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1 INTRODUCTION 

The primary objective of the Cranebrook Overland Flow Flood Study was to define the nature of 

local catchment flooding in the suburbs of Cranebrook, Penrith and Cambridge Gardens in the 

Penrith City Council (Council) Local Government Area (LGA) for flood frequencies ranging 

between 0.5 Exceedances per Year (EY) and 0.2 per cent Annual Exceedance Probability (AEP), 

as well as for the Probable Maximum Flood (PMF).  The definition of Nepean River flooding for a 

flood with an AEP of 1% that was originally defined as part of the Nepean River Flood Study 

(Advisian, 2018) was also refined in the study area as part of the Cranebrook Overland Flow 

Flood Study. 

Figure 1 shows the extent of the study area which is roughly bounded by the Nepean River and 

Penrith Lakes to the west, existing rural type residential land to the north, the Northern Road and 

Richmond Road to the east and the Main Western Railway to the south. 

The findings of the Cranebrook Overland Flow Flood Study will be used as the basis for preparing 

the future Cranebrook Floodplain Risk Management Study and Plan (Cranebrook FRMS&P) 

which will assess options for flood mitigation and prepare a plan of works and measures for 

managing the existing, future and continuing flood risk in the study area. 

This Summary Report provides a brief overview of the data that were relied upon for the draft 

Cranebrook Overland Flow Flood Study, as well as the adopted study methodology and 

outcomes.  Please refer to the draft report for a more detailed description of the information 

contained in this Summary Report. 

2 FLOODPLAIN MANAGEMENT PROCESS 

The Cranebrook Overland Flow Flood Study has been undertaken in accordance with the NSW 

State Government’s Flood Prone Land Policy which is directed at providing solutions to existing 

flooding problems in developed areas and to ensuring that new development is compatible with 

the flood hazard and does not create additional flooding problems in other areas.  

Under the Policy, the management of flood liable land remains the responsibility of local 

government.  The State subsidises flood mitigation works to alleviate existing problems and 

provides specialist technical advice to assist councils in the discharge of their floodplain 

management responsibilities. 

The Policy provides for technical and financial support by the Government through the following 

five sequential stages: 

 

1. Data Collection Compilation of existing data and the collection of 

additional data. 

2. Flood Study Determines the nature and extent of flooding. 

3. Floodplain Risk Management Study 

 

 

 

 

 

Evaluates management options for the floodplain 

in respect of both existing and proposed 

development. 
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4. Floodplain Risk Management Plan Involves formal adoption by Council of a plan of 

management for the floodplain. 

6. Implementation of the Plan Construction of flood mitigation works to protect 

existing development.  Use of Local 

Environmental Plans to ensure new development 

is compatible with the flood hazard.  

Improvements to flood emergency management 

measures. 

 

The Cranebrook Overland Flow Flood Study is jointly funded by Penrith City Council and the 

NSW Government, via the Department of Planning and Environment and constitutes the first and 

second stage of the Floodplain Risk Management process for this area and has been prepared 

for Penrith City Council to define flood behaviour under current conditions. 

 

3 STUDY METHODOLOGY 

 

The Cranebrook Overland Flow Flood Study involved the following activities: 

➢ The forwarding of an Information Sheet and Community Questionnaire to approximately 

7,800 residents and business owners in the study area.  The Information Sheet and 

Community Questionnaire, a copy of which is contained in Appendix A of the draft report, 

introduced the study objectives and sought information on historic flood behaviour from 

the local community.   

➢ The collection of flood data, details of which are set out in Section 4.1 of this Summary 

Report. 

➢ Development of computer models to represent the hydrologic response (i.e. conversion of 

rainfall to runoff) of the study area.  The DRAINS software was adopted for the study, with 

different modelling approaches within the software used to simulate the hydrologic 

response of the predominately rural and urban parts of the study areas.  The software 

generated discharge hydrographs resulting from both historic and design storms.  Further 

discussion of the development of the hydrologic models can be found in Chapter 3 of the 

draft report. 

➢ Development of a computer model to represent the hydraulic response (i.e. conversion of 

runoff to depth, level and extent of flooding) of the study area.  The TUFLOW two-

dimensional modelling software was used for this purpose.  Further discussion of the 

development of the hydraulic model can be found in Chapter 4 of the draft report. 

