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IMPORTANT NOTE 

Apart from fair dealing for the purposes of private study, research, criticism, or review as permitted under the 
Copyright Act, no part of this report, its attachments or appendices may be reproduced by any process without 
the written consent of RPS Australia East Pty Ltd. All enquiries should be directed to RPS Australia East Pty Ltd. 

We have prepared this report for the sole purposes of Catholic Diocese of Parramatta (“Client”) for the specific 
purpose of only for which it is supplied (“Purpose”). This report is strictly limited to the purpose and the facts and 
matters stated in it and does not apply directly or indirectly and will not be used for any other application, 
purpose, use or matter.  

In preparing this report we have made certain assumptions. We have assumed that all information and 
documents provided to us by the Client or as a result of a specific request or enquiry were complete, accurate 
and up-to-date. Where we have obtained information from a government register or database, we have assumed 
that the information is accurate. Where an assumption has been made, we have not made any independent 
investigations with respect to the matters the subject of that assumption. We are not aware of any reason why 
any of the assumptions are incorrect. 

This report is presented without the assumption of a duty of care to any other person (other than the Client) 
(“Third Party”). The report may not contain sufficient information for the purposes of a Third Party or for other 
uses. Without the prior written consent of RPS Australia East Pty Ltd: 

(a) this report may not be relied on by a Third Party; and 

(b) RPS Australia East Pty Ltd will not be liable to a Third Party for any loss, damage, liability or claim arising 
out of or incidental to a Third Party publishing, using or relying on the facts, content, opinions or subject 
matter contained in this report.  

If a Third Party uses or relies on the facts, content, opinions or subject matter contained in this report with or 
without the consent of RPS Australia East Pty Ltd, RPS Australia East Pty Ltd disclaims all risk and the Third 
Party assumes all risk and releases and indemnifies and agrees to keep indemnified RPS Australia East Pty Ltd 
from any loss, damage, claim or liability arising directly or indirectly from the use of or reliance on this report. 

In this note, a reference to loss and damage includes past and prospective economic loss, loss of profits, 
damage to property, injury to any person (including death) costs and expenses incurred in taking measures to 
prevent, mitigate or rectify any harm, loss of opportunity, legal costs, compensation, interest and any other direct, 
indirect, consequential or financial or other loss. 

The document status, as outlined below, chronologically outlines the report versions and their purpose. The initial 
Bushfire Threat Assessment of the subject site has been prepared by RPS, and a subsequent review and sign off 
undertaken by Ted Smith from Peak Land Management (Level 3 Accredited BPAD). 

Document Status 

Version Purpose of Document Orig Review Review Date 

V1 Draft for Interval Review SG AO/RD Dec 2016 

V2 Draft for Interval Review TS AO/RD May 12, 2017 

V3 Final Review TS AO/RD May 18, 2017 

V4 Final Review TS AO/RD May 26, 2017 
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1.0 Introduction 
RPS has been engaged by Architectus, to undertake a Preliminary Bushfire Constraint Assessment 
on the potential bushfire hazard on and surrounding Lot 5/ DP825745, 2 Macarthur Drive, Holsworthy 
NSW (Figure 1).  

The assessment aims to consider and assess the bushfire hazard and associated potential threats 
the site may be exposed to, and to outline the minimum mitigative measures which may be required to 
suitably ameliorate the potential bushfire hazard that may affect the future development of the site.  

This document aims to provide additional information for consideration for future development design 
that will assist in achieving the required bushfire protection measures, whilst aiming to attain the 
desired development outcome for the site.  

1.1 Site Particulars 

The site is located at 2 Macarthur Drive, Holsworthy within the City of Liverpool Local Government 
Area (LGA).  

The site is described as Lot 5/ DP825745 and has an area of 1.86 ha. This area consists of a large 
cleared section of land with bare soil, along with maintained grassed areas with sparse trees and 
shrubs. 

