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1.0 Introduction 
The development proposal relates to the establishment of an Aged Care Facility within an existing 
allotment located at 183-197 Boronia Road, North St Marys NSW. The proposal will involve the 
construction of a large aged care facility, including 116 rooms, various amenities and associated 
infrastructure.  
 
The subject property has street frontage to Boronia Road to the north and abuts private residential 
allotments to the east and south and a commercial allotment to the west. The vegetation identified 
as being the hazard is to the northeast within the St Marys Rugby Leagues Club allotment. 
 
Penrith City Council‟s Bushfire Prone Land Map identifies the subject property as being within the 
100 metre buffer zone from designated Category 1 Vegetation and therefore the application of 
Planning for Bush Fire Protection - 2006 (PBP) must apply in this instance. 
 

2.0 Purpose of Report 
The purpose of this Bushfire Assessment Report is to provide the centre, The Rural Fire Service 
and Council with an independent bushfire hazard determination together with appropriate 
recommendations for both new building construction and bushfire mitigation measures considered 
necessary having regard to construction within a designated „bushfire prone‟ area. 
 
The recommendations contained within this report may assist in forming the basis of any specific 
construction conditions and/or bushfire mitigation measures that the Council and/or the NSW Rural 
Fire Service may elect to place within any consent conditions issued for the subject Development 
Application. 
 

3.0 Scope of this Report 
The scope of this report is limited to providing a bushfire hazard assessment and 
recommendations for the subject property. Where reference has been made to the surrounding 
lands, this report does not purport to directly assess those lands; rather it may discuss bushfire 
impact and/or progression through those lands and possible bushfire impact to the subject 
property. 
 

4.0 Referenced Documents and Persons 
Comments provided are based on the requirements of the NSW Environmental Planning and 
Assessment Act 1979 (EP&A Act), the Rural Fires Act 1997, the Rural Fires Regulation 2008, the 
RFS document known as „Planning for Bush Fire Protection 2006‟ for the purposes of bushfire 
hazard determination and Australian Standard 3959 2009 titled „Construction of buildings in 
bushfire-prone areas‟ as amended for building/structural provisions. 
 
A company representative has made a site inspection of the subject property and the surrounding 
area.  
 
Plans relied upon for this assessment include the Ground Floor Plan prepared by Geoffrey Martin 
+ Associates Pty Ltd, drawing no SK1, dated July 2010. 
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5.0 Compliance Tables & Notes 
The following table sets out the projects compliance with Planning for Bush Fire Protection – 2006. 
 

 North Northeast South West 

Vegetation 
Structure 

Maintained sports 
ovals Woodland  Maintained 

curtilages 
Maintained 

gardens 

Slope n/a 0 - 5 degrees  
up n/a n/a 

Required Asset 
Protection Zone n/a 40 metres n/a n/a 

Proposed Asset 
Protection Zone n/a 94 metres n/a n/a 

Significant 
Environmental 
Features 

Boronia Road Boronia Road 

Neighbouring 
private 

residential 
allotments 

Existing 
commercial 
allotment  

Threatened Species APZ  
Existing 

APZ  
Existing 

APZ  
Existing 

APZ  
Existing 

Aboriginal Relics APZ  
Existing 

APZ  
Existing 

APZ  
Existing 

APZ  
Existing 

Bushfire Attack 
Level n/a BAL 12.5 n/a n/a 

Required 
Construction Level BAL 12.5 BAL 12.5 BAL 12.5 BAL 12.5 

Proposed 
Construction Level BAL 12.5 BAL 12.5 BAL 12.5 BAL 12.5 

 
Asset Protection Zones Compliance 

 
The minimum required Asset Protection Zone for Special Fire Protection Purpose development 
was determined from Table A2.6 of PBP to be 40 metres. The proposed aged care facility will 
provide Asset Protection Zones (APZ) of 94 metres to the northeast. 
 
The APZ was found to consist of grounds within the subject property and land „equivalent to an 
APZ‟, being maintained grounds within neighbouring private residential allotments, Boronia Road 
and the new car park within St Marys Rugby League Club.  
 

Construction Level Compliance 
 
The highest Bushfire Attack Level to the proposed aged care facility was determined to be „BAL 
12.5‟. The proposed aged care facility must therefore be constructed to BAL 12.5 under section 3 & 
5 of AS 3959 – 2009 and the additional provisions within the addendum to Appendix 3 of PBP.  
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Access and Services 
 

Guideline Ref. Proposed Development Determinations Compliance 

Property Access 

The western carpark and loading dock access drive has 
been design to satisfy the requirements for Internal Roads 
as detailed in section 4.2.7 of PBP. The provision of this 
complying access in conjunction with the existing road 
frontages provides a less than 70 metre path to the 
external perimeter of the proposed aged care facility.  

Yes 

Water Supply 

Existing hydrants are available along Boronia Road, Grose 
Avenue and Aylett Street. Furthermore an internal hydrant 
system will be installed throughout the subject property as 
part of this development. 

Yes 

Evacuation 

Evacuation is possible by utilising existing road 
infrastructure. It is recommended that the facility prepare a 
Bush Fire Evacuation Plan in accordance with the NSW 
Rural Fire Service guidelines.  

Yes 

 

6.0 Aerial view of the subject allotment 
  
 

 

 

 
 

 

 

 

 
 

 

 

 

 
 

 

 

 

 
 

 

 

 

 
 

 

 

 
 

 

 

 

 
 

 

 

  
 

Image 01: Aerial view of the subject area Land and Property Management Authority 2010 
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7.0 Bushfire Hazard Assessment 
7.01 Preface 

Properties considered to be affected by possible bushfire impact are determined from the local 
Bushfire Prone Land Map as prepared by Council and or the Rural Fire Service. All property 
development within affected areas is subject to the conditions detailed in the document „Planning 
for Bush Fire Protection - 2006‟ (PBP). Set back distances for the purpose of creating Asset 
Protection Zones (APZ‟s) must be applied and any buildings must then conform to corresponding 
regulations detailed in Australian Standard 3959 – 2009 ‘Construction of buildings in bushfire prone 
areas’. 
 
