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Disclaimer  

This Report has been prepared in accordance with the scope of services described in the agreement between ACOR Consultants and 

the Client. The Report relies upon data, surveys, measurements and results based on instructions from, and in consultation with, the 

Client.  Except as otherwise stated, ACOR Consultants has not attempted to verify the accuracy or completeness of any information 

provided by the Client. If the information is subsequently determined to be false, inaccurate or incomplete then it is possible that 

changes may be required to the Report. Changes in circumstances or facts, the passage of time, manifestation of latent conditions or 

impacts of future events may also impact on the accuracy, completeness or currency of the information or material set out in this 

Report. This Report has been prepared solely for use by the Client, ACOR Consultants Pty Ltd and its related body corporates accepts 

no responsibility for its use by any third parties without the specific authorisation of ACOR Consultants. ACOR Consultants reserves the 

right to alter, amend, discontinue, vary or otherwise change any information, material or service at any time without subsequent 

notification. All access to, or use of, the information or material is at the user's risk and ACOR Consultants Pty Ltd and its related body 

corporates accepts no responsibility for the results of any actions taken on the basis of information or material provided, nor for its 

accuracy, completeness or currency. For the reasons outlined above, however, no other warranty or guarantee, whether expressed or 

implied, is made as to the data, observations and findings expressed in this Report, to the extent permitted by law.   

 

Revisions 

Revision Description Date Prepared by Approved by 

01 Issue for client review 10/07/2024 E. L G. L 

02 Issue for DA 30/07/2024 E. L G. L 

Review Panel  

Division/ office Name 

Sydney Greogry Lyell 

  

 

 

COPYRIGHT 

 

This document, including the concepts and information contained within it, are the property of ACOR Consultants Pty Ltd or 

any of its related or associated entities. Use or copying of this document in whole or in part without the written permission of 

ACOR Consultants Pty Ltd constitutes an infringement of copyright.  No part of this document may be copied, reproduced, 

adapted, transmitted or stored in a retrieval system in any form or by any means without written permission or unless 

otherwise permitted under the Copyright Act 1968.  Removal or modification of any copyright or other proprietary protection 

from this document will be a breach of copyright. 

 

© ACOR Consultants Pty Limited 

 

All intellectual property and copyright reserved. 

 



  

 

 

\\SYDPROJ1\Projects\NA24\NA240429\Reports\CIV\NA240398 Flood Risk Management Plan.docx Page 3 of 18 
 

Table of Contents 

1 Introduction ........................................................................................................................................................ 4 

2 Site ..................................................................................................................................................................... 4 

3 Flood Characteristics ........................................................................................................................................ 5 

3.1 1% AEP Flood Level ............................................................................................................................. 5 

3.2 PMF Level .............................................................................................................................................. 5 

3.3 Flood Planning Level ............................................................................................................................. 6 

3.4 Flood Risk Precinct ................................................................................................................................ 6 

3.5 Hydraulic Category ................................................................................................................................ 6 

3.6 Hazard Category.................................................................................................................................... 7 

3.7 Flood Life Hazard Category .................................................................................................................. 7 

4 Flood Planning Requirements ......................................................................................................................... 8 

4.1 Flood Effects Caused by Development ............................................................................................... 9 

4.2 Building Components and Structural Soundness ............................................................................. 10 

4.3 Floor Levels .......................................................................................................................................... 10 

4.4 Car Parking .......................................................................................................................................... 12 

4.5 Emergency Response ......................................................................................................................... 12 

4.6 Fencing ................................................................................................................................................. 14 

4.7 Storage of Goods ................................................................................................................................ 15 

4.8 Pools ..................................................................................................................................................... 15 

5 Conclusion ....................................................................................................................................................... 16 

 

Appendices 

 Proposed Architectural Plans Prepared by Webber Architects ....................................................... 17 

 Flood Management Report Prepared by Stellen Consultants ......................................................... 18 

 

List of Figures 

Figure 1: Existing Site - Areial Image and Locality(NearMap) ............................................................................... 5 

Figure 2: Proposed Development and Assessment Area ...................................................................................... 5 

Figure 3: Flood Risk Precinct (extracted from Stellen Consulting Flood Management Report) .......................... 6 

Figure 4: Hydraulic Category (extracted from Manly Lagoon Flood Study) .......................................................... 6 

Figure 5: 1% AEP Hydraulic Hazard (extracted from Manly Lagoon Floodplain Risk Management Study & Plan)

 ................................................................................................................................................................... 7 

Figure 6: Flood Life Hazard Category (extracted from Stellen Consulting Flood Management Report) ............ 7 

Figure 7: DCP Development Control Matrix. ........................................................................................................... 8 

Figure 8: Bulk Earthworks Plan ................................................................................................................................ 9 

Figure 9: Evacuation Route (extracted from Stellen Consulting Flood Management Plan) .............................. 14 



  

 

 

\\SYDPROJ1\Projects\NA24\NA240429\Reports\CIV\NA240398 Flood Risk Management Plan.docx Page 4 of 18 
 

 

1 Introduction 

ACOR Consultants Pty Ltd (ACOR) has been engaged to undertake a Flood Impact Assessment Report in 

accordance with the development controls outlined in Warringah DCP Clause E11 for the proposed re-development 

of Warringah Recreation Centre at 433 Pittwater Road, North Manly. 

