
 

 

 

 

 

 

 

 

 

 

 

 

 

AUSTRALIAN TURF CLUB 

HYDRAULIC ASSESSMENT 

PROPOSED HOTEL 

High Street Connection, Oaks Drive, Day Stalls, Removal of Midfield Pond 

May 2012 



 

 

 

 
 
 

Level 2, 160 Clarence Street 
Sydney, NSW, 2000 
 
 
Tel: 9299 2855 
Fax: 9262 6208 
Email: wma@wmawater.com.au 
Web: www.wmawater.com.au 

 
 
Project 
HYDRAULIC ASSESSMENT 
ROYAL RANDWICK RACECOURSE 
PROPOSED HOTEL 
 

Project Number 
112025 
 

Client 
Australian Turf Club 
 

Client’s Representative  
John O’Neill 

Authors 
R Dewar, B Hicks 
 

Prepared by 

 

Date 
17 May 2012 
 

Verified by  
 
 

Revision Description Date 

1 Draft Report 24
th
 April 2012 

2 Final Report 17 May 2012 



 

 

 

HYDRAULIC ASSESSMENT 
ROYAL RANDWICKRACE COURSE 

PROPOSED HOTEL 
 

TABLE OF CONTENTS 
 

PAGE 

1. EXECUTIVE SUMMARY ............................................................................................ 1 

1.1. Relevant DGRs ........................................................................................... 1 

1.2. Receiving Environment ............................................................................... 1 

1.3. The Proposal and Potential Impacts ........................................................... 2 

1.4. Mitigation Measures .................................................................................... 2 

1.5. Certification................................................................................................. 2 

1.6. Future Approvals ........................................................................................ 3 

2. INTRODUCTION ........................................................................................................ 4 

2.1. Current Proposal ........................................................................................ 4 

2.2. History of Development at Royal Randwick Racecourse............................. 5 

2.3. Previous Flood Studies ............................................................................... 6 

3. FLOOD BEHAVIOUR AND FLOOD MODELLING ..................................................... 7 

3.1. Overview of the Catchment ......................................................................... 7 

3.1.1. Centennial Park South Sub-catchment ....................................................... 7 

3.1.2. Centennial Park and Centennial Park East ................................................. 7 

3.1.3. Racecourse Sub-catchment ........................................................................ 8 

3.1.4. Doncaster Sub-catchment .......................................................................... 8 

3.2. Hydrology ................................................................................................... 8 

3.3. Hydraulic Modelling .................................................................................... 9 

3.4. Results ....................................................................................................... 9 

 

LIST OF FIGURES 

 

Figure 1:  Existing 100 year ARI Flood Levels and Extents 

Figure 2:  Catchment Map 

Figure 3:  Site Layout 

Figure 4:  Flood Impacts, 100 year ARI, Existing v Proposed 

 

APPENDICEES 

 

Appendix A: Plans of Proposed Development 

 



Hydraulic Assessment 
Royal Randwick Racecourse 

Proposed Hotel 

 

 
WMAwater (formerly Webb, McKeown & Associates Pty Ltd) 
112025_Report.docx:17 May 2012 1 

1. EXECUTIVE SUMMARY 

1.1. Relevant DGRs 

This present hydraulic assessment report has been prepared to address the flooding objectives 

provided in the Director General’s Environmental Assessment Requirements (DGR) for the 

construction and ongoing operation of the proposed hotel.  The DGR includes addressing the 

relevant planning provisions, goals and strategic planning objectives of the NSW Floodplain 

Development Manual April 2005 and the Royal Randwick Racecourse DCP 2007 (DGR #2).  

More specifically it notes (DGR #10) that: 

 
The EIS shall address drainage/flooding issues associated with the development/site, including 
stormwater, drainage infrastructure and the incorporation of water sensitive urban design measures.  
The EIS shall identify any necessary water management measures. 
 

This report only assesses the likely impacts of the proposed development on flooding (will the 

development increase flood levels, flows or velocities?).  Other flood related, stormwater or 

water sensitive urban design tasks in DGR # 10 are addressed in other reports.  Randwick City 

Council’s letter of 17th April 2012 notes the following regarding flooding. 

 

 

 

This report only responds to the issues raised in the first paragraph of the above.  Responses to 

the second and third paragraph are addressed in other reports. 

 

1.2. Receiving Environment 

The environment under consideration in this report includes the 100 year Average Recurrence 

Interval (ARI) floodplain within and surrounding the proposed hotel as indicated on Figure 1. 
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1.3. The Proposal and Potential Impacts 

The proposed works are that the existing marque building and surrounds will be replaced with a 

hotel with basement car park and associated entrance works.  There will also be minor changes 

to the heritage brick wall as indicated also. 

