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Glossary 

This section defines those core terms and concepts which are adopted throughout the body of this 

report. 

Term Definition 

Asset Protection 

Zone (APZ) 

A fuel-reduced area surrounding a built asset or structure which provides a 

buffer zone between a bushfire hazard and an asset. The APZ includes a 

defendable space within which firefighting operations can be carried out. 

The size of the required APZ varies with slope, vegetation and weather 

conditions at site as expressed by the Forest Fire Danger Index (FFDI). 

Battery Energy A large-scale rechargeable battery system made up of one or more 

Storage System individual units linked into the electricity system to perform a range of 

(BESS) functions. 

Bushfire A general term used to describe fire in vegetation, includes grass fire. 

Bushfire attack The various ways in which a bushfire can impact upon people and property 

mechanisms and cause loss or damage. These mechanisms include flame contact, 

radiant heat exposure, ember attack, fire wind and smoke. 

Bushfire Attack 

Level (BAL) 

A means of measuring the severity of a building’s potential exposure to 

ember attack, radiant heat, and direct flame contact. The BAL is used as the 

basis for establishing the requirements for construction to improve protection 

of building elements and to articulate bushfire risk. 

Bush Fire Design A structured document required for performance-based solutions on bush 

Brief (BFDB) fire prone land, outlining how a proposed development complies 

with Planning for Bush Fire Protection 2019 (PBP). It defines the specific risks, 
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including vegetation and slope, to justify alternative construction methods, 

ensuring safety, asset protection zones (APZ), and water supply. 

Bushfire prone land 

(BPL) 

An area of land that can support a bushfire or is likely to be subject to 

bushfire attack, as designated on a bushfire prone land map. 

Bushfire Hazard Any vegetation that has the potential to threaten lives, property, or the 

environment. 

Bushfire Threat Potential bushfire exposure of an asset due to the proximity and type of a 

hazard and the slope on which the hazard is situated. 

Forest Fire Danger A numerical rating to express how dangerous a fire is likely to be if started. It 

Index essentially summarises fire weather conditions using temperature, relative 

humidity, wind speed and drought factor. The higher the rating the more 

dangerous the fire weather conditions. This is used to set the design fire used 

in Planning for Bushfire Protection 2019 for various local government areas. 

Managed land Land that has vegetation removed or maintained to a level that limits the 

spread and impact of bushfire. This may include developed land (residential, 

commercial, or industrial), roads, golf course fairways, playgrounds, sports 

fields, vineyards, orchards, cultivated ornamental gardens and commercial 

nurseries. Most common will be gardens and lawns within curtilage of 

buildings. These areas are managed to meet the requirements of an APZ. 

Mitigation The lessening or minimising of the adverse impacts of a bushfire event. The 

adverse impacts of bushfire cannot be prevented fully, but their scale or 

severity can be substantially lessened by various strategies and actions. 

Mitigation measures include engineering techniques, retrofitting and hazard-

resistant construction as well as on ground works to manage fuel and 

separate assets from bushland. 
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Planning for 

Bushfire Protection 

2019 (PBP) 

NSW Rural Fire Service publication effective from 1 March 2020 which is 

applicable to all new development on bushfire prone land in NSW. 

Project The final completed BESS proposed for the site, including permanent access, 

ancillary buildings and plant, and Asset Protection Zones. 

Project area The area being impacted by the BESS construction and operation including 

construction area. 

Resilience The ability of a system, community or society exposed to hazards to resist, 

absorb, accommodate, adapt to, transform and recover from the effects of 

a hazard in a timely and efficient manner, including through the 

preservation and restoration of its essential basic structures and functions 

through risk management. UNDRR 2017 

Risk The degree of risk presented by that interaction will depend on the likelihood 

and consequence of the bushfire occurring. Risk may be defined as the 

chance of something happening, in a specified period of time that will have 

an impact on objectives. It is measured in terms of consequences and 

likelihood. 