➢ Validation of the computer models to flood behaviour that was observed during storms 

that occurred in February 2012, January 2016 and February 2020.  Further discussion on 

the model validation process can be found in Chapters 3 and 4 of the draft report. 

➢ Use of the validated computer models to define the nature of local catchment flooding for 

storms ranging between 0.5 EY and 0.2% AEP, as well as the PMF.  The design storm 

input data were derived using the procedures set out in the 2019 edition of Australian 

Rainfall and Runoff.  Section 5.1 of this Summary Report provides a brief description of 

flood behaviour in the study area in a 1% AEP and PMF local catchment storm events.  A 

more detailed description of local catchment flood behaviour for the range of assessed 

design storm events can be found in Chapter 6 of the draft report. 
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➢ The computer models were also used to define the nature of Nepean River flooding in the 

study area for a 1% AEP flood (refer Section 5.2 of the Summary Report for further 

discussion). 

➢ Presentation of study results as diagrams showing indicative extents and depths of 

inundation, flood hazard vulnerability and the hydraulic categorisation of the floodplain 

into floodway, flood storage and flood fringe areas. 

➢ Sensitivity studies to assess the effects on flood behaviour resulting from variations in 

model parameters such as rainfall losses, hydraulic roughness of the floodplain, the 

effects of a partial blockage of hydraulic structures and increases in rainfall intensity 

associated with future climate change. 

➢ Derivation of Flood Planning Levels and corresponding Flood Planning Area for the study 

area (refer Section 5.3 of this Summary Report for further discussion). 

 

4 DATA COLLECTION 

 

4.1 Available Data 

 

The data relied upon for the purpose of the Cranebrook Overland Flow Flood Study included: 

➢ LiDAR survey data that were captured in July 2021 and used to define ground levels in 

the study area. 

➢ The dimensions and alignment of the existing stormwater drainage network were taken 

from detailed survey that was captured in July 2020 and November 2020, and 

supplemented by detailed design drawings where required. 

➢ Historic rainfall data recorded at two nearby rain gauges that are operated by the Bureau 

of Meteorology and one nearby rain gauge that is operated by Sydney Water. 

➢ Historic river level data at the nearby WaterNSW operated Nepean River at Penrith 

(Gauge No. 212201) stream gauge. 

➢ Photographs showing flood behaviour that was observed in parts of the study area during 

storms that occurred on 9 February 2012, January 2016 (day not specified), 

21 March 2017, 7 February 2020 and 9 February 2020 (copies of which are contained in 

Appendix C of the draft report). 

 

4.2 Previous Investigations 

 

The following flooding investigations have been undertaken in the immediate vicinity of the study 

area: 

➢ Cranebrook Local Hydraulics Specification Study (Bewsher Consulting, 2002) 

➢ Boundary Creek Erosion Site Investigation (Patterson Britton & Partners, 2006) 

➢ Penrith Overland Flow Flood “Overview Study” (Cardno Lawson Treloar, 2006) 

➢ Penrith Lakes 2012 Water Management Plan: Stage 1 (Penrith Lakes Development 

Corporation, 2012) 

➢ Penrith CBD Detailed Overland Flow Flood Study (Cardno, 2015) 

➢ Nepean River Flood Study (Advisian, 2018) 
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➢ Peach Tree and Lower Surveyors Creek Flood Study (Catchment Simulations Solutions, 

2019) 

➢ Penrith Lakes Water Management Plan: Stage 2 (Penrith Lakes Development 

Corporation, 2020) 

➢ Penrith CBD Floodplain Risk Management Study and Plan (Molino Stewart, 2020) 

➢ Emu Plain Overland Flow Flood Study (BMT, 2020) 

 

Section B1.1 of Appendix B of the draft report contains a summary of the above studies and a 

description of how they informed the Cranebrook Overland Flow Flood Study. 

 

4.3 Community Consultation 

 

To assist with data collection and promotion of the study to the community, an Information Sheet 

and Community Questionnaire were distributed by Council in September and December 2020 to 

residents and business owners in the study area.  A copy of the Information Sheet and 

Community Questionnaire is contained in Appendix A of the draft report, while the responses to 

the Community Questionnaire are summarised in Appendix B. 

