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1 Introduction 

1.1 Brief 

S&G Consultants Pty Ltd (SGC) have been engaged by Urban Property Group to prepare a 

flood evacuation strategy for the proposed mixed-use development at 614-632 High Street, 

Penrith. 

The following tasks were carried out:- 

1. Supplied documents and previous studies were reviewed; 

2. A conceptual flood evacuation strategy is proposed; and 

3. This report has been compiled. 

1.2 Limitations 

This report is intended solely for Urban Property Group. No liability will be accepted for use of 

the information contained in this report by other parties than this client. 

This report is limited to the information including the referenced documents made available at 

the time when this report was written. 

This report does not imply that the site is not subject to flooding. The stakeholders should be 

aware that there are current and continuing risks of flooding. This report is proposing 

measures to manage these flooding incidences. 

1.3 Reference Documents 

The following documents have been referenced in this report:- 

1. Architectural drawings prepared by DKO Architecture (NSW) Pty Ltd; 

2. Survey plan prepared by SDG Land Development Solutions reference 6578 dated 

19/03/2018. 

3. NSW Government ‘The Floodplain Development Manual’ – The management of Flood 

Liable Land (2005); 

4. NSW Government ‘The Floodplain Development Manual’ – The management of Flood 

Liable Land (2005); 

5. Pre-lodgement Advice by Penrith Council PL20/0003; and 

6. Penrith CBD Detailed Overland Flow Flood Study-Final Report prepared by Cardno 

dated 7 July 2015; and 

7. Flood Impact Assessment report for 614-625 High St, Penrith prepared by Cardno – 

reference AWE200065. 
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2 Natural & Built Environment 

2.1 Local and Regional Context 

The site is located in the ‘B4’ mixed use zone of Penrith, on the western outskirts of Sydney 

in NSW. The site is identified as Lot 10 of DP 1162271, which falls within the Local 

Government Authority (LGA) of Penrith City Council. The site is located on High Street and 

the closest waterbody, ‘Nepean River’ is located to the north-west direction. 

The survey plan of the site indicates that the site falls towards High Street. Refer to Appendix 

5 for a copy of the survey plan. 

The site location and surrounding area are shown in Figure 2.1 below. 

 

Figure 2.1  Locality Plan 

2.2 Proposed Development 

The proposed development consists of a mixed-use development which includes: 

• Construction of 44 storey residential flat building, and 5 retails over 2 levels of 

basement carparking and associated landscaping. 

SITE 
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2.3 Objectives 

The main objectives of this report are: 

1. Address requirement from Penrith Council Pre-lodgement advice Ref PL20/2003; 

2. Provide a Flood Evacuation plan; 

3. Discuss the effects of the PMF event flooding on the proposed development; 

4. Mitigate the flooding risk by preventing personal danger and reducing the 

damage to the property and the equipment on site; 

5. Increase awareness of stakeholders to the flooding issue; 

6. Prepare a conceptual flood emergency and evacuation response strategy; and 

7. Outline the measures to be undertaken to ensure that damage caused by 

property inundation during storms in PMF event is minimised as much as 

possible. 

2.4 Council Requirements 

The site is affected by mainstream flooding from the Nepean River in Probable Maximum 

Flood (PMF) event. This report is to address the flood evacuation capacity requirement from 

the Department of Planning’s Management for Residential Development in the Penrith City 

Centre. 
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3 Glossary 

Annual Exceedance Probability (AEP) 

The chance of a flood of a given or a larger size occurring in any one year, usually 

expressed as a percentage. 

Australian Height Datum (AHD) 

A common national surface level datum approximately corresponding to mean sea level. 

Average Recurrence Interval (ARI) 

The long term average number of years between the occurrence of a flood as big as or 

larger than the selected event. 

Catchment 

The land area draining through the main stream, as well as tributary streams, to a particular 

site. It always relates to an area above a specific location. 

Flood 

Relatively high stream flow which overtops the natural or artificial banks in any part of a 

stream, river, estuary, lake or dam, and/or local overland flooding associated with major 

drainage before entering a watercourse. 