In the preparation of this report, ACOR has relied upon certain data and information contained within the following 

documents: 

 Architectural drawings prepared by Webber Architects (10 May 2024) – refer to Annexure A Proposed 

Architectural Plans 

 Flood Management Report prepared by Stellen Consulting (29 Feb 2024) - refer to Annexure B 

 Warringah Development Control Plan Clause E11 (2011) 

 Manly Lagoon Flood Study prepared by BMT WBM Pty Ltd (Aug 2013) 

 Manly Lagoon Floodplain Risk Management Study and Plan prepared by WMA Water (Oct 2018) 

The purpose of this report is to assess the proposed development in compliance with Northern Beaches Council 

flood planning requirements, to assess the flood risk to life and property, and to provide flood protection measures 

to minimize the risk to the personal safety of occupants and the risk of property damage for the proposed 

development. 

2 Site 

The land parcel is legally known as Lot 2742 DP752038, located within RE1: Public Recreation. The proposed re-

development is located within the south-eastern portion of the land parcel. 

The site is bounded by vegetation to the north, Brookvale Creek to the west, Kentwell Road to the south, and 

Pittwater Road to the east.  

The site is a developed site, currently consisting of a mixed array of sporting facilities, in a flood planning area.  
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Figure 1: Existing Site - Areial Image and Locality(NearMap) 

The proposed development will involve the construction of a new squash building, new tennis court facilities, a new 

pedestrian bridge, soft and hard landscaping elements, the Warringah Golf Club Building, and two carparking areas. 

Refer to the enclosed architectural drawings (Annexure A). 

The development has been managing and developing in different stages, and at the time of writing this report, the 

Warringah Golf Club Building and the east & west carparks have been designed by others.  

Hence, this report will solely assess flood impacts on the squash building, tennis court facilities, and internal link 

road areas as shown in Figure 2.  

 

Figure 2: Proposed Development and Assessment Area 

3 Flood Characteristics 

‘Flood Risk Management Report’ prepared by Stellen Consulting (29 Feb 2024) has identified the flood extent for 

the site. The entire site will be inundated during the 1% AEP and PMF events from floodwater arising from lagoon 

flooding within Brookvale Creek. 

3.1 1% AEP Flood Level 

1% AEP floodwaters impact the site at elevation 3.2 – 3.3 m AHD, causing inundation of the site up to 0.3 m depths. 

3.2 PMF Level 

PMF floodwaters impact the site at elevation 5.69 m AHD. 
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3.3 Flood Planning Level 

A reduced freeboard of 0.3m has been adopted as the velocity depths product (VxD) is less than 0.3 m2/s. The 

flood planning level (FPL) should be set at 1% AEP flood level plus 0.3 m freeboard, resulting in 3.6 m AHD.  

3.4 Flood Risk Precinct 

The site has been assessed as Medium Risk Percent, adjoining Brookvale Creek which is identified as a High 

Flood Risk Precinct.  

 

Figure 3: Flood Risk Precinct (extracted from Stellen Consulting Flood Management Report) 

3.5 Hydraulic Category 

The ‘1% AEP Hydraulic Categories’ in the Manly Lagoon Flood Study has shown the subject site is located within 

Flood Fringe. 

 

Figure 4: Hydraulic Category (extracted from Manly Lagoon Flood Study) 
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3.6 Hazard Category 

The ‘1% AEP True Hydraulic Hazard” in the Manly Lagoon Floodplain Risk Management Study & Plan has shown 

the subject site has been assessed as H1: generally safe for people, vehicles and buildings and H2: unsafe for 

small vehicles. 

 

Figure 5: 1% AEP Hydraulic Hazard (extracted from Manly Lagoon Floodplain Risk Management Study & Plan) 

3.7 Flood Life Hazard Category 

The flood life hazard of the subject site has been assessed as H5.  

 

Figure 6: Flood Life Hazard Category (extracted from Stellen Consulting Flood Management Report) 
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4 Flood Planning Requirements 

The site is subject to the provision of the Warringah DCP Clause E11: Flood Prone Land. 

According to Warringah DCP Clause E11, controls relate to category below apply to “Business & Industrial 

Use and Recreational & Environmental Use” within Medium Risk Precinct (Refer to Figure 7).  

 A. Flood Effects Caused by Development  

 B. Building Components & Structural Soundness 

 C. Floor Levels 

 D. Car parking 

 E. Emergency Response 

 F. Fencing 

 G. Storage of Goods 

 H. Pools  

Specifically, the proposed squash club building is categorized as “Business & Industrial Use” while the 

proposed tennis courts are categorized as “Recreational & Environmental Use”. 

 

Figure 7: DCP Development Control Matrix. 
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4.1 Flood Effects Caused by Development  

Control A1: 

Development shall not be approved unless it can be demonstrated in a Flood Management Report that it has 
been designed and can be constructed so that in all events up to the 1% AEP event: 

a) There are no adverse impacts on flood levels or velocities caused by alterations to the flood 

conveyance; and 

b) There are no adverse impacts on surrounding properties; and 
c) It is sited to minimise exposure to flood hazard. 

Major developments and developments likely to have a significant impact on the PMF flood regime will need to 

demonstrate that there are no adverse impacts in the Probable Maximum Flood. 

The proposed development of the site contains excavation with a footprint of 4823 m2. The preliminary bulk 

earthworks quantities (cut) of the subject site are estimated to be 616 m3.  

 

Figure 8: Bulk Earthworks Plan 

The anticipated necessary fill for the squash court building, the golf club site (by Stellen Consulting) and the eastern 

carpark (by Council) is 488 m3 up to the 1% AEP flood level RL3.2. 

Conversely, the cut volume is 616 m3 in the subject site, resulting in a conservative compensatory net cut volume 

of 128m3. This improves the flood storage of the site, and hence, the flood affectation of the site is not increased or 

made worse by the proposed development.  

 

Control A2: 

Development shall not be approved unless it can be demonstrated in a Flood Management Report that in all events 

up to the 1% AEP event there is no net loss of flood storage. 