Planning for Bush Fire Protection – 2006, (PBP) formally adopted on the 1st March 2007 and 
amended May 2010 (Appendix 3) provides for the protection of property and life (including fire-
fighters and emergency service personnel) from bushfire impact. 
 
The thrust of the document is to ensure that developers of new properties or sub-divisions include 
the constraints associated with the construction of buildings in bushfire prone areas within their 
proposed development sites. PBP is applicable to proposed development inside a determined 
Category 1 or 2 areas and also inside a buffer zone radius of 100m from a Category 1 bushfire 
area or 30m from a Category 2 bushfire area. 
 
The document also acknowledges „infill‟ developments associated with re-development of existing 
properties and allows some higher levels of building safety where the increased „set backs‟ (APZ‟s) 
may not be achievable.  
 
The subject development relates to the establishment of an aged care facility within an existing 
allotment. To accord with PBP the development is classified as Special Fire Protection Purpose 
development and assessed as under section 100b under the Rural Fires Act 1997. 

 

 
 

Image 02: Extract from Penrith City Council‟s Bushfire Prone Land Map 
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7.02 Location 

The subject property is located at 183-197 Boronia Road, North St Marys (Lot 312 in DP 863203) 
and is within Penrith City Councils Local Government Area. The subject property has street 
frontage to Boronia Road to the north and abuts neighbouring private residential allotments to the 
east and south an a commercial allotment to the west. 
 
The proposed aged care facility is susceptible to possible bushfire impact from vegetation within 
the St Marys Rugby League allotment to the northeast. 

 

 
 

Photograph 01: View southeast from Boronia Road toward the subject property  
 

 
 

Image 03: Extract from street-directory.com.au 
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7.03 Vegetation 
The predominate vegetation within the subject property was found to consist of mown lawns. The 
neighbouring private residential allotments were found to consist of maintained lawns and gardens 
around existing dwellings and hard surfaced areas.  
 
The vegetation identified as posing a bushfire hazard to the proposed development is located to 
the northeast within the St Marys Rugby League Club allotment. The vegetation posing a hazard 
was found to consist of trees 10-30 metres in height with a 10-30% foliage cover and an 
understorey of grasses.  
 
For the purpose of assessment under PBP the vegetation to the northeast was determined to be 
Woodland. 
 

 
 

Photograph 02: View northeast from Boronia Road toward the hazard interface  
 

 
 

Photograph 03: View north from Boronia Road toward the hazard interface  
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7.04 Slope and Topography 
The slope that would most significantly affect fire behaviour must be assessed for at least 100 
metres from the proposed new aged care facility. The most significant bushfire impact from the 
hazard to the northeast is expected to be a bushfire travelling across slope toward the 
development site.  
 
The slope that would most significantly influence bushfire impact was determined onsite using an 
inclinometer and verified using topographic imagery to be: 
 

 0-5 degrees up slope within the hazard to the northeast 
 

 
 

Photograph 04: View northeast from within the subject property 
 

 
 

Image 04: Extract from Land and Property Management Authority Spatial Information Exchange 
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7.05 Asset Protection Zones 
The minimum required Asset Protection Zone was determined from Table A2.6 of Planning for 
Bush Fire Protection 2006 to be 40 metres.  
 
The proposed new aged care facility was found to be located 94 metres from the hazard to the 
northeast. The Asset Protection Zone was found to consist of grounds within the subject property 
and land „equivalent to an APZ‟ being maintained grounds within neighbouring private residential 
allotments and the St Marys Rugby League Club allotment and Boronia Road. 
 
The grounds within the subject property not built upon will be maintained entirely as Inner 
Protection Areas as detailed in Appendix 2 of Planning for Bush Fire Protection 2006 and the NSW 
Rural Fire Service document „Standards for Asset Protection Zones‟. 
 

 

Photograph 05: View northeast from within the subject property of the APZ 
 

 

Photograph 06: View west along Boronia Road of the APZ 
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7.06 Fire Fighting Water Supply 
 

Existing in-ground hydrants were found along Boronia Road, Grose Avenue and Aylett Street 
which can be used for the replenishment of attending fire-fighting appliances. Furthermore an 
external hydrant system will be installed thought the subject property in accordance with AS2419.1 
– 2005.  
 

As the proposal involves the construction of a Class 9C structure it will also include the installation 
of an internal sprinkler system, fire hose reels, automatic fire detection system and first aid fire-
fighting equipment (i.e. fire extinguishers and fire blankets) in accordance with the National 
Construction Code (formally Building Code of Australia) and relevant Australian Standards.  
 

The proposed water supply achieves compliance with section 4.2.7 of Planning for Bush Fire 
Protection 2006.  
 

 

Photograph 07: View southwest from Boronia Road toward the subject property   
 

7.07 Property Access – Fire Services & Evacuation 
The subject property has street frontage to Boronia Road to the north, Grose Avenue to the east 
and Aylett Street to the south.  
 

The proposed application includes a fully compliant access drive for the western carpark/ loading 
dock inclusive of „T‟ turning provisions, a formed pedestrian path around the perimeter of the 
building and pedestrian access gates at the entrance of Grose Avenue and Aylett Street.  
 

The provisions of the above provides attending fire services access to the entire perimeter of the 
proposed aged care facility, while not exceeding 70 metres. Access points for attending fire 
services include, Boronia Road, Grose Avenue and Aylett Street via the proposed pedestrian 
access gates and the complying access drive to the loading dock. The access coverage is 
depicted on Image 05. 
 