Boundaries of the site include Heathcote Road to the north and east, railway tracks and army 
barracks to the south, and residential housing to the west. According to the City of Liverpool Local 
Environmental Plan 2008 the site is located within a Bushfire Vegetation Buffer (see Figure 2), 
indicating the site is within Bushfire Prone Land. 

The site is located on land zoned as B2 – Local Centre, with surrounding land zoned as SP2 – 
Infrastructure, and R4 – High Density Residential  (refer to Figure 3). Army barracks are located to 
the south of the site.   

Address: 2 Macarthur Drive, Holsworthy , NSW 

Lot on Plan: Lot 5/ DP825745 

Site Area: 1.86 ha 

Easements: - 

Existing Land Uses : B2 – Local Centre 
Cleared Land       

Surrounding Land Uses: 
SP2 – Infrastructure, and R4 – High Density Residential 
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This image has been overlaid as a best fi t on the boundaries shown
and  posi tion is approximate only.
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Figure 2 Bushfire Prone Land Map of the Site (Liverpool City Council Bushfire Prone Land Map) 

Site Location 
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Figure 3 Land Zoning (Liverpool Local Environmental Plan 2008 Sheet LZN-015) 

1.2 Description of Potential Additional Land Uses 

It is understood the proposed development includes the construction of multiple storey residential 
buildings consisting of approximately 400 apartments, a community space, childcare facilities, retail 
buildings and car parking.  

It is noted that childcare facilities are classified as Special Fire Protection Purpose’s (SFPP) and 
development of accommodation and childcare facilities are not permitted within Asset Protection 
Zones (APZ’s) or Managed Fuel Zones (MFZ’s). Furthermore, childcare facilities have been modelled 
(Appendix 1) and are likely to require a minimum 88 metre buffer from the nearest bushfire hazard, or 
43 m from the eastern boundary. 

1.3 Aims of Assessment 

The overall outcome of this assessment is to demonstrate that the development does not increase the 
risk caused by bushfires to people, property or public safety.  

 To determine the classification of the vegetation on and surrounding the development (out to a 
distance of 140 metres beyond the property boundary), in accordance with the vegetation 
classification system contained in AS3959-2009; 

 Undertake an assessment of this vegetation to determine if it is deemed to be a bushfire hazard; 

 Undertake an assessment to determine the slope of the land on and surrounding the development; 

 Undertake a bushfire assessment of the site that considers the following matters: 

Site Location 
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» The extent to which any future development will require a setback (Asset Protection Zone/ 
defendable space); 

» The siting and adequacy of water supplies for fire fighting purposes; 

» The capacity of internal roads to handle increased volumes of traffic in the event of a bushfire 
emergency; 

» Whether or not internal roads in the vicinity have two-way access; 

» The adequacy of emergency access/egress to the site;  

» The adequacy of bushfire maintenance plans and fire emergency procedures for the proposed 
development; and 

» The construction standards to be used for any future buildings within the proposed 
development. 

The objective of bushfire hazard management for any development, including places of employment 
is as follows: 

 Development avoids natural hazard areas or mitigates the risk of the natural hazard; 

 Development supports, and does not unduly burden, disaster management response, or recovery 
capacity and capabilities; 

 Development directly, indirectly and cumulatively avoids an increase in the severity of the natural 
hazard and the potential for damage on the site or to other properties; 

 Development avoids the risk to public safety and the environment from the location of hazardous 
materials and the release of these materials as a result of a natural hazard; and 

 Development maintains or enhances natural processes and the protective function of landforms 
and vegetation that can mitigate risks associated with the natural hazard. 
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2.0 Bushfire Hazard Assessment 

2.1 Vegetation Assessment 

In accordance with the RFS Planning for Bushfire Protection 2006 (PBP 2006), an assessment of the 
vegetation over a distance of 140 m in all directions from the site was undertaken. 

The site is surrounded predominantly by residential and industrial curtilage to the west and south, 
Heathcote Road to the east, Macarthur Drive to the west, and a railway line to the south.  