 

Potentially the construction works will increase flood levels by restricting flow paths and/or 

reducing the temporary floodplain storage capacity. 

 

1.4. Mitigation Measures 

Detailed flood modelling (using the TUFLOW model adopted for the Council funded flood study) 

has been undertaken to assess the flood behaviour in Alison Road and Doncaster Avenue in 

the vicinity of the racecourse site under existing (2012) and developed conditions.   

 

In summary the change in floods levels (taken as greater than +/- 0.01m) are contained within 

the lands of Royal Randwick Racecourse and only raise flood levels within the track itself and 

thus do not impact on existing buildings or public safety.   

 

An additional comparison was made between the 100 year ARI design peak flood levels as a 

result of construction of the proposed hotel compared to the pre 2008 topography.  The results 

show similar relative impacts to that indicated above which indicates that the “cumulative effect” 

of works within Royal Randwick Racecourse does not increase flood levels above those 

previously adopted.   

 

No mitigation measures are proposed as this report concludes that the works will not increase 

flood levels outside the grounds of Royal Randwick Racecourse to any significant extent 

(greater than 0.01m). 

 

1.5. Certification 

WMAwater’s task was to assess the potential impacts on flooding (levels, velocity and flows) of 

construction of the proposed hotel within the grounds of Royal Randwick Racecourse.  All other 

aspects relating to flooding and stormwater drainage have been addressed in other studies. 

 

WMAwater confirms that this report certifies that the proposed hotel works as described in this 

Appendix A of this report will have no significant impact (< 0.01m) in the 100 year Average 

Recurrence Interval (ARI) flood event on lands outside Royal Randwick Racecourse.  As such 

the construction is in accordance with the principles of the NSW Floodplain Development 

Manual April 2005 and the Royal Randwick Racecourse DCP 2007. 

 

The design flood levels provided in this report can be used for flood related development control 

purposes. 
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1.6. Future Approvals 
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2. INTRODUCTION 

2.1. Current Proposal 

Royal Randwick Racecourse is located between Alison Road to the north, Wansey Road to the 

east, High Street to the south and residential properties along Doncaster Road to the west 

(Figures 2 and 3).  It forms part of the catchment for South Sydney - Centennial Park.  A 

significant feature of the site is that it overlies the Botany Aquifer in a locality where recharge of 

the aquifer occurs and where groundwater quality is typically good.  Development and upgrades 

within any part of the racecourse site are covered by development controls as set out in the 

Royal Randwick Racecourse Development Control Plan, 2007. 

 

An application for development within the site has been made to the NSW Department of 

Planning that includes works to construct a hotel (refer Oct 2011 photograph below – courtesy 

of nearmap). 

 

 

 

This present hydraulic assessment report has been prepared to address the flooding objectives 

provided in the Director General’s Environmental Assessment Requirements (DGR) for the 

construction and ongoing operation of the proposed hotel (DGR #2 and #10).  The DGR 

includes addressing the relevant planning provisions, goals and strategic planning objectives of 

the NSW Floodplain Development Manual April 2005 and the Royal Randwick Racecourse 

DCP 2007 (DGR #2).  More specifically it notes that (DGR #10): 

 
The EIS shall address drainage/flooding issues associated with the development/site, including 
stormwater, drainage infrastructure and the incorporation of water sensitive urban design measures.  
The EIS shall identify any necessary water management measures. 
 

Hotel Site 
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This report provides an assessment the likely impacts of the proposed development on flooding.  

Other flood related, stormwater or water sensitive urban design tasks are addressed in other 

reports. 

 

In the context of flood behaviour and flood impacts the proposed works (refer sketch below) are 

that the existing marque building and surrounds will be replaced with a hotel with basement car 

park and associated entrance works as depicted in the photograph below.  There will also be 

minor changes to the heritage brick wall as indicated also. 

 

 

 

2.2. History of Development at Royal Randwick Racecourse 

WMAwater’s November 2008 report “STORMWATER MANAGEMENT PLAN PART 3A 

SUBMISSION FOR ROYAL RANDWICK RACECOURSE Stage 1 Works - 2008 Upgrade High 

Street Connection, Oaks Drive, Day Stalls, Removal of Midfield Ponds” provided an 

assessment of the following works: 

1. construction of new taxiway, with access from Ascot Street, 

2. upgrade road access from Oaks Drive to High Street, to be known as the High Street 

connection, 

3. relocation of the existing day stalls to the grassed area south of the spectator precinct 

(known as the Leger Lawn), 

4. infilling of three ornamental ponds in the midfield area opposite the main stand (already 

undertaken as part of the World Youth Day works). 