It will be recommended that clear signage be provided at the hydrant booster point within the 
subject property identifying the various access points to the subject property, importantly the 
pedestrian access gates at Grose Avenue and Aylett Street.  
 

Given the comprehensive fire service coverage proposed the north eastern carpark does not 
require compliance with Internal Roads as detailed in section 4.2.7 of Planning for Bush Fire 
Protection 2006.  
 
Attending fire crews can access the hazard via Boronia Road or the existing carpark within St 
Marys Rugby League Club for hazard reduction or fire suppression activities without the need to 
enter the subject property. 

Hydrant 
Subject 
property  
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Access from Grose 
Avenue and 

pedestrian gate – 
Hydrant located 

immediately 
adjacent subject 
property within 

Grose Avenue road 
reservation, plus 
external hydrant 

system within 
subject property  

Access from Aylett 
Street and 

pedestrian gate – 
Hydrant located 

immediately 
adjacent subject 
property within 

Aylett Street road 
reservation, plus 
external hydrant 

system within 
subject property 

Access from 
complying access 
drive – External 
hydrant system 
within subject 

property 

Access from Boronia 
Road – Hydrant 

located immediately 
adjacent subject 
property within 

Boronia Road road 
reservation, plus 
external hydrant 

system within subject 
property 

Access from Boronia 
Road – Hydrant 

located immediately 
adjacent subject 
property within 

Boronia Road road 
reservation, plus 
external hydrant 

system within subject 
property 

Image 05: Fire service access points and coverage, highlighting 
the 70 metre coverage from appliances 
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8.0 Site & Bushfire Hazard Determination 
8.01 Planning for Bush Fire Protection - 2006 

„Planning for Bush Fire Protection – 2006‟ (PBP) is applicable to those lands determined as being 
within a „bushfire prone area‟ in accordance with a local Bushfire Prone Land Map as provided by 
the Rural Fire Service and Council. 
 
The most appropriate method of determining site bushfire hazard under the terms of PBP is to 
consider the site in a singular form. 
 

Bushfire prone areas are defined as those areas; 

 within or within 100m of high or medium bushfire hazards; or 

 within or within 30m of low bushfire hazards. 
 
In this instance the subject property has been identified as being bushfire prone land therefore it is 
appropriate to apply PBP as follows: 
 
North - eastern Aspect: 
 

a) Vegetation Structure Woodland 
b) Slope 0-5 degrees up slope 
c) A 40 metre APZ is required 
d) A 94 metre APZ is available 
e) The highest Bushfire Attack Level was determined to be „BAL 12.5‟ 

 

8.02 Australian Standard AS 3959 – 2009 ‘Construction of 
buildings in bushfire –prone areas’ 

Australian Standard 3959 – 2009 ‘Construction of buildings in bushfire-prone areas’ provides for 
six (6) levels of building construction these being BAL - Low, BAL - 12.5, BAL - 19, BAL - 29, BAL - 
40 and BAL - FZ. The Australian Standard 3959 specifies construction standards for buildings 
within various Bushfire Attack Levels as determined by the Planning for Bush Fire Protection – 
2006 document. The NSW Rural Fire Service will not accept deemed to satisfy provisions for BAL 
Flame Zone and therefore have a NSW variation to the listed standard provisions of BAL FZ under 
AS3959 - 2009. 
 
 
 
 

8.03 Correlation between bushfire impact and AS3959 
Bushfire Attack 

Level 
Maximum radiant heat 

impact (kW/m2) 
Level of construction 
under AS3959-2009 

Low  No special construction requirements 
12.5 ≤12.5 BAL - 12.5 
19 12.6 to 19.0 BAL - 19 
29 19.1 to 29.0 BAL - 29 
40 29.1 to 40.0 BAL - 40 
Flame Zone >40.0 BAL FZ No deemed to satisfy provisions 
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8.04 Site Specific Bushfire Hazard Determination 
All property development must be assessed on an individual basis as broad-brush approaches of 
documents such as PBP may not be applicable in every instance. The proposed development 
located at 183-197 Boronia Road, St Marys was assessed against the requirements of Planning for 
Bush Fire Protection 2006 noting the following: 
 

a) Water supplies for fire fighting purposes will satisfy section 4.2.7 of PBP. 
b) The proposed new aged care facility was found to be within a Bushfire Attack Level of 

„12.5‟. 
c) The existing access provisions in conjunction with the proposed access drive to the loading 

dock, formed perimeter pedestrian path and pedestrian access gates will provide adequate 
coverage for attending fire services.  

d) The proposed aged care facility was found to be located 94 metres from any identified 
bushfire hazard.  

 

8.05 Viable Construction Method 
The objectives of Planning for Bush Fire Protection – 2006 are for the protection of life including 
fire fighters. Provided these objectives can be met the construction of buildings is feasible and both 
the Rural Fire Service and Council should be in a position to consider such applications. 
 
The highest Bushfire Attack Level to the proposed aged care facility was determined to be „BAL 
12.5‟. The proposed aged care facility must therefore be constructed to BAL 12.5 under section 3 & 
5 of AS 3959 – 2009 and the additional provisions within the addendum to Appendix 3 of PBP.  
 

8.06 Risk Rating 
In assessing the bushfire threat to the site and its structures it is important to have a holistic 
approach and assess the risk of a bushfire occurring and impacting the subject property. It is also 
important to include the risk the site poses to neighbouring properties. 
 
Image 06 is an overview of risk to the subject aged care facility. This model takes a holistic 
approach and assesses the risk of a bushfire occurring and impacting the site. This risk level can 
be reduced by either an increase in preparedness by the staff/ occupants of the facility (e.g. good 
house keeping, maintained lawns & bushfire awareness) and/or hazard reduction activities by local 
fire agencies. Alternatively this risk level can increase if the preparedness level decreases and/or 
hazard reduction activities are neglected for the area. 
 