Consideration may be given for exempting the volume of standard piers from flood storage calculations. 

https://eservices.northernbeaches.nsw.gov.au/ePlanning/live/pages/plan/book.aspx?exhibit=DCP
https://eservices.northernbeaches.nsw.gov.au/ePlanning/live/pages/plan/book.aspx?exhibit=DCP
https://eservices.northernbeaches.nsw.gov.au/ePlanning/live/pages/plan/book.aspx?exhibit=DCP
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If Compensatory Works are proposed to balance the loss of flood storage from the development, the Flood 

Management Report shall include detailed calculations to demonstrate how this is achieved. 

Considering the compensatory net cut volume of 128m3, flood storage will be increased and meet control A2.  

4.2 Building Components and Structural Soundness 

Control B1: 

All buildings shall be designed and constructed with flood compatible materials in accordance with “Reducing 

Vulnerability of Buildings to Flood Damage: Guidance on Building in Flood Prone Areas”, Hawkesbury-Nepean 

Floodplain Management Steering Committee (2006). 

The proposed squash club building to be constructed from flood compatible materials to elevation 3.6 m AHD.  

Extensive guidance on flood compatible building materials and methods is provided in ‘Reducing Vulnerability of 

Buildings to Flood Damage: Guidance on Building in Flood Prone Areas’ (HNFMSC 2006). 

 

Control B2: 

All new development must be designed and constructed to ensure structural integrity up to the Flood Planning 

Level, taking into account the forces of floodwater, wave action, flowing water with debris, buoyancy and immersion. 

Where shelter-in-place refuge is required, the structural integrity for the refuge is to be up to the Probable Maximum 

Flood level. Structural certification shall be provided confirming the above. 

The proposed building is to be constructed to withstand the loads imposed by the 3.6 m AHD, including hydrostatic, 

hydrodynamic, buoyancy and debris impact forces. The structural design should be certified by a practicing 

Structural Engineer with relevant experience designing structures on flood prone lands. 

Control B3: 

All new electrical equipment, power points, wiring, fuel lines, sewerage systems or any other service pipes and 

connections must be waterproofed and/or located above the Flood Planning Level. All existing electrical equipment 

and power points located below the Flood Planning Level within the subject structure must have residual current 

devices installed that turn off all electricity supply to the property when flood waters are detected. 

Connection to mains power supply, including metering equipment should be located above 3.6 m AHD.  All electrical 

wiring, switches and outlets should, where possible be located above 3.6 m AHD. Earth core leakage systems or 

safety switches are to be installed.  All wiring, connections and conduit below 3.6m AHD should be suitable for 

submergence in water.  Conduits shall be installed so they will be self-draining in the event of flooding. 

Heating and air-conditioning systems, including fuel supply and ducting, should be installed above 3.6 m AHD.  

Where this is not possible, they should be installed in such a manner as to minimise damage from submersion.  

This may be achieved through measures such as access for cleaning and draining of water after flood events, 

manually operated cut off valves for fuel supply lines and ducts, securely fastening heating equipment and fuel 

storage tanks to prevent buoyancy and movement and venting of fuel supply tanks at an elevation of 3.6 m AHD. 

4.3 Floor Levels 

Control C1: 

New floor levels within the development shall be at or above the Flood Planning Level. 

Although tennis courts' floor levels aren't restricted by FPL requirement due to their classification as outdoor 

recreational areas, the proposed squash club building's FPL should be 3.6 m AHD, setting at the 1% AEP flood 

level plus a 0.3 m freeboard. 

 

https://eservices.northernbeaches.nsw.gov.au/ePlanning/live/pages/plan/book.aspx?exhibit=DCP
https://eservices.northernbeaches.nsw.gov.au/ePlanning/live/pages/plan/book.aspx?exhibit=DCP
https://eservices.northernbeaches.nsw.gov.au/ePlanning/live/pages/plan/book.aspx?exhibit=DCP


  

 

 

\\SYDPROJ1\Projects\NA24\NA240429\Reports\CIV\NA240398 Flood Risk Management Plan.docx Page 11 of 18 
 

Control C3: 

All new development must be designed and constructed so as not to impede the floodway or flood conveyance on 

the site, as well as ensuring no net loss of flood storage in all events up to the 1% AEP event. 

For suspended pier/pile footings:  

a) The underfloor area of the dwelling below the 1% AEP flood level is to be designed and constructed 
to allow clear passage of floodwaters, taking into account the potential for small openings to block; 
and 

b) At least 50% of the perimeter of the underfloor area is of an open design from the natural ground 
level up to the 1% AEP flood level; and It is sited to minimise exposure to flood hazard. 

c) No solid areas of the perimeter of the underfloor area would be permitted in a floodway 

The site is located within Flood Fringe in a 1% AEP event and has no net loss of flood storage in all events up to 

the 1% AEP event. 

 

Control C4: 

A one-off addition or alteration below the Flood Planning Level of less than 30 square metres (in total, including 

walls) may be considered only where: 

a) It is an extension to an existing room; and  
b) The Flood Planning Level is incompatible with the floor levels of the existing room; and 
c) Out of the 30 square metres, not more than 10 square metres is below the 1% AEP flood level. 

This control will not be permitted if this provision has previously been utilised since the making of this Plan.  

The structure must be floodproofed to the Flood Planning Level, and the Flood Management Report must 

demonstrate that there is no net loss of flood storage in all events up to the 1% AEP event. 

The proposed squash building levels are above the FPL therefore this control is not applicable.  

 

Control C6: 

Consideration may be given to the retention of an existing floor level below the Flood Planning Level when 

undertaking a first floor addition provided that: 

a) it is not located within a floodway; and  

b) the original foundations are sufficient to support the proposed final structure above them. The Flood 

Management Report must include photos and the structural certification required as per Control B2 must 

consider whether the existing foundations are adequate or should be replaced; and 

c) none of the structural supports/framing of existing external walls of are to be removed unless the building 

is to be extended in that location; and 

d) the ground floor is floodproofed. 