Site The Lot/s on which the project is located. 
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1. Introduction 

Blackash Bushfire Consulting has been engaged by AECOM Australia Pty Ltd on behalf of AUSGRID, to 

provide a bushfire assessment report (BAR) to support the construction, operation and maintenance of 

the Rothbury Battery Energy Storage System (BESS) (the Project). The site is located approximately 7km 

south of Branxton and 14km north of Cessnock within the Cessnock City Council local government area, 

in the Hunter region of NSW. The site is located at 1309 Wine Country Drive, Rothbury NSW on part of Lots 

1 and 2 DP 1318566 (approximately 11.8 ha). 

The Project is a utility scale energy development proposed to have a power capacity of up to 135 

megawatts (MW) and a storage capacity of up to 540 megawatt hours (MWh).  

The Project Area (development footprint) is 4.56 ha. The majority of the Project Area including the 

proposed Asset Protection Zone is located on Lot 2, with a small area of the Project on Lot 1. The site is 

located to the west of the existing Rothbury Zone Substation and excludes an area that is flood prone 

(associated with Black Creek) located west of the Project Area). The site is bounded by Old North Road 

to the south; Black Creek to the west; the existing Rothbury Zone Substation on Lot 1 and Wine Country 

Drive to the east; and private agricultural land to the north. The site is in single ownership of Ausgrid, has 

moderate slopes to the west generally and is largely cleared for agriculture, with the exception of trees 

along Black Creek, along Old North Road and screening around the existing substation. 132 kV 

transmission lines cross the site generally east-west within a 45m wide easement. Figures 1-4 put the 

indicative Project Area in context. 

The Project is a state significant development (SSD) pursuant to schedule 1 of the State Environmental 

Planning Policy (Planning Systems) 2021 (Planning Systems SEPP). Approval for the Project is required 

under Part 4, Division 4.7 of the NSW Environmental Planning and Assessment Act 1979 (EP&A Act). The 

Project Area is located on designated Bushfire Prone Land (BPL). As SSD, Section 4.41 (f) of the EP&A Act 

does not require a Bushfire Safety Authority to be obtained from the NSW Rural Fire Service (RFS) however 

requires compliance with the Secretary’s Environmental Assessment Requirements (SEARs). 

This report demonstrates compliance with the RFS document Planning for Bush Fire Protection 2019 (PBP). 

This assessment has been prepared by David Lemcke, Senior Planner & Bushfire Specialist (FPAA BPAD 

Level 3 Certified Practitioner No.68670) and Lew Short, Principal Bushfire & Resilience (FPAA BPAD Level 

3 Certified Practitioner No.34603), both of whom who are recognised by the NSW RFS as qualified in 

bushfire risk assessment and have been accredited by the Fire Protection Association of Australia as 

suitably qualified consultants to undertake alternative solution proposals. David and Lew’s curriculum 

vitae are presented in Appendix 2. 
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Figure 1: Site and current zoning 
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Figure 2: Project Area and relationship to existing Rothbury Zone Substation (AECOM) 
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Figure 3: Looking west from site entry road, existing vegetation screen along Old North Road (left) 

Figure 4: Looking north along access, existing vegetation screen (centre) and existing substation (right) 
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1.1.Purpose of this report 
This bushfire risk assessment report forms part of the environmental impact statement (EIS) for the Project 

and has been prepared in accordance with the Secretary’s Environmental Assessment Requirements 

(SEARs) (application number: SSD-85939708) issued for the Project on 3 July 2025 by the NSW Department 

of Planning, Housing and Infrastructure (DPHI). The SEARs specify the following: 

Bushfire – a bush fire hazard assessment completed by a suitably qualified consultant and 

identify potential hazards and risks associated with bushfires / use of bushfire prone land 

including the risks that a BESS would cause a bush fire and demonstrate compliance with 

Planning for Bush Fire Protection 2019; 

No correspondence was received from the RFS for the SEARs.  This assessment has been undertaken by 

a suitably qualified consultant and addresses the SEARs related to bushfire, the aims and objectives 

outlined in Planning for Bush Fire Protection 2019 (PBP), and the provisions detailed in Section 8.3.5 of 

PBP – Wind and Solar Farms, ensuring that potential bushfire risks associated with the development are 

effectively identified and mitigated. 

