of harvested runoff. 

Nine of the 11 bays are capable of accommodating a third tank in a 
possible Stage 2 development to add a further 340 KL of storage. 
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Each tank has a 700x700 mm access hatch located at the top of the 
side wall. It allows access to the tank and the bladder should 
cleaning or maintenance be required.  Tank desludging is not 
expected to be needed more than once every three to five years. 

PERFORMANCE 

The stormwater harvesting scheme was launched by the NSW 
Minister for Planning, the Hon Frank Sartor MP, on 14 June 2006.  
The scheme was commissioned in late July 2006. 

In the period 1 August 2006 until 25 May 2007, 852 mm of rain was 
recorded at Observatory Hill in Sydney.  Prior to commissioning it 
was estimated that the scheme could on average harvest around 3.6 
ML of runoff per year.  Since late July 2006, the Foreshore Authority 
has used 1.557 ML of harvested runoff and currently has in storage 
0.571 ML, giving a total of 2.128 ML of runoff harvested over the 
period.  The compares very favourably with the equivalent estimated 
usage of 2.69 ML for 852 mm of rainfall. 

In the period 29 January 2007 to 30 April 2007, the Foreshore 
Authority used 0.501 ML of harvested runoff. 
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PUBLICATIONS 

Recent publications that discuss the creation and application of the 
stormwater harvesting system at Darling Harbour include: 

DESSA, I, WADE, W. and PHILLIPS, B.C. (2006) “Stormwater 
Harvesting and Re-use at Darling Harbour, NSW”, Proceedings, 4th 
Intl Water Sensitive Urban Design and 7th Urban Drainage Modelling 
Conference, Melbourne. 

PHILLIPS, B.C., RADCLIFFE, J. and FISHER, M. (2007)  ”Harvesting 
Stormwater for Reuse at Darling Harbour, NSW“,  Proceedings, 
Annual Conference, NSW Stormwater Industry Association, 19-22 
June 2007, Wollongong, in press. 
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Media contact:  Ann-Marie Wilcock     9228 4700 / 0413 872 275 

 
  
 
 
 
 

 
 

  
 
14 June, 2006 
 

HARVESTING WATER FOR DARLING HARBOUR GARDENS 
 
The NSW Government is building a unique water harvesting system at the Sydney 
Entertainment Centre, to help nourish nearby parks and gardens, Planning Minister, 
Frank Sartor, announced today. 
 
Minister Sartor said the Sydney Harbour Foreshore Authority had begun installing the 
system, to collect around 4,500 kilolitres of water a year from the car park roof. 
 
“That’s equivalent to around two Olympic sized swimming pools saved each year – 
and reused on Darling Harbour’s green assets,” Mr Sartor said. 
 
“This landmark project, believed to be the only one of its type in Sydney’s CBD, will 
replace around 30% of the water used on the Chinese Garden, Tumbalong Park and 
more. 
 
“Water is one of Sydney’s most precious natural resources and I commend the 
Authority for developing this innovative way of improving our water use efficiency. 
 
“Much of Darling Harbour, including the Entertainment Centre, is built on land that was 
reclaimed in the mid-1800s. 
 
“This water harvesting project means this former bay can again be used for local water 
collection and storage. 
 
“Water will be stored in 21 specially-designed tanks, located in unused space in the 
Entertainment Centre car park. 
 
“It will then be fed through the existing irrigation pipeline to parks and gardens at 
Darling Harbour. 
 
“The tanks will hold up to 600 kilolitres of water at one time. They are expected to be in 
place to catch their first rainfall by late July. 
 
“This is just one of the sustainability projects identified by the Foreshore Authority to 
avoid waste, reduce usage and recycle and harvest water at Darling Harbour. 
 
“For example, the Authority is also investigating the potential of recovering 
condensation from commercial air-conditioning systems in the precinct for irrigation. 
 
“Signage will be erected next week to inform the public about the Entertainment Centre 
initiative.” 

The Hon Frank Sartor MP 
Minister for Planning 
Minister for Redfern Waterloo 
Minister for Science and Medical Research 
Minister Assisting the Minister for Health (Cancer) 

NEW SOUTH WALES 
 

MEDIA RELEASE 
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