The primary bushfire hazard is located on land to the east. This land is zoned as defence land (SP2) 
managed by the Commonwealth Government adjoining the Georges River. The vegetation has been 
identified as Dry Sclerophyll Forest (Figure 4 & Plate 4). It is around 20 m in height, with a shrub 
understorey, and has numerous trails throughout it.  

Where vegetation has <10% tree canopy cover and unmanaged understorey it has been assessed as 
Grassland. This occurs to the east of the site near mapped Forest in one area that has been 
predominantly cleared of trees. 

Where separate discrete parcels of Forest occur which are >20 m lateral separation from any other 
Forest remnant, and are <1 Ha or <50 m wide fire run towards the subject site, they have been 
assessed as equivalent to Rainforest as per PBP 2006. This occurs to the south-east of the subject 
site.  

A small strip of unmanaged and managed Grassland occurs around the site to the east, and south, 
being around 20 m wide. It has been taken here conservatively as unmanaged Grassland, however 
with the approval of the relevant landowners could easily be managed (slashed a few times each 
year) and assessed as no hazard if this occurred (Plate 1-3 & 5).  

It should be noted that PBP 2006 does not take into account Grasslands as a hazard, however AS 
3959 does.  

The vegetation over the subject site is cleared and managed land (Plate 3). 
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Plate 1 Grassland hazard south of the site 

 
Plate 2 Grassland hazard east of the site along Heathcote Road 
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Plate 3 Heathcote Road looking west towards the site 

 
Plate 4 Forest Hazard east of the site 
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Plate 5 Vegetation along railway south of the site 

 

2.2 Effective Slope Assessment 

For the purpose of this bushfire assessment, the land on and surrounding the site has been assessed 
through aerial photograph and a site inspection. The effective slope influencing fire behaviour 
approaching the site has been conducted by measuring the worst-case scenario slope where the 
vegetation occurs over a 100 m distance. 

The site itself is located on relatively flat terrain at approximately 13 m above sea level. Land 
underlying vegetation surrounding the site consists of slopes varying between 0.5 and 6.05 degrees 
downslope, steepest downslope east of the site as it falls away from Heathcote Road (Figure 4).  
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3.0 Bushfire Attack Level Assessment 

3.1 Radiant Heat Exposure 

Based on the unique site characteristics identified by the Bushfire Threat Assessment, the intensity of 
a potential bushfire event presented as the radiant heat exposure was calculated at several locations 
throughout the development site.  

The NBC Bushfire Attack Assessor was used to calculate the radiant heat exposure based on the 
methodology detailed under Method 2 by AS 3959-2009 Construction of buildings in bushfire prone 
areas. Nine transects were selected based on the slope and vegetation that would have greatest 
influence on fire behaviour. Although several fire runs do not expose the site to the entire width of the 
fire front, the calculations assume the site is exposed to a 100m flame width with the fire run 
approaching perpendicular to the site.  

Appendix 1 provides the results of the modelling for each transect in order to achieve BAL-29 
setback 

Transect 
Direction of 

Hazard 
Vegetation 

Classification 
Slope 

Overall Fuel Load 
t/ha 

BAL-29 Separation 
Distance (m) 

1 NE Forest 1.72° downslope 25 32 

2 E Grassland 5.04° upslope 6 9 

3 E Forest 6.05° downslope 25 39 

4 S Grassland 0.57° upslope 6 9 

5 S Grassland 1.15° upslope 6 9 

6 W Grassland 0.57° downslope 6 10 

3.2 Residential Purposes 

Buildings of Class 1-4 of the Building Code of Australia including residential dwellings and residential 
units must meet the BCA which calls up AS3959-2009 which details a set of ‘Deemed-to-Satisfy’ 
building provisions. The general aims and objectives of PBP 2006 also apply in relation to other 
matters such as Asset Protection Zones, access, water and services, emergency planning and 
landscaping/ vegetation management.  