1.2.Aims of this assessment 
This report seeks to provide bushfire risk assessment advice relating to the implications of the Project 

including the BESS and connection to the nearby Rothbury Zone Substation. The aim of this report is to: 

• Assess the potential bushfire risks to the development mitigation measures to improve the 

feasibility of the Project; 

• Provide measures that meet the SEARs and PBP requirements through bushfire hazard 

identification and assessment, including a bushfire hazard site and landscape assessment; 

• Provide recommendations for the protection of human life and to minimise impacts on property 

from the threat of bushfire;  

• Reduce the occurrence and consequences of bushfires through risk-based design; and 

• Enable safe and effective emergency response through the provision of; 

o Safe access in and around the Project Footprint including firefighting infrastructure such 

as water supply, 

o Management of vegetation, 

o Implementation and maintenance of building construction standards, 

o Prevention of fire ignition on site and prevention of fire spread between site infrastructure. 

o Operational procedures to address the impact on aerial fighting of bushfires. 
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2. Legislative Framework 

The following sections identify the statutory and regulatory requirements relevant to the assessment of 

bushfire risk for the Project.  

2.1.Environmental Planning and Assessment Act 1979 

The Project has been declared SSD under Part 4, section 4.12(8) of the Environmental Planning and 

Assessment Act, 1979 (EP&A Act). 

The Project is located on ‘bushfire prone land’ for the purposes of Section 10.3 of the EP&A Act, and as 

such requires consideration of the requirements of PBP. The Project provides consideration against the 

requirements of PBP to satisfy the SEARs. 

2.2.Planning for Bush Fire Protection 2019 

As required by their SEARs, SSD applications must demonstrate the proposal complies with the overall 

Aim and Objectives of PBP. 

The aim of PBP (p. 10) is: 

• To provide for the protection of human life and minimise impacts on property from the threat 

of bushfire, while having due regard to development potential, site characteristics and 

protection of the environment. 

The objectives (PBP p. 10) are to: 

• Afford buildings and their occupants protection from exposure to a bushfire; 

• Provide for a defendable space to be located around buildings; 

• Provide appropriate separation between a hazard and buildings which, in combination with 

other measures, prevent the likely fire spread to buildings; 

• Ensure that appropriate operational access and egress for emergency service personnel 

and occupants is available; 

• Provide for ongoing management and maintenance of Bushfire Protection Measures; and 

• Ensure that utility services are adequate to meet the needs of firefighters. 
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Landscaping 

Access 

The current planning and building systems are primarily based around the protection of assets/buildings 

through a combination of bushfire protection measures (BPM) to achieve an acceptable risk mitigation 

outcome, remembering it is rarely possible to reduce risk entirely in the Australian landscape. 

Combinations of BPM are used to achieve acceptable outcomes for different types of development at 

different sites and provide some flexibility to satisfy the aim and objectives of PBP. The various BPMs 

available are shown in Figure 5. Appropriate combinations of these for any particular project depend 

upon geographic location and other site circumstances. 

Figure 5: Bushfire Protection Measures in combination (PBP p. 26) 
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PBP addresses the specific considerations and requirements for wind and solar farms in Section 8.3.5. As 

BESS are often associated with these generation facilities and have some similar characteristics, 

compliance with these requirements is considered a suitable method of demonstrating performance 

compliance with the aim and objectives of PBP, particularly with respect to provision of Asset Protection 

Zones (APZ) (p. 77): 

Wind and solar farms require special consideration and should be provided with adequate 

clearances to combustible vegetation as well as firefighting access and water. The following should 

be provided for wind and solar farms: 

• A minimum 10m APZ for the structures and associated buildings/infrastructure; and 

• The APZ must be maintained to the standard of an Inner Protection Area (IPA) for the life of 

the development. 

Infrastructure, for the purposes of requiring APZ excludes: 

• road access to the site; and 

• power or other services to the site and associated fencing. 

