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1.0 INTRODUCTION 

This flood study has been prepared by TTW to determine the flood planning level and flood 
impact at the proposed development at 176-184 George Street, Concord. 

1.1 The Site  

The site is located in Concord, approximately 11.5km west of Sydney’s CBD. It is located 
between the northern railway line and Powell’s Creek. The site is within the City of Canada 
Bay Council local government area. 

The area is a mix of warehouses in the immediate vicinity, free standing houses to the north, 
a school to the northwest, and low rise apartments as well as free standing houses to the 
south. 

The existing site consists of a warehouse building. There is a low point in George Street 
near the subject site. 

Figure 1 shows an aerial photo of the existing site and surrounds. Figure 2 shows the site 
survey. Figure 3 gives the ground floor plans of the proposed development. 
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Figure 1  Aerial Photo (source: NearMap) 
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Figure 2  Site Survey 
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Figure 3  Site master plan (source: Concord West Precinct Master Plan, JBA, 2 May 2014) 
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2.0 AVAILABLE INFORMATION 

2.1 Existing Documents 

The following documents have been reviewed as part of this flood study 

• Concord West Precinct Master Plan  Urban Design Study (JBA, 2 May 2014); 

• Survey by Project Surveyors dated November 2013; 

• Concord West Precinct Master Plan Flood Study (Jacobs, draft 1 16/03/2015) 

o Tuflow flood model files for the above study. 

• Specification for the Management of Stormwater (City of Canada Bay, February 
2009) 

• ARR revision Book 9 Chapter 6: Safety Design Criteria (Grantley Smith, Ron Cox, 
draft 9/12/2013) 

2.2 Council Requirements 

Council’s Specification for the Management of Stormwater sets out the following flood 
controls for the developments relevant to the subject site: 

The minimum freeboard shall be as follows: 

• 150mm for roadways - between the 100-year ARI overland flow route and 

warehouse, factory, and garage floor levels and entrances to underground 

carparks. 

• 300mm for roadways - between the 100-year ARI overland flow route and 

office, living rooms, retail space, storeroom, and show room floor levels. 

• 300mm for surcharge paths e.g. easements - between the 100-year ARI 

overland flow route and all internal building floor levels, garages and 

basement carparks. 

• 500mm for channels, creeks and rivers - between the 100-year flood water 

level and all internal building floor levels, garages, and basement carparks. 

 

2.3 Concord West Precinct Mater Plan Flood Study 

City of Canada Bay Council engaged Jacobs to prepare a flood assessment for the Concord 
West Precinct Master Plan. The report determined existing flood levels, as well as the impact 
of proposed mitigation works. 
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Figure 4  Jacobs Flood Study Extract - 100-year Baseline Model 

  

The report identifies the George Street sag point as a flood prone area, and proposes a 
mitigation strategy to reduce the flood risk in the area as well as a safe vehicular passage for 
stroms up to and inlufding the 100-year ARI event. The strategy includes: 

• regrading of George Street to reduce the depth of the sag point; 

• high capacity pits to capture  

• construction of an overland flow path from the sag point through to Powells Creek 
Reserve; 

• construction of a floodway through the playing fields to drain flows to Powells Creek; 
and, 

• a low profile kerb (approx. 50mm) on the western side of George Street to minimise 
ponding on the road before overflow to the overland flow route. 
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Figure 5  Jacobs Flood Study Extract - Flood Mitigation Option 
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Figure 6  Jacobs Flood Study Extract - 100-year with mitigation works 
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3.0 FLOOD MODELLING 

3.1 TUFLOW 

The flood model built by Jacobs was used under a licence agreement through Council by 
TTW for the purpose of establishing flood levels in this report. 

The baseline model was run to verify the results were equivalent to those produced by 
Jacobs. The difference in flood levels between the two models was generally no more than 
2mm. We attribute the small difference in flood levels to the use of a later version of 
TUFLOW in this assessment (build 2013-12-AD in this study, 2013-12-AA in Jacobs’ study). 

3.2 Ground Surface 

The ground surface model used in the TUFLOW model was compared to the field survey 
obtained for George Street. The levels in the survey data used in the TUFLOW model (from 
AAM Hatch LiDAR) are typically within 150mm of the field survey. As a result, we consider 
the flood levels may be conservative. The TUFLOW existing ground survey model files were 
used to ensure consistency across models. 

3.3 Mitigation Works 

The mitigation works, including road raising, and the overland flow route between the 
buildings and between the ovals was designed using civil design software 12d. 

The existing buildings in the model were removed and replaced with the three buildings from 
masterplan. 