Under PBP 2006 the nominated Asset Protection Zone as set out in the Table above and Figure 5 

needs to be provided, and future dwellings/unit blocks constructed to the relevant BAL (29 or lower) 

as determined by AS 3959, and a detailed bushfire report to be completed later.   

3.3 Special Fire Protection Purposes 

Special Fire Protection Purposes (SFPP) means the occupants of the proposed development may be 
more vulnerable to bush fire attack and therefore may require greater protection from such threats as 
well as assisted evacuation.  

Section 4.2.3 of the NSW Rural Fire ServicePBP 2006 provides protection measures for SFPP 
developments; such as child care centres. In comparison to a standard residential development 
where radiant heat levels of no greater than 29 kW/m2 are acceptable, radiant heat levels of no 
greater than 10kW/m2 must not be experienced by emergency services workers aiding occupants 
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evacuating a child care centre. To achieve radiant heat levels of less than 10 kW/m2, APZs of 88m 
have been modelled (Figure 5), or 43m from the eastern boundary of the subject site.  

3.4 Other Development 

Buildings of Class 5 to 8 and 10 of the Building Code of Australia including offices, warehouses and 
other commercial or industrial facilities are considered as Other Development by PBP 2006. The BCA 
does not provide any bushfire specific performance requirements and as such AS3959-2009 does not 
apply as a set of ‘Deemed-to-Satisfy’ building provisions. The general aims and objectives of PBP 
2006 apply in relation to other matters such as access, water and services, emergency planning and 
landscaping/ vegetation management. The follow objectives are therefore applied to these types of 
development: 

 To provide safe access to/from the public road system for firefighters providing property protection 
during a bushfire and for occupant egress during evacuation; 

 To provide adequate services of water for the protection of buildings during and after the passage 
of bushfire and to locate gas (connections and bottles) and electricity so as not to contribute to the 
risk of fire to a building; and 

 To provide suitable emergency and evacuation (and relocation) arrangements for occupants of the 
development and consideration of storage of hazardous materials away from the hazard wherever 
possible.  

3.5 Access 

In the unlikely event of a serious bushfire, it will be essential to ensure that adequate ingress / egress 
and the provision of defendable space are afforded in the subdivision layout. The following 
recommends design specifications for perimeter roads (also see Appendix 2): 

 Be two-wheel drive all weather roads; 

 Perimeter roads are two-way with a minimum 8m wide kerb to kerb; 

 Public roads between 6.5 metres and 8 metres wide are No Parking on one side with services 
(hydrants) located on this side; 

 Public roads up to 6.5 metres wide provide parking within parking bays and locate services outside 
of the parking bays; 

 Be through roads, but if unavoidable then dead ends should be not more than 200 metres in 
length, incorporate a minimum 12 metres turning circle (either in cul-de-sac or T-head formation) 
and should be clearly sign posted as dead ends; 

 The capacity of road surfaces is sufficient to carry fully loaded fire fighting vehicles (approximately 
15 tonnes for areas with reticulated water, 28 tonnes for all other areas); 

 Non perimeter roads comply with table – Road widths for Category 1 Tanker;  

 Curves of roads (other than perimeter roads) are a minimum inner radius of 6 metres and minimal 
in number, to allow for rapid access and egress; 

 Maximum grade for sealed roads do not exceed 12.5o; 

 Have a minimum vertical clearance to a height of four metres at all times; and 

 Parking bays are a minimum of 2.6 metres wide from kerb edge to road pavement. No services or 
hydrants are located within the parking bays. 
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4.0 Conclusion and Recommendations 
It is clear from this investigation and assessment the site constitutes Bushfire Prone Land. The 
severity of a potential bushfire attack from the existing bushfire hazard within and surrounding the site 
was calculated using Method 2 under AS3959-2009. Although non-habitable buildings (offices, 
commercial and industrial structures) are not required to be constructed to satisfy AS3959-2009, it is 
generally accepted good practice that any building frequently occupied by persons should be located 
to avoid exposure to radiant heat levels greater than 29 kW/2m. 