Flood Liable Land or Flood Prone Land 

Land susceptible to flooding by the PMF. 

Flood Planning Levels (FPLs) 

Are the combinations of flood levels and freeboards selected for floodplain risk management 

purposes. 

Freeboard 

Is a factor of safety typically used in relation to the setting of floor levels. 

Habitable Room 

In industrial or commercial situation: an area used for offices or to store valuable 

possessions susceptible to damage in the event of a flood. 

Peak Discharge 

The maximum discharge occurring during a flood event. 

Probable Maximum Flood 

PMF is the largest flood that could conceivably occur at a location, usually estimated from 

probable maximum precipitation. 
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Probable Maximum Precipitation 

PMP is the greatest depth of precipitation for a given duration meteorologically possible over 

a given size storm area at a particular location at a particular time of the year. 

Runoff 

The amount of rainfall which actually ends up as stream flow. 
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4 Flood Analysis 

4.1 Flood Levels 

Council has advised that the development is affected by local overland flow flooding from the 

adopted Penrith CBD Catchment Overland Flow Flood Study. Information currently held by 

Council indicates that the 1% AEP water surface level affecting the site is estimated to be 

27.10m AHD. 

1% AEP Level 27.10m AHD 

Flood Planning Level 27.60m AHD 

PMF 32.90m AHD 

4.2 Development Recommendations and Construction 
Methodologies 

The crest of any access ramp will be 300mm above the top of kerb level or 300mm above the 

1% AEP water surface level.  

All habitable floor levels are set to be at least 500mm above the 100-yr flood level. 

Table 1  Flood Level & Compliance Summary 

Location & Description Proposed Level (m AHD) Proposed Use 

Driveway Crest to Basement 
Carpark 

27.65 Car Parking 

Ground Level 27.60 – 27.68 
Carpark, Bins room, Retails 

and Café  

Mezzanine, Level 1 & Level 2 
Carpark 

32.40 – 38.60 Carpark 

Level 3  41.70 
Commercial, Residential 
units & Communal area 

Level 4 45.40 
Commercial, Residential 
units, Communal area & 

Swimming pool 

Level 5 49.10 
Commercial and Residential 

units 

Level 6 – Level 44 52.80 Minimum Residential units 

4.3 Flood Characteristics 

Flood information obtained from Council’s Catchment Branch categorized the flood as 

‘Overland Flow’.   
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The Overland Flow Flood Study Report prepared by Cardno states that the subject site is at 

risk from PMF, in addition to overland flooding from the local catchment.  

4.4 Persons at Risk (PAR) 

The direct Persons at Risk (PAR) during the PMF was estimated for the retail/commercial 

outlet on the ground floor and Mezzanine Carpark and the indirect PAR was estimated for 

residents living in upper levels apartments. 

In the case of the retail outlets, the PAR was based on the approach adopted previously for 

2-8 River Road West by Cardno, 2013. The PAR was based on figures from Warringah Mall 

as follows: 

• An estimated average 6,667 visitors to Warringah Mall each trading hour; 

• 60% of all visitors are visiting ground floor retailers (estimate provided by Centre 

Management) giving 4,000 ground floor visitors per hour; 

• The area of retail premises that experience above floor level flooding greater than 

0.2m in a 1% AEP flood as a proportion of the total ground floor retail area; 

• On average 9.2 hours of trading each weekday; and  

• On average 15 hours of trading each weekend. 

In the case of the development at 614 - 632 High Street Penrith, the average number of visitors 

per hour to the commercial space was scaled based on the ratio of the floor level of the retail 

outlets to the area of ground floor retailers at Warringah Mall. This gave an estimate of 

approximately 54 (24 in retail, 30 in café) visitors in direct risk while visiting the retail outlets 

and Café at 614 - 632 High Street, Penrith (based on 0.04 person/m2 and a total retail area of 

590 m2 on Ground Level). The estimated number of people in basement and mezzanine level 

is 30. Therefore, total number of people in direct risk is 84. 