Essential equipment should be designed and housed in such a way as to minimise the impact of 

bushfires on the capabilities of the infrastructure during bushfire emergencies. It should also be 

designed and maintained so that it will not serve as a bushfire risk to surrounding bush. 

A Bush Fire Emergency Management and Operations Plan (BEMOP) should be prepared for the 

development that identifies all relevant risks and mitigation measures associated with the 

construction, operation and decommissioning of the solar farm. This should include: 

• Detailed measures to prevent or mitigate fires igniting; 

• Work that should not be carried out during total fire bans; 

• Availability of fire-suppression equipment, access and water; 

• Storage and maintenance of fuels and other flammable materials; 

• Notification of the local NSW RFS Fire Control Centre for any works that have the potential to 

ignite surrounding vegetation, proposed to be carried out during a bush-fire fire danger 

period to ensure weather conditions are appropriate; and 

• Appropriate bushfire emergency management planning. 

It is important to be aware of operations that may be carried out on days of Total Fire Ban and 

any prohibited activities or exemptions that are notified by the Commissioner of the NSW RFS 

under the Rural Fires Act 1997 (s.99). 
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These matters are discussed in more detail below, however the only numerical standard applicable to 

these analogous developments is the 10 metre APZ requirement. Consideration of the vulnerability of 

the BESS asset to fire, and the potential for a BESS ignition causing a wider fire, has been examined 

through the Project design process. The 10m APZ as prescribed by PBP for wind and solar generation 

assets is a general requirement and does not factor in the vulnerable nature of the infrastructure to 

bushfire attack (embers, radiant heat, flame contact and smoke) or the consequence of disruption or 

interruption to critical infrastructure as a result of bushfire, including, impacts to the asset (damage, loss 

and or disruption). 

As such, the tolerable level of bushfire attack exposure to the critical infrastructure and assets will need 

to be further considered by Ausgrid during the detailed design phase. A larger APZ has been 

recommended for the Project, along with other mitigation strategies to address the heightened 

criticality of the asset, and to allay any community concerns that a BESS fire could spread to surrounding 

vegetation and cause a bushfire. 

The specific mapping of the APZ and rationale underpinning the outcome is provided in Section 4 of 

this report. After consideration of design and site opportunities a higher standard of radiant heat flux 

reduction has been applied to the BESS, being <29kW/m2. The rationale for applying this to the BESS is 

discussed in Appendix 1. The high voltage connection to the Rothbury Zone Substation will be an 

underground cable connection. The methodology used is consistent with PBP and Australian Standard 

AS 3959:2018 Construction of buildings in bushfire-prone areas (AS3959) and is detailed below. 

Section 8.3.9 of PBP (p. 79) recognises the need for specific consideration of hazardous industry , which 

is defined in the PBP to include a range of development types that are particularly susceptible to 

bushfire risk. BESS have typically been included within this overall categorisation, with NSW Fire & Rescue 

requiring a Fire Safety Study (FSS) as a standard SSD consent condition for most renewable energy and 

storage systems being considered as power generating works. Section 8.3.9 – Hazardous Industry: 

Some developments are considered by their very nature to be hazardous, as much for their 

ability to start bush fires as their susceptibility to bush fire impacts. New developments of this 

nature should be avoided on BFPL. However, where hazardous industries are proposed, prior 

consultation with the NSW RFS and preparation of a performance based solution, potentially 

including a BFDB, will be required. 

In preparation of a performance based solution or BFDB, the Fire Safety Study prepared under 

the DPIE Hazardous Industry Planning and Assessment Papers (HIPAPs) should be considered. This 

study provides details of all credible fire hazards and the associated fire prevention and 

mitigation measures for the development. The BFDB must address the appropriate protection 
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measures to be provided commensurate with the bush fire hazards and associated risks. Care 

should also be taken to ensure that such facilities do not impact on existing developments. 

Hazardous industries include but are not limited to: 

• power generating works; 

• sawmills; 

• junk yards; 

• liquid fuel depots; 

• hazardous industries/storage; 

• chemical industries/storage; 

• service stations; 

• ammunition storage/manufacture; and 

• fireworks manufacture/storage. 