The results of the radiant heat modelling concluded that a reasonable separation distance of 39m 
would satisfy the Aims and Objectives PBP 2006 for these commercial buildings, although they can 
be located closer if required.  

In summary, the following key recommendations have been generated for consideration during the 
design process for any future development of the site: 

 A combination of Asset Protection Zones (APZ) separating all occupied residential and commercial 
buildings from the surrounding bushfire threat to the west, south east, and east to ensure that no 
residential buildings, and where feasible no frequently occupied commercial buildings are exposed 
to radiant heat levels greater than 29 kW/m2. In this case this equates to 39 m from the hazard to 
the east, or approximately 0m from the eastern boundary and therefore can be achieved with no 
bushfire Asset Protection Zone /siting constraints;  

 Any SFPP developments (child care centres) shall be located so as to ensure they are <10 W/m2 
radiant heat exposure. In this case this equates to 88 m from the hazard to the east, or 
approximately 43 m from the eastern boundary; 

 Residential dwellings/units within the site should have due regard to the specific considerations 
given in the BCA, which makes specific reference to the Australian Standard (AS3959 – 2009) 
construction of buildings in bushfire prone areas;   

 Internal roads are to be constructed in accordance with PBP 2006, preferably 8m wide, however 
6m wide would be acceptable subject to no parking along the kerbside; 

 Consideration should be given to landscaping and fuel loads on site to decrease potential fire 
hazards on site;  

 Any proposed development are to be linked to the existing mains pressure water supply and that 
suitable hydrants be clearly marked and provided for the purposes of bushfire protection. Fire 
hydrant spacing, sizing and pressure should comply with AS2419.1, 2005;  

 An Emergency Management Plan shall be prepared identifying onsite refuge areas/shelters in 
place and emergency refuge areas; in accordance with the NSW Rural Fire Service 
‘Neighbourhood Safer Places’ guidelines 2012/2013; and 

 Should any future development occur on the site, we recommend a comprehensive Bushfire 
Threat Assessment (BTA) is undertaken to more accurately determine the bushfire hazard and 
recommend a series of bushfire mitigation measures that in combination will suitably manage the 
risk to life and property from the threat of bushfire attack, and address legislation requirements. 
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Appendix 1 

Radiant Heat Modelling Report 
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Appendix 2  
 

PBP 2006 Chapter 4 Access – Public roads 
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Curve radius  Swept Path  Single lane Two way
(inside edge)  (metres width)  (metres width) (metres 
(metres)   width)
   
 <40  3.5 4.5 8.0
 40-69 3.0 3.9 7.5
 70-100 2.7 3.6 6.9
 >100 2.5 3.5 6.5

Source: AS 2890.2 – 2002.

Access (1) – Public Roads

Intent of measures: to provide safe 
operational access to structures and 
water supply for emergency services, 
while residents are seeking to evacuate 
from an area.

Background

Public roads include the perimeter road and the 
internal road system of any urban subdivision as 
well as public roads in rural-residential subdivisions.

A perimeter road is the preferred option to 
separate bushland from urban areas. Fire trails 
will only be considered acceptable in exceptional 
circumstances. This is based on the difficulties 
and costs associated with maintaining fire trails 
on private land.  A perimeter fire trail cannot be 
imposed on the adjoining land and should not cross 
a number of residential allotments.

The perimeter road forms part of the APZ and 
is required to provide a separation between the 
building and the boundary of the bush fire hazard. 

The purpose of the public road system is to:

•  provide firefighters with easier access   
 to structures, allowing more efficient use of   
 firefighting resources;
•  provide a safe retreat for firefighters; and 
•  provide a clear control line from which   
 to conduct hazard reduction or back burning   
 operations.

Roads should provide sufficient width to allow 
firefighting vehicle crews to work with firefighting 
equipment about the vehicle.