The matrix overleaf is for risk only, it does not reflect the Bushfire Attack Level determined within 
PBP 2006. Note: All new work will comply with the requirements of Planning for Bush Fire 
Protection 2006.  
 

 
 

Image 06: Risk Matrix 
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9.0 Recommendations 
The following recommendations are provided as the minimum necessary for compliance with 
Planning for Bush Fire Protection – 2006 and Australian Standard 3959 - 2009. Additional 
recommendations are provided to supplement these minimum requirements where considered 
necessary. 
 

Asset Protection Zones 
1. That all grounds within the subject property not built upon be maintained in 

accordance with an Inner Protection Area as detailed in Appendix 2 of Planning 
for Bush Fire Protection 2006 and the NSW Rural Fire Service document 
„Standards for Asset Protection Zones‟. 

2. That a Fuel Management Plan be established to ensure the ongoing 
management of the Asset Protection Zones within the subject property. 

 

Construction 
3. That the proposed aged care facility be constructed to that of Section 3 and BAL 

12.5 under Section 5 of AS3959 – 2009. 
4. That the proposed aged care facility be constructed to that of the „Additional 

Construction Requirements‟ detailed in A3.7 of the Addendum to Appendix 3 of 
Planning for Bushfire Protection 2006 and NSW Rural Fire Service Fast Facts, 
Development Control Notes and Practice Notes. 
 

Landscaping 
5. That all landscaping is to comply with Appendix 5 „Landscaping and Property 

Maintenance‟ under Planning for Bush Fire Protection 2006. 
 

Emergency Management 
6. An emergency/evacuation plan is prepared consistent with the RFS Guidelines 

for the Preparation of Emergency/Evacuation Plan. 
7. Compliance with AS 3745-2002 „Emergency control organisation and 

procedures for buildings, structures and workplaces‟ for residential 
accommodation‟. (Where applicable) 

8. Compliance with AS 4083-1997 „Planning for emergencies - for health care 
facilities‟. (Where applicable) 

9. An Emergency Planning Committee is established to consult with residents and 
their families and staff in developing and implementing an Emergency 
Procedures Manual.  

10. Detailed plans of all Emergency Assembly Areas including “onsite” and “offsite” 
arrangements as stated in AS 3745- 2002 are clearly displayed, and an annual 
(as a minimum) trial emergency evacuation is conducted. 

 

Water Supply 
11. That the spacing, sizing and pressures of the proposed external hydrant system 

onsite comply with AS2419.1 – 2005.  
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Access 
12. That the proposed perimeter pedestrian access path and access drive servicing 

the western carpark/ loading dock complies with the Ground Floor Plan prepared 
by Geoffrey Martin + Associates Pty Ltd, drawing no SK1, dated July 2010.  

13. That pedestrian access gates be provided to Grose Avenue and Aylett Street.  
14. That clear signage be provided at the hydrant booster point within the subject 

property identifying the various access points to the subject property, importantly 
the pedestrian access gates at Grose Avenue and Aylett Street. 

15. That the proposed access drive servicing the western carpark/ loading dock 
complies with section 4.2.7 (Access – Internal Roads) under Planning for Bush 
Fire Protection 2006, in particular: 

 
 Internal roads are two-wheel drive, sealed, all-weather roads; 
 Traffic management devices are constructed to facilitate access by 

emergency services vehicles. 
 A minimum vertical clearance of four metres to any overhanging 

obstructions, including tree branches, is provided. 
 The minimum distance between inner and outer curves is six metres. 
 Roads are clearly sign-posted and bridges clearly indicate load ratings. 
 The internal road surfaces and bridges have a capacity to carry fully-loaded 

firefighting vehicles (15 tonnes). 
 

Services 
16. That electrical transmission lines are underground. 
17. Reticulated or bottled gas is installed and maintained in accordance with AS 

1596 - 2002 and the requirements of relevant authorities. Metal piping is to be 
used. 

18. All fixed LPG tanks are kept clear of all flammable materials and located on the 
non hazard side of the development. 

19. If gas cylinders need to be kept close to the building, the release valves must be 
directed away from the building and away from any combustible material, so that 
they do not act as catalysts to combustion.  

20. Polymer sheathed flexible gas supply lines to gas meters adjacent to buildings 
are not to be used. 
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10.0 Conclusion 
 

Given that the property is deemed bushfire prone under Penrith City Council‟s Bushfire Prone Land 
Map any development would need to meet the requirements of Planning for Bush Fire Protection – 
2006 and of the construction requirements of Australian Standard 3959 – 2009. The determination 
of any bushfire hazard must be made on a site-specific basis that includes an assessment of the 
local bushland area and its possible impact to the subject property. 
 
The vegetation identified as being the potential bushfire hazard is located to the northeast within 
the St Marys Rugby League Club allotment. For the purpose of assessment under PBP the 
vegetation to the northeast was determined to be Woodland. 
 
The minimum required Asset Protection Zone was determined from Table A2.6 of Planning for 
Bush Fire Protection 2006 to be 40 metres.  
 
The proposed new aged care facility was found to be located 94 metres from the hazard to the 
northeast. The Asset Protection Zone was found to consist of grounds within the subject property 
and land „equivalent to an APZ‟ being maintained grounds within neighbouring private residential 
allotments and the St Marys Rugby League Club allotment and Boronia Road. 
 
The highest Bushfire Attack Level to the proposed aged care facility was determined to be „BAL 
12.5‟ and therefore construction must comply with BAL 12.5 under section 3 & 5 of AS 3959 – 
2009 and the additional provisions within the addendum to Appendix 3 of PBP  
 
The proposal includes the installation of an internal sprinkler system, fire hose reels, automatic fire 
detection system and first aid fire-fighting equipment (i.e. fire extinguishers and fire blankets) in 
accordance with the National Construction Code (formally Building Code of Australia) and relevant 
Australian Standards. 
 