Not applicable.  

 

Control C7: 

Consideration may be given to a floor level below the Flood Planning Level within the first 5 metres from the street 

front in an existing business zone provided it can be demonstrated that: 

a) The minimum floor level is no lower than the adjacent footpath level, and 

b) The maximum internal distance from the front of the building is 5 metres, which can only apply to one side 

of an individual premises, and 

c) The maximum area for the floor area to be below the Flood Planning Level for an individual premises is 30 

square metres, and 

https://eservices.northernbeaches.nsw.gov.au/ePlanning/live/pages/plan/book.aspx?exhibit=DCP
https://eservices.northernbeaches.nsw.gov.au/ePlanning/live/pages/plan/book.aspx?exhibit=DCP
https://eservices.northernbeaches.nsw.gov.au/ePlanning/live/pages/plan/book.aspx?exhibit=DCP
https://eservices.northernbeaches.nsw.gov.au/ePlanning/live/pages/plan/book.aspx?exhibit=DCP
https://eservices.northernbeaches.nsw.gov.au/ePlanning/live/pages/plan/book.aspx?exhibit=DCP
https://eservices.northernbeaches.nsw.gov.au/ePlanning/live/pages/plan/book.aspx?exhibit=DCP
https://eservices.northernbeaches.nsw.gov.au/ePlanning/live/pages/plan/book.aspx?exhibit=DCP
https://eservices.northernbeaches.nsw.gov.au/ePlanning/live/pages/plan/book.aspx?exhibit=DCP
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d) There is direct internal access between areas above and below the Flood Planning Level for each individual 

premises 

The proposed squash building levels are not below the FPL therefore this control is not applicable.  

4.4 Car Parking  

Controls D1 - 6: 

1. Open carpark areas and carports shall not be located within a floodway. 

2. The lowest floor level of open carparks and carports shall be constructed no lower than the natural ground 

levels, unless it can be shown that the carpark or carport is free draining with a grade greater than 1% and 

that flood depths are not increased. 

3. Carports must be of open design, with at least 2 sides completely open such that flow is not obstructed up 

to the 1% AEP flood level. Otherwise it will be considered to be enclosed. 

When undertaking a like-for-like replacement and the existing garage/carport is located on the street 

boundary and ramping is infeasible, consideration may be given for dry floodproofing up to the 1% AEP 

flood level. 

4. Where there is more than 300mm depth of flooding in a car park or carport during a 1% AEP flood event, 

vehicle barriers or restraints are to be provided to prevent floating vehicles leaving the site. Protection must 

be provided for all events up to the 1% AEP flood event. 

5. Enclosed Garages must be located at or above the 1% AEP level 

6. All enclosed car parks (including basement carparks) must be protected from inundation up to the Flood 

Planning Level. All access, ventilation, driveway crests and any other potential water entry points to any 

enclosed car parking shall be above the Flood Planning Level. 

Where a driveway is required to be raised it must be demonstrated that there is no net loss to available 

flood storage in any event up to the 1% AEP flood event and no impact on flood conveyance through the 

site. 

Council will not accept any options that rely on electrical, mechanical or manual exclusion of the floodwaters 

from entering the enclosed carpark. 

There is no proposed carpark, so these controls are not applicable to the site.  

4.5 Emergency Response 

Controls E1: 

If the property is affected by a Flood Life Hazard Category of H3 or higher, then Control E1 applies and a Flood 

Emergency Assessment must be included in the Flood Management Report. 

If the property is affected by a Flood Life Hazard Category of H6, then development is not permitted unless it can 

be demonstrated to the satisfaction of the consent authority that the risk level on the property is or can be reduced 

to a level below H6 or its equivalent. 

If the property is flood affected but the Flood Life Hazard Category has not been mapped by Council, then 

calculations for its determination must be shown in the Flood Management Report, in accordance with the 

“Technical Flood Risk Management Guideline: Flood Hazard”, Australian Institute for Disaster Resilience (2012). 

Where flood-free evacuation above the Probable Maximum Flood level is not possible, new development must 

provide a shelter-in-place refuge where: 

a) The floor level is at or above the Probable Maximum Flood level; and 

b) The  floor space provides at least 2m2 per person where the flood duration is long (6 or more hours) in the 

Probable Maximum Flood event, or 1m2 per person for less than 6 hours; 

c) It is intrinsically accessible to all people on the site, plainly evident, and self-directing, with sufficient capacity 

of access routes for all occupants without reliance on an elevator; and 

https://eservices.northernbeaches.nsw.gov.au/ePlanning/live/pages/plan/book.aspx?exhibit=DCP
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d) It must contain as a minimum: sufficient clean water for all occupants; portable radio with spare batteries; 

torch with spare batteries; and a first aid kit 

Class 10 classified buildings and structures (as defined in the Building Codes of Australia) are excluded from this 

control. 

In the case of change of use or internal alterations to an existing building, a variation to this control may be 

considered if justified appropriately by a suitably qualified professional. 

Note that in the event of a flood, occupants would be required to evacuate if ordered by Emergency Services 

personnel regardless of the availability of a shelter-in-place refuge. 

The flood life hazard of the subject site has been assessed as H5 (refer to Figure 6). Flood Emergency Assessment 

has been included below. The effectiveness of the assessment/ plan is based on the reliance of evacuation for the 

Warringah Recreation Club, and the plan is owned, understood and practiced by the site management and 

administration staff. 