In addition to the mitigation measures recommended in Jacobs’ report, the following 
changes have been made: 

• Relocate 900mm diameter pipe under George Street to suit proposed building 
layout 

• Culvert provided in south-east corner of playing fields to avoid the existing change 
rooms, extending to a pit to the west of the fields 

• Twin 900mm diameter pipes discharge stormwater from the proposed culvert to 
Powells Creek. 
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4.0 100-year ARI Flood Results 

4.1 Existing conditions 

 

Figure 7  Existing 100-year ARI Flood 

 

4.2 Proposed Development 

The proposed development and mitigation measures were added to the model to determine 
the flood impact of the development. The mitigation measures are shown on the civil 

siteworks concept plan in Appendix A. This concept plan is subject to detailed design and 
Council formal approval through Section 138 of the Roads Act 1993. 

 

 Figure 8 shows the flood depth with the mitigation measures in place. 

Flood Depth (m) 
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Figure 8  100-year Flood with mitigation 

 

Figure 9 shows the flood hazard plan in accordance with the NSW government’s “Floodplain 
Development Manual” April 2005 to enable Canada Bay Council assess the risk on their 
assets. High Hazard exists within the proposed open channel to the west of the proposed 
site. A safety protection treatment is recommended in the form of signage and/or fencing to 
eliminate or reduce the hazard. The appropriate safety protection treatment is subject to 
detailed design and coordination with landscaping works. 

 

 

 

 

 

 

 

Flood Depth (m) 



George Concord Pty Ltd 151350 P 
Flood Assessment of Masterplan Development  

Taylor Thomson Whitting (NSW) Pty Ltd Page 14 
© 2016 Taylor Thomson Whitting 

 

 

Figure 9: Flood Hazard Map 
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5.0 FLOOD PLANNING LEVELS 

FPLs across the building have been determined based on the requirements of the DCP, the 
flood modelling and the masterplan layouts. The FPLs are presented in Figure 10. 

 

Figure 10  Flood Planning Levels 

5.1 Basement Entrance 

It is understood that the development of the site will likely consider basement car parking. 
Under the DCP, the basement must be above the 100-year flood level with some freeboard, 
300mm for this site. Basement entrances must be elevated to the flood planning levels in 
Figure 10 before ramping down to the basement. 

It is recommended that TTW is contacted to provide advice on FPLs regarding the design of 
entries and openings to the basement. 
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5.2 Overland Flow Route 

The overland flow route from the sag point on George Street through to the playing fields is 
a critical part of the flood mitigation design. Consideration should be given during the 
detailed design phase of the project including the basement underneath. 

The masterplan has an allowance for shown as a connection between George Street and 
Powell’s Creek Reserve. The finished levels are to be in accordance with the levels used in 
the flood modelling. As such it is recommend that TTW be contacted to advise on the 
overland flow route design during detailed design stage of the building structure. 

6.0 EVACUCATION, GEORGE STREET AND VEHICLE STABILITY 

George Street is an evacuation route for more than 100 residences and a school. Regrading 
George Street has the benefit of making the evacuation route trafficable during flood events. 
Under the current conditions, the flood depth at the say point is greater than 2m. This is 
clearly not passable, and dangerous for all vehicles. 

6.1 Vehicle Stability 

The Australian Rainfall and Runoff (ARR) revision project gives guidance on vehicle stability 
in Book 9 Chapter 6 Safety Design Criteria (draft 9/12/2013). The following figure is an 
extract from the above. 

 

Figure 9 Vehicle Stability in Flood Waters 

With velocities less than 1 m/s at the George Street sag point with the proposed regarding, 
the draft recommended stability criteria for small cars is a flood depth of 300mm. 

Under the design condition, during a 100-year ARI flood event, there is a width of 
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approximately 9m along the crown at the sag point where the flood depth is less than 
300mm and small vehicles can safely pass. Refer to Figure 10. 

 

Figure 10 Safe width for cars in a 100-year flood event under proposed conditions 

TTW recommends that appropriate flood signage and depth markers are installed as part of 
the regrading works. It is also recommended that the road does not have any median islands 
through the sag point to allow vehicles to navigate flood waters through the area with the 
smallest flood depth. 

7.0 CONCLUSIONS AND RECCOMENDATIONS 

The proposed development at 176-184 George Street can be designed to reduce the flood 
impact on neighbouring properties and improve conditions for existing residents north of the 
site. The finished floor levels provide adequate freeboard to the 100-year ARI flood in 
accordance with Council’s DCP. 

This report has been prepared based on the masterplan documents. We recommend: 

• That the flood information presented in this report is reviewed when detailed 
designs are prepared including but not limited to 

-  pits and headwall design taking into account hydraulic efficiency 

-  detailed design of pit 7 functioning as intended to be a surcharge pit. 

- safety protection system of the open channel and culvert in conjunction with 
proposed landscaping works 
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- minimising potential blockages of the proposed open channel and box culverts (eg, 
self cleansing if achievable) considering the site’s levels constransts. 

 

• That the proposed discharge outlet to Powell’s creek be detailed and submitted to 
Department of Lands/ NSW’s Ofiice of Water and Fisheries for their approval and 
acceptance during detailed design stage 

• That the civil siteworks concept plan as shown in Appendix A be adopted subject to 
detailed design and formal approval by City of Cananda Bay Council through the 
Section 138 of the Roads Act 1993 
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