The proposed application includes a fully compliant access drive for the western carpark/ loading 
dock inclusive of turning provisions, a formed pedestrian path around the perimeter of the building 
and pedestrian access gates at the entrance of Grose Avenue and Aylett Street.  
 
The proposed access provisions and water supply satisfy the requirements of section 4.2.7 of 
Planning for Bush Fire Protection 2006.  
 
In accordance with the bushfire safety measures contained in this report, and consideration of the 
site specific bushfire risk assessment it is my opinion that when combined, they will provide a 
reasonable and satisfactory level of bushfire protection to the subject development and also satisfy 
both the Rural Fire Service‟s concerns and those of Council in this area. 
 
I am therefore in support of the development application. 
 
Should you have any enquiries regarding this project please contact me at our office. 
 
Prepared by      Reviewed by 
Building Code & Bushfire Hazard Solutions  Building Code & Bushfire Hazard Solutions P/L 

    
Stuart McMonnies    Wayne Tucker 
G. D. Design in Bushfire Prone Areas.    G. D. Design in Bushfire Prone Areas. 
Certificate IV Fire Technology     Certificate IV Fire Technology  
Fire Protection Association of Australia BPAD – A Certified Practitioner Ass Dip Applied Science 
Certification number – BPD – PA-09400    Manager - Bushfire Section 

Fire Protection Association of Australia BPAD – A Certified Practitioner 
Certification number – BPD – PA-09399 
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Disclaimer: 
 
Quote from Planning for Bush Fire Protection 2006, „Any representation, statement opinion, or advice expressed or 
implied in this publication is made in good faith on the basis that the State of New South Wales, the NSW Rural Fire 
Service, its agents and employees are not liable (whether by reason of negligence, lack of care or otherwise) to any 
person for any damage or loss whatsoever which has occurred or may occur in relation to that person taking or not 
taking (as the case may be) action in respect of any representation, statement or advice referred to above..’ 

 
Similarly the interpretations and opinions provided by Building Code and Bushfire Hazard Solutions in regard to bushfire 
protection are also given in the same good faith. 
 
11.0 Annexure 01   
 

List of Referenced Documents 
 
a) Environmental Planning and Assessment Act - 1979 
 
b) Rural Fires Act 1997 as amended 
 
c) „Planning for Bush Fire Protection’- 2006                         - NSW Rural Fire Services &  
           Planning NSW 
 
d) „Construction of buildings in bushfire prone areas‟     - AS 3959 – 2009 (as - 

  amended) – Standards 
  Australia 

 
e) `Ocean Shores to Desert Dunes‟ David Keith  
 
f) „Penrith City Council‟s Bushfire Prone Land Map‟ 
 
g) Acknowledgements to: 
     UBD Directories 
     NSW Department of Lands – SixViewer 
     Street-directory.com.au 
 

Attachments 
 
Attachment 01: N/A 
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Mott MacDonald Hughes Trueman have been engaged by Thompson 

Health Care to undertake design works to support the proposed  aged 

care facility at 183-197 Boronia Rd, North St Marys NSW.   These 

design works shall include both (a) design of site stormwater system 

and siteworks; and (b) overland flow assessment for the localised 

catchment. 

Penrith City Council has indicated that an overland flow path 

assessment to be undertaken for all upstream catchments directed to 

the subject site. 

The aim of this study is to: 

• Assess the overall catchment to the subject site and undertake 

hydrological calculations to estimate the magnitude of surface 

flows directed through the site for the 100yr ARI (i.e overland 

flow); 

• Determine the capacity of the existing stormwater infrastructure 

in the vicinity; 

• Make recommendations on how major overland flows (i.e. 1 in 

100yr ARI) may be conveyed through the subject site; and 

• Assess floor level and freeboard and make recommendations 

for the proposed works. 

1. Introduction 
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The subject site is located approximately 11km North East from the 

Penrith CBD at 183-197 Boronia Rd, North St Marys, Penrith NSW and 

is bounded by: 

• Boronia Rd along the northern boundary; 

• McDonald’s restaurant along the western boundary; and 

• Residential dwellings along the southern and eastern 

boundaries. 

Two existing roads (Aylett St and Grose Ave) grade towards the subject 

site and terminate at the southern and eastern boundaries of the site.  

As identified within the Pre-DA minutes and preliminary discussions 

with Council, we understand that Council has undertaken preliminary 

investigations in the area and have identified that an overland flowpath 

is directed into the site.  We acknowledge that a site specific 

investigation is required in order to: 

• Confirm the volume of water directed overland to the site;  and 

• Recommend suitable measures to convey surface flows to 

Boronia Rd. 

The existing site is predominately vacant with large grassed areas.  An 

existing nursery is situated on the western side of the site, along with 

demountable style buildings in the centre.  The site generally grades 

from South to North (approximately 1.26m fall) but is relatively flat along 

the Boronia St boundary frontage. 

The surrounding area consists largely of residential dwellings, with St 

Marys Rugby League Club located north of the site on Boronia Rd and 

the St Marys industrial estate located west on the opposite side of 

Forrester Rd. 

Proposed development works includes construction of the following: 

• Large aged care facility building (approximately 123 beds); 

• 2 carpark areas; 

• Looped drop off road to frontage of building; 

• Loading dock; and 

• Courtyards and landscape areas. 

2. Site Description and Proposed Works 
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The overland flowpath assessment has incorporated the following 

methodology: 

• Preperation of the catchment plan - including walking the 

catchment in order to verify pipe sizes, flow splits and overland 

flowpaths; 

• A computer based model of the catchment was prepared within 

XP-RAFTS. Design storms were applied to the model to 

provide estimates of the 1 in 100yr ARI flows  at the subject 

site; 

• Basic DRAINS model and rational method was also created in 

order to perform a check; and 

• DRAINS model undertaken to determine a suitable sized 

channel / culvert to convey flows through the site. 