2.3.Relevant standards for renewable energy and BESS facilities 

The renewable energy and BESS industry is a rapidly changing development space. In some respects, 

the regulatory environment is running behind the pace of industry development. There is no consistent 

Australian position or suitable standard at this point in time that manages some elements of the 

development of large generation and energy storage facilities. This is common across the western world 

and at this stage there are a number of different approaches to determining what is the most effective 

standard bushfire management treatments. 

It is not appropriate to rely on documentation developed in other jurisdictions to inform the NSW context, 

however information developed by fire agencies from across the country and by key industry 

participants can be used to inform the development of appropriate solutions. This is further discussed in 

Appendix 1 of this report. It is expected that as the industry matures in future years there will be a more 

comprehensive range of standards developed. 

Appendix 5 provides a review of the likelihood of a BESS module fire causing a bushfire ignition. 
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3. Bushfire Landscape Scale Risk Assessment 

A bushfire landscape scale risk assessment considers the likelihood of a bushfire approaching the site, 

its potential severity and intensity and the resultant impact on life and property in the context of the 

broader surrounding landscape. Detail of this assessment is provided in the following sections. 

3.1.Bushfire Prone Land 

The Project Area is identified as being within ‘bushfire prone land’ (BPL). Bushfire Prone Land Maps 

(BPLM) provide a trigger for the consideration of development on sites that are bushfire prone. BPL is 

land that has been identified by council, which can support a bushfire or is subject to bushfire attack. 

The BPLM are prepared by local councils and certified by the Commissioner of the NSW RFS. 

The BPLM show vegetation hazards and provides a suitable buffer distance from that vegetation. They 

are an indication of potential bushfire attack only and are not a risk assessment of land. 

The BPLM identifies most of the site as Category 3 vegetation, which is defined as: 

Vegetation Category 3 is considered to be medium bush fire risk vegetation. It is higher in bush 

fire risk than category 2 (and the excluded areas) but lower than Category 1. It is represented 

as dark orange on a Bush Fire Prone Land map and will be given a 30 metre buffer. This category 

consists of: 

Grasslands, freshwater wetlands, semi-arid woodlands, alpine complex and arid shrublands. 

The existing Rothbury Zone Substation is defined as “managed land”. 

Managed land as defined within PBP (p. 112): 

Managed land is land that has vegetation removed or maintained to limit the spread and 

impact of bush fire. It may include existing developed land (i.e. residential, commercial or 

industrial), roads, golf course fairways, playgrounds or sports fields, vineyards, orchards, 

cultivated ornamental gardens and commercial nurseries. Most common will be gardens and 

lawns within curtilage of buildings. These areas will be managed to meet the requirements of an 

Asset Protection Zone. 
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Economic Risk Current 

- Lowest Risk 

- Low Risk 

D Moderate Risk 

D High Risk 

- Highest Risk 

3.2.Lower Hunter Bush Fire Risk Management Plan 
The site and local area are identified within the Lower Hunter Bush Fire Risk Management Plan 2023 

(BRMP). As shown in Figure 7 the site sits within an area north of Old North Road identified as having 

Lowest to Moderate Risk to Economic Assets, using the BFRMP methodology that looks at likelihood of 

fire and vulnerability of asset class. 

Figure 7: Extract from Lower Hunter BRMP - site shown as within Lowest to Moderate Risk area 

3.3.Fire History 
As shown in Figure 8, there is little mapped history of bushfires in the local area of the site. The date and 

accuracy of records vary across the state, however these typically reach back four decades. Figure 8 

shows no bushfire impact recorded at the site and limited history within the local area with an indicative 

10km radius from the site. Data is taken from NSW National Parks & Wildlife Service (NPWS) and Australian 

and New Zealand National Council for Fire and Emergency Services (AFAC).  

The fire history mapping supports the site being considered as Low Risk. 