4.5.1 Flood Emergency Assessment 

4.5.1.1 Flood Evacuation 

The State Emergency Service of New South Wales (NSW SES) is responsible for providing flood updates and 

issuing Flood Evacuation Warnings and Flood Evacuation Orders. Flood information issued by the NSW SES may 

be received by local, radio and television news, SMS messaging, Facebook and door-knocking in affected 

communities. The timing for evacuation of persons is to be established in consultation with the NSW SES. 

To increase the flood-readiness of the occupants of the property, owners/occupiers of the site should be made 

aware of FloodSafe kits developed by the NSW SES which aid household development of a Flood Emergency 

Plan.  Information regarding FloodSafe kits is available from https://www.ses.nsw.gov.au/disaster-tabs-

header/flood/. 

Additionally, Northern Beaches Flood Warning System will provide a basic flash flood warning system to the 

community, through live publishing of rainfall and water level gauges. The information is provided on a public website 

and available from http://www.mhl.nsw.gov.au/users/NBFloodWarning/. Site management is recommended to 

monitor rainfall and water levels in the adjacent creek (Brookvale Creek) regarding the potential for, or occurrence 

of intensive rainfall events that may lead to flooding. 

4.5.1.2 Evacuate Route 

Manly Lagoon Floodplain Risk Management Study and Plan states “current advice is to watch out for 70mm rainfall 

in 3 hours and/or 150mm rainfall in 24 hours and when flash flooding is likely, leave low-lying homes and business 

well before any flooding begins. Evacuation is the best action to take, but only if it is safe to do so.” 

During small flood events, evacuation route for pedestrian and vehicular access is through Kentwell Road to a 

higher point located in Corrie Road as shown in purple arrow. (Refer to Error! Reference source not found.). 

https://www.ses.nsw.gov.au/disaster-tabs-header/flood/
https://www.ses.nsw.gov.au/disaster-tabs-header/flood/
http://www.mhl.nsw.gov.au/users/NBFloodWarning/
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Figure 9: Evacuation Route (extracted from Stellen Consulting Flood Management Plan) 

4.5.1.3 Sage Congregation Area 

Evacuation can be an effective strategy if there is sufficient time available and evacuation is properly planned and 

executed. Evacuation is dependent on flood warning time and effective warning time and time to enact the 

evacuation before evacuation routes are cut or emergency services are no longer able to rescue the occupants 

due to unsafe weather or flood conditions or because occupants are overwhelmed. 

The proposed squash building floor levels (3.6 m AHD) allows occupants to shelter within the building during any 

flood event up to 1% AEP event; however, control E1 requires the floor level of shelter-in-place is at or above the 

PMF.  

The proposed golf club is part of the board Warringah Recreation Centre development so the first floor of the golf 

club building can be utilized as a flood free ‘communal refuge’ area.  

The proposed golf club first floor should be set above the PMF 5.69 m AHD with a minimum area of 345 m2, allowing 

a minimum of 2 m2 of space available per occupant to shelter within the building during any flood event up to and 

including the PMF. 

4.6 Fencing  

Control F1: 

Fencing, (including pool fencing, boundary fencing, balcony balustrades and accessway balustrades) shall be 

designed so as not to impede the flow of flood waters and not to increase flood affectation on surrounding land. At 

least 50% of the fence must be of an open design from the natural ground level up to the 1% AEP flood level. Less 

than 50% of the perimeter fence would be permitted to be solid. Openings should be a minimum of 75 mm x 75mm. 

All fencing around the tennis courts within the overland flow path shall be of an open type to allow for the free flow 

of floodwaters throughout the site. 
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4.7 Storage of Goods 

Control G1: 

Hazardous or potentially polluting materials shall not be stored below the Flood Planning Level unless adequately 

protected from floodwaters in accordance with industry standards. 

All fencing around the tennis courts within the overland flow path shall be of an open type to allow for the free flow 

of floodwaters throughout the site. 

4.8 Pools 

Control H1: 

Pools located within the 1% AEP flood extent are to be in-ground, with coping flush with natural ground level. Where 

it is not possible to have pool coping flush with natural ground level, it must be demonstrated that the development 

will result in no net loss of flood storage and no impact on flood conveyance on or from the site. 

All electrical equipment associated with the pool (including pool pumps) is to be waterproofed and/or located at or 

above the Flood Planning Level. 

All chemicals associated with the pool are to be stored at or above the Flood Planning Level. 

There is no proposed pool, so this control is not applicable to the site. 
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5 Conclusion 

Based on available information, the proposed development has been assessed against the Warringah DCP Clause 

E11 and ACOR is of the view the proposed development complies with Northern Beaches Council flood planning 

requirements.  

The subject site is assessed as medium hazard during 1% AEP events and is anticipated the 1% AEP floodwaters 

impact the site at elevation 3.3 m AHD, causing inundation of the site up to 0.3 m depths, while the PMF floodwaters 

impact the site frontage at elevation 5.69 m AHD.  

There are no FPL applicable to the tennis courts, while the proposed squash club building floor levels are 

recommended to be set at 3.6 m AHD. 

The first floor of the proposed golf club, as being part of the board Warringah Recreation Centre development, first 

floor should be set above the PMF 5.69 m AHD, hence enabling shelter-in-place arrangements during all storm 

events up to and including the PMF.  

The site also provides evacuation routes through Kentwell Road to a higher point located in Corrie Road during 

small flood events. 

The flood affectation of the site is not increased or made worse by the proposed development, in fact, the net cut 

volume of 128 m3 improves the flood storage of the site.  

We trust the above complies with Northern Beaches Council’s flood requirements upon the proposed development. 

If there are any queries or wish to discuss anything further, please do not hesitate to contact the undersigned. 