Where staged development occurs or development 
operates under an approved masterplan, the RFS 
will consider temporary perimeter roading subject 
to availbility of reticulated water supply.

6m inner radius

12m outer radius

4m trail 

4m trail 6.5m road 

Figure 4.4 Dimensions for inner and outer turning 
circle radius for (public and private access) roads 
and fire trails.

Figure 4.4 provides the dimensions for the 
curvature of roads (inner and outer turning circles) 
to be used for access roads (both public and 
private) and fire trails.

PhOTO

Table 4.1 – Road widths for Category 1 Tanker 
(Medium Rigid Vehicle)

Examples of public road access arrangements that do not facilitate bush fire fighting.

Table 4.1 provides the minimum widths for public roads 
that are not perimeter roads for the safe access of fire 
fighting vehicles in urban areas.
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•  public roads are two-wheel drive, all weather roads.

•  urban perimeter roads are two-way, that is, at least two traffic  
 lane widths (carriageway 8 metres minimum kerb to kerb),  
 allowing traffic to pass in opposite directions. Non perimeter  
 roads comply with Table 4.1 – Road widths for Category 1  
 Tanker (medium Rigid Vehicle).
•  the perimeter road is linked to the internal road system at an  
 interval of no greater than 500 metres in urban areas.
•  traffic management devices are constructed to facilitate  
 access by emergency services vehicles.
•  public roads have a cross fall not exceeding 3 degrees.
•  all roads are through roads. Dead end roads are not   
 recommended, but if unavoidable, dead ends are not more  
 than 200 metres in length, incorporate a minimum 12  
 metres outer radius turning circle, and are clearly sign posted  
 as a dead end and direct traffic away from the hazard.
•  curves of roads (other than perimeter roads) are a minimum  
 inner radius of six metres and minimal in number, to allow for  
 rapid access and egress.
•  the minimum distance between inner and outer curves is six  
 metres.
•  maximum grades for sealed roads do not exceed 15 degrees  
 and an average grade of not more than 10 degrees or other
 gradient specified by road design standards, whichever is the  
 lesser gradient.
• there is a minimum vertical clearance to a height of four  
 metres above the road at all times.

•  the capacity of road surfaces and bridges is sufficient to carry  
 fully loaded firefighting vehicles (approximately 15 tonnes for  
 areas with reticulated water, 28 tonnes or 9 tonnes per  
 axle for all other areas). Bridges clearly indicate load rating.

• public roads greater than 6.5 metres wide to locate hydrants  
 outside of parking reserves to ensure accessibility to   
 reticulated water for fire suppression.
•  public roads between 6.5 metres and 8 metres wide   
 are No Parking on one side with the services (hydrants)  
 located on this side to ensure accessibility to reticulated
 water for fire suppression.

•  public roads up to 6.5 metres wide provide parking within  
 parking bays and locate services outside of the parking bays  
 to ensure accessibility to reticulated water for fire
 suppression.
•  one way only public access roads are no less than 3.5 metres  
 wide and provide parking within parking bays and locate  
 services outside of the parking bays to ensure accessibility to
 reticulated water for fire suppression.

•  parking bays are a minimum of 2.6 metres wide from kerb  
 edge to road pavement.  No services or hydrants are located  
 within the parking bays.
•  public roads directly interfacing the bush fire hazard vegetation  
 provide roll top kerbing to the hazard side of the road.

Performance Criteria Acceptable solutions

The intent may be achieved 
where: 

• firefighters are provided with 
 safe all weather access to 
 structures (thus allowing   
 more efficient use of firefighting  
 resources)

• public road widths and design   
 that allow safe access for
 firefighters while residents are  
 evacuating an area.

• the capacity of road surfaces  
 and bridges is sufficient to   
 carry fully loaded firefighting   
 vehicles.

• roads that are clearly sign-  
 posted (with easily
 distinguishable names) and   
 buildings/properties that are  
 clearly numbered.

•  there is clear access to   
 reticulated water supply

• parking does not obstruct the  
 minimum paved width