 
 
 
The following methodology was agreed with Council for the flowsplit at 
the corner of Hinton Glen and Aylett St (email correspondence, 7

th
 

February 2011 – See Appendix B): 

• Determine surface flows from RAFTS modelling 

• Develop road cross sections from detailed survey information. 

• Undertake either (a) a mannings calculation or (b) unsteady 

modelling within DRAINS, to determine applicable flow split 

towards the site and Hinton Glen. 

 
MANNINGS METHOD 

• Develop a cross section showing the levels across the 

intersection. 

• Divide the length of the cross section into small increments; 

• Apply standard weir equation Q = CLh
3/2

 for a broad crested 

weir (i.e C = 2.0); 

• Complete iterations to determine the height (and flow split) 

which is assigned to the peak flow in the hydrological modelling 

(minus pipe flows); 

• Assign the resulting flow split within hydrological modelling 

using diversion links in RAFTS. 

 
 
 
 
 

3. Methodology 
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UNSTEADY FLOOD MODELLING METHOD 

• Develop cross sections at various points across the intersection 

(through Hinton Gl, Aylett St and centre of intersection) 

• Apply cross sections to overland flowpath links within drains. 

• Assign critical levels to links. 

• Apply unsteady modelling 

• Assign the resulting flow split with hydrological modelling using 

diversion links in RAFTS. 

 

Unsteady modelling option was subsequently incorporated. 

 

 

 

 



 

 

288821///1/A 01 February 2011 
P:\Parramatta\2010\10P387\Docs\Civ\Flood Study\110131_Overland flow 
assessmentt.doc 
 

Proposed Aged Care Facility at North St Marys NSW 
 

 

4.1 Catchment Analysis 

The catchment plan was prepared based on 1m aerial contours (SKM, 

2011). Subcatchments were then defined to model all of the overland 

flowpaths which are directed to the site.   A suitably qualified engineer 

walked the catchment to confirm flowrates, flowsplits and the size of 

trunk drainage lines. 

The following comments are provided: 

• The overall catchment directed to the subject site is 33 Ha with 

subcatchments ranging in size from 0.26 Ha to 7.06 Ha (refer 

Table 4.2).  The terrain is typically very flat with many roads 

and properties at low grades (i.e 0.5-1%) 

• An additional 34 Ha catchment is directed towards Chifley 

College.  Based on topographic contours and site inspection, it 

appears that most of this catchment appears to bypass the 

subject site but is still considered as part of this assessment; 

• Road networks have been considered when preparing the sub-

catchment division.  Here modelling has adopted standard 2 

way road cross section profiles and mannings values.  These 

roads typically convey major flows, however there are 

numerous catchments which drain through properties and 

backyards rather than directly to road corridors; 

• A 1200dia trunk line is situated under the kerbline along Aylett 

St from its intersection with Maple St to Hinon Glen. The 

1200dia pipe is then directed to the lowpoint at the Southern 

end of Hinton Glen and through properties to the sag in Boronia 

Rd.  There is no clear flowpath through the houses from this 

sag; 

• There is an existing 750dia to 900dia pipe along the frontage of 

the subject site which drains west to adjoin the1200dia at the 

sag in Boronia Rd; 

• A 375dia pipe is situated within an easement through properties 

immediately east of the subject (from the end of Grose Ave to 

Boronia Rd); 

• Catchment C1 directs surface flows to a lowpoint directly in 

front of Chifley College.  It appears that the majority of surface 

flows are then conveyed through the School and sheetflow to 

4. Hydrological Modelling 
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the North.  There is a low flow pipe which also appears to enter 

the school.  For the purposes of modelling, 10% is assumed to 

flow along Maple Rd towards the site;  

• There does not appear to be a clear overland flowpath from the 

School towards the subject site (i.e Catchment  8); and 

• There is a small swale and 375dia headwall at the end of 

Boronia Rd.  Here a portion of flows fro the School is directed 

along Boronia Rd however this does not affect the subject site.  

(It is noted that this headwall is heavily blocked and should be 

cleared by Council). 

4.2 Parameters 

RAFTS modeling incorporated the following parameters: 

• Rainfall intensities were input from Appendix 5 in Penrith City 

Council guidelines for engineering works for subdivisions and 

developments Part 1 – Design (Part 1 – Design); 

•  Fraction impervious values were estimated via a combination 

of (a) aerial imagery; and (b) standard values listed in Table 3 

in Penrith City Council’s Part 1-Design. This included 80% for 

Residential and 85% for Medium Density Residential; 

• The land use within the overall catchment is considered to be 

predominantly urban. This type of land use has an effect on the 

runoff by providing some “resistance” to flow.  The effect is 

simulated in XP-RAFTS by a storage delay coefficient called 

“PERN”. The following typical values are in accordance with the 

RAFTS reference manual. 
 

Table 4.1 Adopted PERN ‘n’ values 

Catchment Type PERN ‘n’ 

Developed (Impervious Portion) 0.015 

Developed (Pervious Portion) 0.025 

Undeveloped (Rural Pastures) 0.05 

The catchment area is considered to be predominantly urban.  

Here a PERN value of 0.1 was applied to the model for all sub-

catchments to simulate obstructions which would likely cause 

further resistance to flows such as fences, buildings and the 

like. 
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• The loss model adopted to estimate rainfall excess in the 

development of design flow hydrographs was the Initial – 

Continual Loss model.  The values used are similar to those 

specified in the Australian Rainfall and Runoff (I.E Aust, 2000) 

and in flood studies previously conducted in the area (Parsons 

Brinckerhoff, 2004).  The incorporated initial and continuing 

loss parameters used are listed as follows:  

- IL16.5mm and CL2.5mm for pervious areas; and 

- IL1.5mm and CL0mm for impervious areas. 