The site presents a low bushfire risk to the Project due to the highly modified and fragmented agricultural 

landscape surrounding it. The predominant land use for cropping and grazing in the vicinity of the site 

has significantly reduced fuel continuity, limiting the capacity for a sustained fire run or high-intensity fire 
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behaviour. While this modified environment provides an effective buffer under normal conditions, there 

remains a residual risk during periods of extreme weather, when fast-moving grassfires could traverse 

open paddocks and impact the site. Such events would likely be of short duration and low to moderate 

intensity, allowing for appropriate design and operational mitigation measures to maintain asset 

protection and operational resilience. The project area itself is managed on an ongoing basis by Ausgrid 

for a variety of operational reasons. 
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Figure 8: Fire history (NSW National Parks and Wildlife Service & AFAC data) 
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3.4.Blackash Landscape Scale Assessment Tool 

The bushfire landscape assessment considers the likelihood of a bushfire, its potential severity 

and intensity and the potential impact on life and property in the context of the broader 

surrounding landscape. The likelihood of a bushfire, its severity and intensity, and the potential 

impact on life and property varies depending on where a site is located in the landscape. 

Landscape scale fires are those that can span many kilometres or tens of kilometres, and burn 

for days or weeks at a time. Typically, these fires can be many thousands of hectares in size 

with fire fronts many kilometres in length. 

The scale of hazard vegetation and topography are key in terms of assessing the bushfire 

hazard and can be separated generally into one of two categories: 

• Landscape-scale hazard – where large expanses of vegetation over tens to thousands 

of hectares are located in immediate proximity to, and may traverse, urban periphery 

suburbs/townships 

• localised hazard – which is most commonly presented by fragmented areas of 

vegetation less than 20 hectares in size 

The Blackash Landscape Scale Assessment Tool (LSAT) combines quantitative and qualitative 

techniques, supported by the Planning Permit Applications Bushfire Management Overlay 

Technical Guide (Victorian Department of Environment, Land, Water and Planning, 2017) and 

associated documentation. The LSAT is shown in Table 2 and uses elements of the Bayesian 

decision making model and expert judgment techniques (NSW Land & Environment Court 

Uniform Civil Procedure Rules, Part 31, 2005) backed by site data. Bayesian decision making 

has been used where there is both objective and subjective data to analyse, and decisions 

need to be made on the probability of successful outcomes where there are high levels of 

uncertainty.  Expert judgement has been used in the assessment and determination of the 

overall landscape scale risk. 

Key considerations in our assessment have included: 

• extent and continuity of vegetation 

• topography 

• prevailing winds 

• potential fire run and area that is likely to be impacted by the fire 

• impact on evacuation routes to safer places considering road networks, distances, 

and landscape factors 
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• location and exposure of the development to bushfire 

• ability to seek bushfire shelter on site or at alternative locations 

• extent of neighbourhood-scale damage the bushfire may produce. 

The Project Area is surrounded by grazing and cropping areas, with rural residential areas to 

the east and an extended area of bushland approximately 450m to the northwest of the 

Project, on the other side of Black Creek. The area to the south has extensive tourist and 

recreational activity including wineries and golf course development. The wider area is flat to 

gently undulating and is fragmented by roads and creeks. 

There is no potential for a landscape scale fire to affect the site. The LSAT is heavily weighted 

to life safety and places significant emphasis on the ability for the future workers on site (during 

the construction, operational or decommissioning phases) to be able to shelter in place or 

evacuate safely, whilst emergency services can access the site at the same time. 

When the individual factors are scored, after consideration of the landscape context, the site 

design complying with PBP, the overall Landscape Scale Threat for the site is assessed as Low 

Risk. The summary and weighted scores are presented in Table 1 below. 

The total prevention of bushfires is not possible, and neither is the protection of all assets. What 

is common when considering risk management for relevant scenarios are the overarching 

common goals to prevent bushfire ignitions, design and prepare assets to facilitate effective 

bushfire suppression, and where possible, to incorporate protection of valuable assets and 

business continuity into Project planning. This also relates to the likelihood of a battery unit 

ignition spreading from the site and causing a bushfire to start. 