 

WMAwater’s April 2009 report “STORMWATER MANAGEMENT PLAN PART 3A 
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SUBMISSION FOR ROYAL RANDWICK RACECOURSE Stage 4 Works – 2009 Upgrade, 

Alison Road Works” provided an assessment of the spectator and vehicular entrance works 

along Alison Road. 

 

WMAwater’s November 2011 report “HYDRAULIC ASSESSMENT Stage 5 Works – Spectator 

Precinct Works” provided an assessment of the impacts of construction of works in the 

spectator precinct area. 

 

2.3. Previous Flood Studies 

Previously, Randwick City Council engaged Webb, McKeown and Associates (now known as 

WMAwater) to undertake a comprehensive Flood Study for the Centennial Park catchment 

(South Sydney-Centennial Park (SS-CP) Flood Study).  An integrated 1D/2D SOBEK hydraulic 

model was established, calibrated to historical flood data and used for design flood estimation.  

This study was subsequently modified and the 1D/2D SOBEK hydraulic model was replaced 

with a 1D/2D TUFLOW hydraulic model.  The key reasons for this change were to include 

further topographic detail in the hydraulic model and to extend the study area upstream of 

Centennial Park.  The SOBEK hydraulic model was replaced by TUFLOW as the latter model is 

more widely used in Australia and offers more flexibility in its modelling approach. 

 

With permission from Randwick City Council, data, models and results from the South Sydney-

Centennial Park TUFLOW Flood Study have been used as a basis for flood modelling of the 

proposed hotel works.  All inflows, ground levels and assumptions used in this present study 

are compatible with the approach adopted for the Flood Study. 
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3. FLOOD BEHAVIOUR AND FLOOD MODELLING 

3.1. Overview of the Catchment 

Royal Randwick Racecourse lies within the SS-CP catchment (Figures 2 and 3).  The 

catchment spans parts of three local government areas; Randwick City Council, City of Sydney 

and Waverley Council. 

 

Flooding within Royal Randwick Racecourse occurs due to rainfall over the site itself and from 

three main external catchment flows: 

 flows along Alison Road, 

 flows surcharging from the Centennial Park basin and passing through the northwest 

section of the racecourse site concentrated between Gate 1 and Doncaster Avenue, 

 overflow from the 1200 m chute basin. 

 

Catchments contributing to these flows are discussed below.  The naming system used to 

describe these sub-catchments is consistent with Randwick City Council’s stormwater asset 

register system. 

 

3.1.1. Centennial Park South Sub-catchment 

The Centennial Park South sub-catchment is predominantly urban and lies to the north of the 

racecourse.  Piped flows from the sub-catchment discharge into Centennial Park at six outlets.  

The majority of overland flows from the catchment drain towards the southern end of Darley 

Road. 

 

3.1.2. Centennial Park and Centennial Park East 

Centennial Park lies immediately to the north of Royal Randwick Racecourse and Alison Road.  

The Park contains large areas of man-made ponds that were developed over what were 

originally swamp areas.  The Park is downstream of predominately urban areas.  Due to its 

nature and size, the Centennial Park pond system has a significant impact on runoff response 

from the upper part of the catchment.  This is particularly so in comparison with the more 

urbanised sub-catchments surrounding the racecourse site.  The nature of the soils and 

interconnection with the underlying Botany Aquifer system produces a high infiltration rate and 

thus relatively low runoff from the Centennial Park pond system. 

 

The Lower Kensington pond, at the downstream end of the Centennial Park ponds, discharges 

into a piped system under Alison Road and along Doncaster Avenue.  Overflow from the pond 

passes across Alison Road, through the north-west corner of the racecourse site and then 

along Doncaster Avenue. 
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3.1.3. Racecourse Sub-catchment 

The racecourse receives direct runoff from the urban sub-catchment located to the east of the 

racecourse bounded by Frances Street to the north, Avoca Street to the east and Arthur Street 

to the south.  This sub-catchment can be divided into two sections south and north of Alison 

Road.  From the portion south of Alison Road both piped and overland flows discharge directly 

into the racecourse site.  From the portion north of Alison Road piped flows discharge directly 

into the racecourse site while the majority of overland flows would travel west along Alison 

Road. 

 

Piped flows from the racecourse sub-catchment discharge into the racecourse site from the 

southern section via a 900 mm diameter pipe and from the northern section via a 900 mm x 

1200 mm box culvert from Wansey Road.  These flows are combined via a 1200 mm pipe that 

discharges into a basin located near the 1400 m chute. 