• Slopes for sub-catchments and links were determined using 

“equal area” method in accordance with Australian Rainfall and 

Runoff (I.E Aust, 2000).  Refer Table 4.2; 

• Routing links were modelled based on typically road sections 

(15m wide, 2 way 3% crossfalls and 2.5% across verge).  

Mannings values of 0.013 and 0.035 were applied for road 

pavements and grassed verges respectively; 

• The b-multiplier (b) used in RAFTS is usually determined by 

calibration against recorded floods.  Previous flood studies 

conducted in the area appear to have used a b-multiplier of 1.0, 

which has subsequently also been used in this investigation. 

 

Table 4.2: RAFTS Parameters 

Sub-Catchment Area (Ha) 
Fraction 

Impervious (%) 
Slope (%) 

1 20.28 81 0.95 

2 7.06 79 1.41 

3 3.26 80 1.61 

4 4.81 77 1.25 

5 2.65 90 1.25 

6 3.05 75 0.72 

7 5.7 78 0.55 

8 11.18 64 0.58 

9 1.77 80 0.49 

10 1.35 80 0.41 

11 0.65 80 0.98 

12 1.91 80 0.62 

13 0.26 80 0.14 

14 0.59 80 0.64 
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4.3 Model Formulation 

4.3.1 RAFTS 

A RAFTS model was formulated to represent the overall catchment 

directed to the subject site (Refer Figure 1). This included the following: 

• Nodes marked “C” represent each defined sub-catchment and 

contain input information including the impervious / pervious 

areas and suitable loss parameters. 

• “Routing” links and “time lagging” links were both used to model 

the routing of hydrographs through the catchment.  Here 

channel routing links are representative of each major overland 

flowpath and include road sections and low flow pipes.  The 

size of low flow pipes were input from site visits with 1200dia 

incorporated along Aylett St with transitions down to 375dia on 

surrounding streets. 

• A time lag link was used through the school with an assumed a 

velocity of 1m/s. 

• Diversion links were used to simulate flow splits, namely: 

- 10% of flows from C1 above 0.175 m
3
/s (375dia low 

flow pipe) are directed towards the site along Maple Rd 

while the remainder travel through the school; 

- For purposes of RAFTS modelling, 100% of flow along 

Aylett St above 1.95m
3
/s (50% blockage on 1200dia) is 

directed towards the site.  (See section 4.4 for 

discussion). 

• Dummy nodes and time lagging links were also used where 2 

catchments adjoined (time lag = 0). 

4.3.2 Unsteady Modelling 

A DRAINS model was formulated to represent the flowsplit at the corner 

of Aylett St and Hinton Glen (refer Figure 2 and Sketch 2).   

The unsteady model was created in accordance with Section 3.0 and 

incorporated the following: 
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• Nodes and overland flowpath links were assigned to represent 

the performance of flow across the intersection.  Here cross 

sections were derived based on detailed survey information 

and applied as the cross section in each link. 

• In accordance with the DRAINS handbook, lengths and invert 

levels were assigned to each of the flowpaths in order to 

represent at what level each of the cross sections will begin to 

operate.  

• Flow rate directed to the site from RAFTS modelling is input as 

a hydrograph. 
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4.4  

Figure 1: RAFTS Model 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: DRAINS Model 
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4. 4 Results 

4.4.1 RAFTS 

A time of concentration was estimated at 40min for the upstream 

catchment using the kinematic wave equation.  The 25min, 30min, 

45min, 60min, 90min, 120min and 180min ARI events were therefore 

run to determine peak flowrates from the site.  Refer to Table 4.3 for a 

summary of results. Full results and data and be found in Appendix A. 

These results are obtained at the subject site for nodes “Site 1” and 

“Site 2” by assuming that all flows in excess of the piped system (which 

direct flows away from site) continue to the subject site.  This included a 

50% blockage factor being imposed on Aylett St and Grose Ave piped 

systems which subsequently reduced the capacity of these systems to 

1.95m
3
/s and 0.285m

3
/s respectively. 

 
Table 4.3: RAFTS 100yr ARI Results 

Duration 
(min) 

Aylett St 
(m

3
/s) 

Grose Ave 
(m

3
/s) 

25 7.70 0.25 

30 7.15 0.23 

45 6.46 0.17 

60 6.82 0.18 

90 6.87 0.19 

120 6.89 0.18 

180 4.32 0.05 

The maximum flowrate directed from Aylett St is subsequently 7.7m
3
/s 

in the 100 year ARI event, with 0.25m
3
/s being contributed from Grose 

Ave 

4.4.2 DRAINS  

As discussed in Section 4.3 and 4.4.1, the peak flowrate of 7.7m
3
/s 

generated from RAFTS modelling was applied to the unsteady model 

via a hydrograph input. Full results and data can be found in Appendix 

B. 

Results indicate that the flow split at the intersection will direct 4.39m
3
/s 

into Hinton Glen while 3.39m
3
/s will continue towards the subject 

site. Refer Sketch 2 and Figure 3 
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We note that no assessment was made on velocity depth products 

within these flowpaths through public roads as it is beyond the scope of 

works.  

 

 

 

 

 

 

 

 

 

Figure 3 – Intersection Flowsplit Results. 
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5. Discussion and 
Recommendations 

 

5.1 Discussion 

Results indicate that by incorporating 50% blockage on the Council 

drainage system within both Aylett St and Grose Ave, that peak 

flowrates of 3.39 m
3
/s and 0.25 m

3
/s overland flow is directed towards 

the site respectively in the 100yr ARI event. It is important to note that 

these flows are not generated by the proposed development but instead 

by upstream catchments; but are still being considered in the 

development. 