 

Yours faithfully, 

ACOR Consultants Pty Ltd 

 

Gregory Lyell 

Civil Team Leader 

CPEng, NER, APEC Engineer, IntPE(AUS) 
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switchboards or wiring nominated to be reincorporated in the works and advise the Architect of outcomes.

Note 08 The Contractor is responsible to coordinate identical colour temperature fittings throught the same internal and external space.

Note 09 The Contractor must provide written certification for compliance with statutory or BASIX energy requirements.

Note 10 Contractor to ensure all fittings, outlets, and switches are located clear of water sources to Australian Standard requirements.

Note 11 All light switches are to be installed bewteen 900mm and 1000mm above finished floor level.

Note 12 The Contractor is responsible for preparation, submission, andpayment of relevant authority fees and applications to complete the works.

Note 13 All lights to be fluoroescent or LED fittings - Contractor to provide confirmation nominated fittings are suitable.

Note 14 Provided image may not accurately represent final product.

Note 15 Contractor to allow for power connections to external A/C condensor unit, hot water system and rainwater tank pump.
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Stellen Consulting 
Level 1, 27 Belgrave Street 
Manly NSW 2095  

PO Box 151 
Freshwater NSW 2096 

+61 450 460 496  tel
ABN 61 149 095 189

1 
P171112-RP-FL-001-01 

Civil Engineering 

29 February 2024 

Warringah Golf Club 
397 Condamine Street 
North Manly, NSW 2100 

c/o Graeme McMullan <graeme@cleanenergyengineering.com.au> 

Flood Management Report for the development of the New Warringah Golf & Community Club House at 
433 Pittwater Road North MANLY 

Dear Graeme, 

1.0 Introduction 

Stellen Consulting was engaged to assess the proposed development (Lot 2742 DP 752038) at 433 Pittwater Road, 

North Manly in reference to potential impacts arising from overland flow in Brookvale Creek. This report provides a 

detailed assessment of the flow information specific to the site and development. 

The following documentation has been used in the preparation of this Flood Risk Management Report: 

 Design drawings listed in Appendix A 

 Council provided flood information and pre-DA advice flooding extract in Appendix B 

The proposed development has been assessed in accordance with the flood requirements of Clause E11 of the 

Warringah Development Control Plan, using the information provided by the Council from the Manly Lagoon Flood 

Study (2013).  

2.0 Description of the Development 

The site, known as Warringah Recreation Area (Lot 2742 DP 752038), is approximately 1.04 ha. The existing 

development of the site consists of a clubhouse, squash court, sporting courts, driveway, and car parks (the existing 

site is shown below in Figure 1).  
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Figure 1 - Site locality and previous development (SIX Maps) 

The proposed master plan is shown in Figure 2. It introduces 6 new tennis courts, a club building with a loading 

area, parking, and car access. The architecture plans listed in Appendix A show the scope of the DA application of 

the new main building with a loading area of approximately 0.26 ha as part of the master plan. The design drawings 

also highlight the layout of the tennis courts, car parks, and the access driveway as shown in Figure 3.  

Figure 2 - Proposed master plan layout 

Sports Courts 
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court 

Club 
house 
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Figure 3 - Proposed architectural plan 

The main building proposes two floors: Ground floor at RL 3.60 and the first floor at RL 8.00. The proposed works 

also include site grading according to the civil design prepared by Stellen Consulting (Ref: P171112-DR-CV-002-

01). The proposed work and design levels are shown in the architectural and civil drawings in Appendix A.  

Advice from Northern Beaches Council at the time of preparation of this report is that there will be a Squash Court 

Building on the site, although it is not shown in the current available Master Plan and, as such, not in the Group 

Architect Plans.  Stellen Consulting, at the Clients direction, has made allowance for this building using the footprint 

of the existing squash courts in all Flood & Overland Flow calculations 

 

3.0 Flood Analysis & Assessment 

Council’s flood data predicts that during the 1% AEP event, the club will be inundated with floodwaters arising from 

flooding within Brookvale Creek. The overland flow path runs northeast through the site toward Pittwater Road. The 

main building has areas designated as medium risk, and Brookvale Creek is identified as being within the High 

Flood Risk Precinct, as shown in Figure 4. 
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Figure 4 - Flood Risk Precinct  

The following information was provided by Council for the vicinity of the main building: 

• 1% AEP (100-year) maximum water level: 3.2-3.3m AHD 

• Probable Maximum Flood (PMF) maximum water level: 5.69m AHD 
 

Council’s flood data suggests the floodwater depth across the site during a 1% AEP event peaks are not more than 

0.3 and the velocity x depth product is less than 0.3m2s-1 presenting a Flood Fringe hydraulic category.  

For the main building assessment, the council has suggested that all floor levels within the development shall be at 

or above the Flood Planning Level (FPL) (flood level + 300mm freeboard). For this site, a Flood Planning Level 

(FPL) of 3.6m AHD has been adopted for the main building. 

 FPL = 3.60m AHD 

The design has the proposed main building at RL 3.60 which is at the FPL.  

4.0 Assessment of Council Conditions 

The proposed development is categorised as a “business and industrial use, entertainment or recreation facility” 

development type. The main building has areas designated as medium risk. Below address the relevant controls 

that apply to the development. 
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Flood Effects Caused by Development - A1 

− The proposed main building results in a significant fill of approximately 669.65 m3. However, the master 

plan along with the civil design proposes a conservative compensatory net cut volume of 57.46 m3 for the 

proposed works for DA application at stage 1, assuming that the existing clubhouse and squash courts are 

retained. Considering the provision of the compensatory cut as described in the civil design prepared by 

Stellen consulting: 

o The development will not likely have significant adverse impacts on flood levels or velocities 

caused by alterations to the flood conveyance;  

o There will be no adverse impacts on surrounding properties; and 

o Flood hazards will likely remain unchanged due to the development. 