 

Flows from the 1400 m chute basin then discharge into another basin located between the 

1400 m and 1200 m chutes via 900 mm and 450 mm diameter pipes.  From the 1200 m chute 

basin, flows discharge via twin 225 mm diameter pipes to High Street.  The inlet to these pipes 

is set approximately 2 to 3 m above the basin invert.  Anecdotal evidence suggests that a 

significant amount of infiltration may occur before the water level in the basin reaches the piped 

outlet. 

 

Overflows from the basin travel across the course proper and the internal track towards the 

inner and outer detention basins located at the southern end of the race track.  Flows from 

these detention basins discharge via a 600 mm pipe to a pipe system downstream of the track 

and ultimately to Randwick City Council’s drainage system near the corner of Doncaster 

Avenue/Anzac Parade and High Street. 

 

3.1.4. Doncaster Sub-catchment 

The majority of the racecourse lies within the Doncaster sub-catchment.  Piped drainage from 

the racecourse site discharges into the Doncaster sub-catchment at three locations at Alison 

Road, Doncaster Avenue and High Street. 

 

3.2. Hydrology 

The response behaviour of the catchment is affected by a range of factors including (but not 

limited to): 

 High permeability of surface soils.  The eastern boundary of the catchment in the vicinity 

of Randwick CBD lies on a large aeolian sand dune.  Aeolian sands are highly pervious 

and hence result in high infiltration rates in areas where they are exposed. 

 Centennial Park.  As noted previously, the park’s pond system has a significant impact 

on the runoff response from the upper part of the catchment.   

 Medium to high density of urban development in areas external to the racecourse with 
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few areas of open space.  These developments are likely to have decreased infiltration 

and thus may have increased the rate of runoff during a rainfall event. 

 The underlying Botany Aquifer is a large sub-surface water body flowing to Botany Bay.  

The aquifer is connected to the surface water bodies in Centennial Park.  The impact of 

the surface and groundwater interconnections is not addressed in this investigation. 

 

3.3. Hydraulic Modelling 

Detailed flood modelling has been undertaken to assess the flood behaviour in Alison Road and 

Doncaster Avenue in the vicinity of the racecourse site under existing and developed 

conditions. 

 

The methodology adopted to carry out the flood modelling involved: 

 application of a range of inflow boundaries to the hydraulic model based on results from 

the SS-CP Flood Study, 

 development of a TUFLOW 2D hydraulic model over the racecourse site in its existing 

condition (April 2012) as well as prior to the initial construction works at the racecourse 

in 2008.  This was undertaken to ensure that the cumulative effect of all works 

undertaken on the racecourse since 2008 are addressed as well as the incremental 

effect of construction of the hotel, 

 amending the TUFLOW 2D model to represent the developed conditions (i.e 

construction of the hotel and associated works) in accordance with the drawings 

provided in Appendix A, 

 review of flood model results for existing and developed conditions. 

 

The TUFLOW 2D model consists of a 2m by 2m 2D grid defining the ground elevations across 

the model extent.  A digital elevation model (DEM) of the ground grid was defined based on 

aerial laser survey provided by Randwick City Council.  The plan locations of buildings, walls, 

fences and other structures likely to obstruct flows were identified and their impacts on flow 

conveyance included in the DEM. 

 

3.4. Results 

The 100 year ARI design flood levels relevant for flood related development control purposes at 

the proposed hotel site are shown on Figure 1.  The peak levels are shown in 0.1m increments 

and the higher of the increments should be adopted (i.e if the range is from 31.4 to 31.5 then 

31.5m AHD should be adopted). 

 

Figure 2 indicates the change in the 100 year ARI design peak flood levels as a result of 

construction of the proposed hotel compared to the presently adopted design flood levels (i.e as 

exists with the April 2012 topography).  In summary the change in floods levels (taken as 

greater than +/- 0.01m) are contained within the lands of Royal Randwick Racecourse and only 

raise flood levels within the track itself and thus do not impact on existing buildings or public 

safety.   
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An additional comparison was made between the 100 year ARI design peak flood levels as a 

result of construction of the proposed hotel compared to the pre 2008 topography.  The results 

show similar relative impacts to that provided on Figure 2 which indicates that the “cumulative 

effect” of works within Royal Randwick Racecourse does not increase flood levels above those 

previously adopted.   

 

There are no significant changes to velocities or flows outside of Royal Randwick Racecourse. 

 

As the proposed works do not significantly increase flood levels no mitigation measures are 

proposed. 
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