Preliminary discussions with Council indicate that the flow rate from 

Aylett St appears to be generally consistent with preliminary high level 

flood studies conducted in the area. 

In the existing scenario, these flows would typically sheetflow across 

the subject site towards Boronia Rd.  We recognise that the proposed 

development incorporates a building structure directly within this 

flowpath, consequently works are required in order to adequately 

convey flows around the building and discharge similar to existing 

scenario.  Refer Section 5.2. 

5.2 Recommendations 

Overland Flow 

The proposed building structure is offset from the boundary by 4m 

minimum.  The collection and conveyance of 100 year ARI flows around 

the building is recommended onto Boronia Rd. 

The following options were considered: 

(a) Open swale with planting; 

(b) Open concrete channel; or 

(c) Piped flows, either by circular culvert (approx 2 x 1.35m 

diameter) or box culvert (approx 2.4m wide x 1.2m deep) 
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Two alignments were considered to either travel around the western or 

eastern face of the proposed building towards Boronia Rd (refer 

attached Sketch 1). Route to the east seems more appropriate since it 

allows both streets to be picked up. 

In each of the above options, overland flows shall be collected by a 

suitably sized inlet structure and conveyed to the 750dia – 900dia pipe 

at the Boronia Rd frontage.  A surcharge pit will be positioned just 

inside the front boundary for those flows which are in excess of the 

piped system capacity.  

The box culvert / piped arrangement is recommended as the most 

appropriate method of flow conveyance through the site. This includes 

the following proposed works:  

- Localised regrading of the end of Aylett St towards a 

headwall inlet; 

- Similar smaller headwall at the end of Grose Ave; 

-  The size of the headwall shall have a surface area 

more than double the cross sectional area of the piped 

system in order to account for 100% blockage factors.  

This headwall shall be minimum 6m wide at the opening 

with culvert width being transitioned within the structure; 

- Grate shall also be sloped to minimise blockage via 

debris; 

- Protective grate over inlet to prevent unauthorised entry; 

- Bollards and appropriate street signage; 

- Piped flows to Boronia Rd frontage with surcharge pit 

inside property.  The outlet pit shall be maximised 

equivalent to the receiving system in order to minimise 

surcharge. 

- Box culvert to be 2.1m wide x 1.2m deep (approximate 

capacity of 8.4m
3
/s).  This is oversized to accommodate 

100% blockage on the piped system. 
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While open swale and channels were considered, these were not 

deemed to be appropriate due to the development being an aged care 

facility. There may have been safety implications as well as affecting 

door openings and access around the building perimeter. 

 

Floor Levels 

We understand that the minimum floor levels mentioned in the Pre-DA 

minutes are based on major flood studies conducted on the nearby 

Ropes Creek and South Creek. 

This floor level of RL26.5m appears consitent with all surrounding 

building floor levels which have RL 26.92, RL 27.25 and RL 26.77. 

Freeboard from the 100year ARI hydraulic grade line in the piped 

arrangement appears to also be achievable to this level and will be 

shown in detailed design documentation. 
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Appendix A: RAFTS Results 



Catchment/ 

Node

Subcatchment 

Number

Peak Outflow 

[m
3
/s]

Total Area 

[ha]

C1 1 6.782 18.79

           2 4.55

C2 1 2.619 5.6

           2 1.46

C3 1 1.304 2.61

           2 0.65

C4 1 1.763 3.69

           2 1.09

C6 1 1.138 2.56

           2 0.85

C5 1 1.031 2.1

           2 0.23

C7 1 1.688 4.47

           2 1.23

C8 1 8.369 7.13

           2 4.06

C9 1 0.531 1.2

           2 0.3

C10 1 0.5561 1.26

           2 0.31

C11 1 0.2583 0.51

           2 0.13

C12 1 2.642 1.54

           2 0.38

C13 1 0.1064 0.21

           2 0.05

C14 1 0.2602 0.54

           2 0.14

node1 1 0.6607 0.001

node2 1 6.096 0.001

node3 1 3.923 0.001

node4 1 2.79 0.001

node5 1 8.775 0.001

node6 1 9.424 0.001

node7 1 9.688 0.001

node8 1 7.738 0.001

node9 1 3.615 0.001

node10 1 0.46 0.001

node11 1 8.341 0.001

Site 1 1 7.699 0.001

Site 2 1 0.246 0.001

LowPoint 1 11.65 0.001

Bypass 1 0.001
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framing view into courtyard
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Fragrant themed garden   

Topiary themed courtyard   

seat

informal arrangement 
of perfumed shrubs & 
groundcovers

turf

flowering 
shade tree with 
groundcover 
planting

hedge 
planting

contrasting 
shrubs in formal 
arrangement

arbor with 
climbing plants

topiary shrubs & 
groundcover planting

turf

turf

Native plants themed courtyard   

seat

patiobird baths

shade structure 
over patio

pavement

shade shelter with 
seating/outdoor 
dining facilities

patio

patio

turf

turf

entry arbor

screen 
fence with 
planting

shade tree

native shrubs & 
groundcovers



Boronia Road Elevation    1:400 @ A3  

feature tree chapelnew street 
trees

facility entrysmall shade trees 
within garden areas
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layered shrub 
planting

A    cross section western boundary
 scale 1:100 @ A3 

B    cross section eastern boundary
 scale 1:100 @ A3 
 

C    cross section southern boundary
 scale 1:100 @ A3 

bo
un

da
ry

boundary

boundary

small trees & 
shrubs

box culvert for 
stormwater drainage

turf

shrub & 
groundcover 
planting

small trees & 
shrubs

turf

path
path

carparking

shade trees to carparks 
& screening shrubs along 
boundary
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