 

Council advised that approximately 7800 Information Sheets and Community Questionnaires 

were distributed to residents and business owners in the study area, with a total of 472 responses 

received by the closing date of submissions (a response rate of about six per cent). 

 

Of those that responded, about 20% noted that they had observed flooding in or adjacent to their 

property.  The respondents provided information on flooding that occurred in the following 

months: 

➢ March 1978; 

➢ January 1983; 

➢ November 1985; 

➢ August 1986; 

➢ July 1988; 

➢ August 1990; 

➢ 1995 (month not specified); 

➢ March 2005; 

➢ February 2012; 

➢ January 2016; and 

➢ February 2020. 

 

Information on historic flooding patterns obtained from the responses assisted with “ground-

truthing” the results of the hydraulic modelling. 

 

The draft flood study report was placed on public exhibition for a period of 28 days commencing 

on 6 April 2023.  As part of the public exhibition process, Council hosted a public information 

session with the Consultant presenting the draft study to the community at the Cranebrook 

Neighbourhood Centre on 20 April 2023.  Members of the public were also able to contact 

Council throughout the exhibition period to ask questions.   

 

At the close of the public exhibition period, 14 formal submissions had been made to Council.  

Responses to the 14 submissions were prepared by both Council and the Consultant. 
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5 STUDY RESULTS 

 

5.1 Local Catchment Flood Behaviour 

 

Figure 2 (3 sheets) attached to this Summary Report shows the indicative extent and depth of 

inundation in the study area resulting from a 1% AEP local catchment storm event, while Figure 3 

(3 sheets) shows similar information for the PMF.   

 

The 1% AEP storm event represents a storm that has a 1 per cent (or 1 in 100) chance of 

occurrence in any given year.  Figure 2 shows that the capacity of the existing piped stormwater 

drainage system in the study area is exceeded in a 1% AEP storm event and as a result 

stormwater runoff generally flows above-ground in a westerly direction along overland flow paths 

towards the Nepean River and Penrith Lakes.  Figure 2 shows that abovementioned overland 

flow paths run through existing development at a number of locations throughout the study area.   

 

The PMF represents the largest possible flood event that could conceivably occur and is used to 

define the upper limit of flooding.  Figure 3 shows that the depth of inundation through existing 

development increases to greater than 1 m in a PMF at numerous locations in the study area and 

the extent of land that is inundated in the lower-lying flatter portions of the study area is increased 

significantly when compared with the 1% AEP local catchment flood behaviour shown on 

Figure 2. 

 

5.2 Nepean River Flood Behaviour 

 

The computer models developed as part of the Cranebrook Overland Flow Flood Study were 

used to define 1% AEP flood behaviour in the study area should a local catchment storm event 

occur at the same time as a flood in the Nepean River.   

 

Figure 4 shows the indicative extent and depth of inundation in the study area resulting from  the 

combination of local catchment and Nepean River flooding in a 1% AEP storm event.  The results 

of the TUFLOW model that was developed as part of the Cranebrook Overland Flow Flood Study 

show that floodwater originating from the river will back up Boundary Creek where it will flow in a 

northerly direction across Andrews Road to Lake Cranebrook.   

 

It is noted that the findings of the Cranebrook Overland Flow Flood Study differ to those 

presented in the Nepean River Flood Study (Advisian, 2018) due to the incorporation of hydraulic 

structures such as transverse drainage culverts and water level control weirs, as well as the 

incorporation of updated topographic data in the more recent hydraulic modelling.   

 

5.3 Flood Planning Information 

 

The combination of Nepean River and local catchment flooding discussed in Section 5.2 of this 

Summary Report was used as the basis for defining Flood Planning Levels and the corresponding 

Flood Planning Area for the study area.  After consideration of the study results and the findings 

of sensitivity studies which are outlined in Sections 6.5 and 6.6 of the draft report, the Flood 

Planning Levels were defined as the peak 1% AEP flood level plus a freeboard allowance of 

500 mm, with the Flood Planning Area defined as the extent of land which lies below these levels.  

Figure 5 (3 sheets) shows the extent of the Flood Planning Area in the study area.  Specific flood 

related controls would apply to development that is proposed within the extent of the Flood 

Planning Area. 




