 
Flood Effects Caused by Development - A2 

− Considering the provision of the compensatory cut as described in the civil design prepared by Stellen 

consulting, the development results in a net increase in the flood storage of at least 57.46 m3. 

− Civil design for access and parking prepared by Stellen Consulting confirm that there is no additional fill is 

proposed from that what initially presented in the DA application and demonstrated as compensatory cut 

and fill 

− Providing that no additional fill is proposed, the proposed development comply with this control and no 

flood effects caused by development. 

 
Building Components and Structural Soundness - B1 

− The proposed development shall be constructed as flood compatible in accordance with the Reducing 

Vulnerability of Buildings to Flood Damage: Guidance on Building in Flood Prone Areas, Hawkesbury-

Nepean Floodplain Management Steering Committee (2006), up to the flood planning level of 3.6m AHD. 

Building Components and Structural Soundness – B2 

− New development must be designed and constructed to ensure structural integrity up to the Probable 

Maximum Flood level, taking into account the forces of floodwater, wave action, flowing water with debris, 

buoyancy and immersion. The structural integrity of the refuge is to be up to the Probable Maximum Flood 

level. Structural certification shall be provided confirming the above. 

Building Components and Structural Soundness – B3 

− New electrical equipment, power points, wiring, fuel lines, sewerage systems or other service pipes and 

connections to be located above the Flood Planning Level of 3.6m AHD.  

 
Floor Levels – C1  

− The floor levels within the main building are proposed at or above the Flood Planning Level of 3.6m AHD. 

Floor Levels – C2  

− NA 

Floor Levels – C3 
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− The main building at the development is categorised in a flood fringe in a 1% AEP event. It proposes a 

compensatory cut of 57.46 m3 (minimum) described in the civil design prepared by Stellen consulting. This 

results in a net increase in flood storage. 

 

Floor Levels – C4 

− NA 

Floor Levels – C5 

− the proposed works improve the flood storage within site. 

Floor Levels – C6 

− NA 

Floor Levels – C7 

− No floor level is proposed below the flood planning level 

Car Parking – D1 

− Proposed car park within the loading area is proposed within Flood Fringe hydraulic category during the 

1% AEP 

Car Parking – D2 

− No car park is proposed below the natural ground level; however, the whole site is graded a maximum of 

0.5% according to the civil design for the cut and fill plan. As a result, the water depths at 9 car parks within 

the loading area are expected to be greater than 300mm.  Vehicle barriers or restraints are to be 

provided to prevent floating vehicles from leaving the site. 

Car Parking – D3  

− NA 

Car Parking – D4  

− Vehicle barriers or restraints are to be provided to prevent floating vehicles from leaving the site. Protection 

must be provided for all event up to the 1 % AEP flood event.  

Car Parking – D5, D6, and D7 

− NA 

Emergency Response – E1 

− The flood life hazard category within the site is H5, and therefore flood emergency response plan is 

required. Detailed emergency response plan is provided in s5.0. 
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Fencing – F1 

− Any proposed fencing within the area affected by the 1% AEP floodwaters level up to the 1% AEP flood 

level of 3.3m AHD must be an open style fencing to allow clear passage of floodwaters and not to increase 

flood affectation on surrounding land. The fencing must be designed with a minimum of 50% open area 

from the natural ground level up to the 1% AEP flood level of 3.3m AHD. Openings should be minimum of 

75 mm x 75 mm. 

Storage of Goods – G1 

− All proposed stores are located in the main building area, which is adequately protected from floodwaters 

to above the applicable Flood Planning Level (refer to architectural drawings). Given that all hazardous or 

potentially polluting materials will be stored above the FPL, all goods will be adequately protected from 

floodwater. 

Pools – H1 

− NA 

 

5.0 Flood Emergency Response Plan 

 
As a result of the flood life hazard category associated within the subject site, a Flood Emergency Response Plan 

has been prepared in accordance with:  

• Northern Beaches Council’s Notice of Determination (DA2022/2081) - Condition 12 

General and Awareness Induction  
Flood warning systems, emergency management and flood awareness are the most cost-effective means of 

reducing the flood danger to premises and staff within the golf club house and associated facilities. Therefore, all 

staffs should be aware of the flood threat in the locality and receive the necessary site induction, including the 

following:  

• During what storm events the site might be inundated,  

• What will likely happen during an extreme storm event 

• How to prepare the premises in a way that will minimise damage and loss  

• Be aware of where and how storm warnings will be issued and  

• Be aware of emergency contact numbers:  

Life-threatening emergencies 000 (triple zero) 

NSW SES 132 500 

NSW SES Facebook www.facebook.com/NSW.SES 

NSW SES twitter twitter.com/nswses 

Local Government Authority 

Name: Northern Beaches Council 
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Phone: Phone: 1300 434 434 

Website: www.northernbeaches.nsw.gov.au 

Flash floods are dangerous and can happen anywhere there is localised heavy rainfall. The New South Wales 

State Emergency Services provides resources and information regarding general and flash flooding on their 

website (www.ses.nsw.gov.au). A copy of their Flood safe guide for flash flooding is included in Appendix C of this 

report. This document should be distributed to staff and placed on notice boards within the golf club house and 

associated facilities.  

The Bureau of Meteorology (BOM) (www.bom.gov.au) provides generic warnings for likely flash flooding in specific 

forecast areas (eg. the Sydney basin). These warnings are also relayed on local television and radio stations. 

However, these warnings are not targeted at any specific river system, nor do they advise times or severity of likely 

flash flooding. Therefore, it is recommended that an internal procedure be developed for monitoring rainfall and 

water levels in the adjacent creek (Brookvale Creek) to provide some indication of an impending flood event. 