The number of residents that would be indirectly at risk during a PMF was estimated based 

on equivalent population (EP) sourced from Sydney Water data (all upper levels not affected 

by flooding up to PMF event): 

Table 4.2 Indirect PAR on Upper Levels 

Type of Unit EP No. of Units 
Total No. of 
Occupants 

1B 1.5 103 155 

2B 2.5 142 355 

3B 3.5 35 123 

TOTAL 633 

The estimated number of residents indirectly at potential risk during a PMF is 494 (because it 
accounts for periods when apartments are not occupied or only partly occupied assuming a 
ratio of 0.78 or 22% of the units will not be occupied). 
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4.5 Sizing Temporary Flood Refuge 

Two primary sources of information were located when considering the size of a temporary 

flood refuge:- 

• Building Code of Australia (2008); and 

• US Flood Emergency Management Authority (FEMA) (2000). 

As outlined above, the Building Code of Australia (2008) stipulates that an area of public 

assembly such as halls or theatres should have a maximum density of 1 m2 per person (BCA, 

2008). FEMA (2000) recommends a minimum of 0.45 m2 per person for tornado shelters. 

In the case of 614-632 High Street Penrith development, a maximum density of 1 m2 per 

person has been adopted in view of the length of time visitors and/or residents may be required 

to shelter in place. Based on the estimated peak number of persons that could be at risk in 

the car park and on the retail level during trading hours (84 persons), approximately 84 m2 of 

space to be publicly accessible for flood refuge areas above PMF level (RL 32.90m AHD). 

4.6 Evacuation 

The proposed evacuation from the site is staged as follows: 

The available short warning times mean that in the case of extreme floods, there will not be 

sufficient time to evacuate any residents and/or visitors from the site and that instead residents 

and/or visitors would need to shelter in place, as in PMF event the surrounding streets are 

flooded with high hazard.  

Under these circumstances, the expected time that visitors and/or residents would need to 

shelter in place would be between 20 minutes up to 4-5 hours. The shelter area will be on 

Level 3 in the Communal area (90 m2) which can accommodate up to 90 people. Two 

dedicated staircases are provided to move people from the basement carpark level to Level 

3. 
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5 Assessment of Council Requirements 

5.1 Floor Level 

As per Penrith Council Pre-lodgement advice Ref PL20/2003; habitable floor FFL 27.60m AHD 
(minimum) to be adopted as floor level, which is 500mm above the 100 year ARI maximum 
flood level. 

5.2 Building Components 

As per item 1 of this control, the proposed development to have components that are to be 

compatible with flooding. The details will be shown and specified on the architectural plans at 

C.C. stage. 

5.3 Structural Soundness 

The structural Engineer to provide certification in relation to item 2 of this control.  

5.4 Flood Effects 

The flood impact Study prepared by Cardno (Australia) Pty Ltd demonstrates that the 

development will not increase flood effect elsewhere. (Refer to Appendix 3) 

5.5 Car Parking and Driveway Access 

The driveway access crest level of RL 27.65m AHD has been adopted for the proposed 

development which is 550mm above the 1% AEP flood level (as per Council’s provided Pre-

lodgement Advice). Therefore, all planning and development controls in relation to Car 

parking/ Driveway access are complying. 

5.6 Evacuation 

Access to the stairwells are located external to the building on the western and eastern sides 
to Level 3 Communal area. Elevators are not recommended to be used in a flood event as the 
power supply may be interrupted.   

It is recommended that persons already in the commercial and residential units would remain 
(shelter-in-place) for the duration of the flood event. Therefore, complied with Council’s Flood 
Management Plan.  

5.7 Management & Design 

This control is not applicable. 
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A1 Appendix 1 

Council’s Requirements in DCP 2013 – Chapter 11 
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Figure A 1.1 Flood Planning  
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A2 Appendix 2 

Council’s Pre-lodgement Advice regarding Flood Levels 
 
 

 

Figure A 2.1 Council’s Pre-lodgement Advice regarding Flood Levels 
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A3 Appendix 3 

Flood Impact Assessment by CARDNO 
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A4 Appendix 4 

Architectural Plan by DKO 
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A5 Appendix 5 

Survey Plan 

 

Figure A 5.1 Survey Plan  
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