During the predicted critical storm events, flood waters arising from Brookvale Creek will overtop the banks and run 

through the site towards Pittwater Road. However, Brookvale Creek holds some water during the critical storm 

events before the site gets inundated. Therefore, it is recommended if any time the water overtopped Brookvale 

Creek’s banks, the Flood Emergency Response Plan should be implemented. 

Emergency Response 

During the predicted critical storm events and/or when flooding is expected to occur, the area surrounding the 

development will become inundated with floodwaters. In general, two possible solutions are available to all flood-

affected developments to allow for the safe refuge of the occupants above the PMF water level. The two options 

are:  

1. Evacuate the area and move to an area outside of the flood extent and above the PMF, or  

2. Shelter in place: move to an area above the floodwaters within the development and wait for 

floodwaters to subside.  

Each of the above options was considered in the preparation of this Flood Emergency Response Plan for the 

occupants of the development. 

Evacuate  

Based on Council’s flood information, the site is predicted to be inundated with floodwaters arising from flooding 

within Brookvale Creek during the 1% AEP  and greater storm events. There is overland flow path running through 

the subject site toward Pittwater Road. During flood events smaller than the 1% AEP, evacuation would be possible 

with the supervision of emergency services.  

An evacuation route to a high point located in Corrie Road is possible through Kentwell Road. To safely evacuate, 

the occupants of the site would be required to evacuate upon the commencement of flooding within the tennis courts 

and the surrounding of the club house and complete the evacuation before the inundation of Kentwell Road. Once 

Kentwell Road is inundated, evacuation of the site is no longer safe.  
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The decision to evacuate should be made in consultation with emergency services , to evacuate the following 

tasks should be undertaken:  

• Check that the evacuation route is clear and not inundated.  

• Assemble staff at the car park area, northeast of the site.  

• Undertake a check of club house and associated facilities of the site if time and flood levels permit, to 

ensure no one has been left behind.  

• Guide all staff to follow the evacuation route through Kentwell Road to Corrie Road as shown on Figure 

5.  

 
Figure 5 - Flood evacuation route 

Shelter-in-place  

The alternative solution to evacuating the building is to shelter-in-place and remain within the site in the first floor of 

the club house until floodwaters subside or emergency services advise otherwise. For the shelter-in-place method, 

a safe refuge above the PMF 5.69m AHD must be provided with a minimum of 2 m2 of space available per occupant. 

The calculated number of occupants, space per occupant, first floor area available for a safe refugee are listed in 

Table 1.  

 

Table 1: Available space at first floor for a safe refuge, and number of occupants 

Club house  First floor area  Occupants Available floor area per occupant 

First floor  345 m2 172 2 m2 
 

Once the instruction is given for shelter-in-place, use the nearest access to the first floor. The site is provided with 

access through the stairs from the entry area and the walkway outside the club house as shown in Figure 6. A 

Shelter-in-place strategy also has the added benefit of reducing the occupant’s exposure to potential flood waters 

and severe weather by allowing the occupants to remain safely indoors. Additionally, a shelter-in-place strategy 
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reduces the likelihood of triggering an evacuation of the site due to minor flooding within the street that otherwise 

would not have resulted in inundation of the property 

 

5.1 Recommended Emergency Response – Shelter-in-Place 

The recommended Flood Emergency Response Plan during critical storm events is to shelter-in-place until 

floodwaters subside or emergency services advise otherwise. In the event that floodwaters begin to overtop 

Brookvale Creek, the recommended actions are:  

• The occupants of the property shall be directed to the first floor (set at RL 8.00 m AHD), which is higher 

than the predicted PMF water level (5.69m AHD). 

• The occupants must not exit until advised by emergency services or floodwaters subside. 

• Emergency services shall be contacted stating the property’s location; the situation faced, the number of 

people on the property and any additional measures to be carried out. 

It is also recommended that a copy of this Flood Emergency Response Plan is kept on the premises at all times. 

 

Figure 6 - Shelter in place plan 

 

6.0 Conclusions and Recommendations 

This Flood Management Report has been undertaken by Stellen Consulting based on information provided by 

Northern Beaches Council (Warringah) and available architectural plans and proposed civil design for site grading 

and levelling. The site has been identified by Council as within the 1% AEP flood and PMF extents. 
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Based on the information, the proposed main building results in a significant fill of approximately 669.65m3. 

However, the master plan, with the support of the civil design, propose a conservative compensatory net cut of 

57.46m3 for the proposed work for Stage 1 DA application. Considering the provision of the compensatory cut as 

described in the civil design prepared by Stellen consulting: 

- The proposed works will not likely have adverse impacts on flood levels or velocities caused by 

alterations to the flood conveyance;

- There are no significant adverse impacts on surrounding properties; and

- Flood hazards will likely remain unchanged due to the development.

- Copy of the Flood Emergency Response Plan should be available and visible all the time in the premises

As noted in this report, the proposed development, if carried out in accordance with the recommendations within 

this report, is consistent with the flood-related requirements of Clause E11 of the Warringah DCP. 
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Appendix A 

Architectural Drawings  

The driveway design is described in the following Group Architects drawings 
dated 12/10/2022 

 

Civil Design Drawings 

The driveway design is described in the following Stellen Consulting drawings 
dated 21/10/2022: 

CV-000 Revision 1  Master Plan 

CV-001 Revision 1  Civil Design Master Plan 

CV-100 Revision 1  Cut/Fill Plan – Main Building and Access 

CV-102  Revision 1  Cut/Fill Plan – Tennis Court  
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Appendix B 
Council Supplied Flood Information 
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Appendix C 
Flood Safe Guide for Flash Flooding 
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