The bushfire risk for the Project site is considered overall to be Low Risk. 
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Parameter 

1. Surrounding 

Vegetation 

2. Bushfi re 

.~·---..--- Behaviou r 

Landscape Scale Assessment Tool 
Low landscape scale threat 

Bushfi re cannot direct ly approach 

the site as it is su rrounded by 

urban development and non­

mapped veget at ion or managed 

land. 

Moderate landscape scale threat High landscape scale threat 

Bushfi re can only approach from Bushfire can approach from more Bushfire can approach from more 

one aspect and the site is w ith in a than one aspect and site is on the t han one aspect and/or fi res have 

suburban, township or urban area bushland-urban interface w ith the many hours or days t o grow and 

considered managed land. developed area considered as develop before impacting and/or 

Typica lly an island of bushfire managed land. Typica lly contiguous sit e is surrounded by sign if icant 

vegetat ion w ith in a w ider urban bushfire veget at ion with a typica l unmanaged vegetat ion. Typica lly 

development area ; site w ith highly fi re run in any direction of 0.1-2.0 la rge areas of contigous bushland 

fragmented veget ation nearby; or km distance . 

interface sit e impacted on ly by 

linear vegetation co rridors of 100m 

width or less. 

w it h fi re run s of more t han 2 km 

possible. 

Extreme bushfi re behav iou r at th e Extreme bu shf ire behaviou r at the Extreme bushfire behav iou r at the Ext reme bushfi re behaviour is very 

l ikely in th is broader landscape due 

to combinat ion of factors of 

vegetation type, vegetation 

fragmentation, aspect and 

topography. 

site is not possible given the 

broader landscape. 

sit e is un likely in th is broader 

landscape due to combinat ion of 

fa ctors of veget ation type, 

vegetation fragmentat ion, aspect 

and topography. 

site is likely in this broader 

landscape due to combination of 

fa cto rs of vegetation type, 

vegetation fragmentation, aspect 

and topography. 

3. Impact of severe There is little vegetation beyond The type and extent of vegetation The type and extent of vegetation The type and extent of vegetation 

fi re behaviour 150 metres of t he site ( except beyond 150m from the sit e may beyond 150m is li kely to result in beyond lSOm will result in 

(FFDI 80 or 100 as grasslands and low-th reat result in ne ighbourhood-sca le neighbourhood-sca le dest ruction as neighbourhood-sca le dest ruction as 

relevant) coming veget at ion) and w i ll not result in dest ruction as it interacts w ith the it intera cts w ith th e bu shf ire haza rd it int eracts w ith the bushfi re hazard 

onto site from 

wider fi re 

catchment 

4. Vegetation 

Corridors 

5. Separation 

6. Shelter 

7. Evacuation 

8. Isolation and 

emergency 

services 

9. Firefighting 

water suppl ies 

neighbourhood scale dest ruction bushfi re hazard on and close to th e on and close to th e site. on and close to the sit e. 

of th e sit e. site. 

Vegetation with in the site cannot 

enable f i re to ent er and move 

through the site by a continuous 

fi re path from the primary fi re 

source. 

Vegetat ion w ithin the sit e is Vegetat ion w ithin the site may Vegetation corridors on site 

un likely to enable f i re to enter and enable f i re to enter and move provide for passage of f i re t o enter 

move th rough th e sit e by a th rough the sit e by a cont inuous fi re and move th rough t he site from the 

cont inuous fi re path from the 

primary fi re source . 

path from the primary fi re source . primary f i re source. 

Hazard separat ion between 

extreme bush fi re haza rd and 

build ings of greater th an 100m. 

Hazard separation between 

ext reme bushf ire hazard and 

bu i ld ings of 50-l00m. Extreme 

Extreme bushfi re hazard does not bushfire hazard does not include 

include vegetate d corridors of less vegetate d corridors of less than 

than 100m width or grasslands. 100m w idth or grasslands. 

Immediat e access is available to a Access is readily ava i lable to a 

place t hat provides she lte r from place th at provides shelt er from 

bush f ire. This includes ex isting or bushfi re. This wi ll often be the 

proposed bu i ldings on sit e surrounding developed area . 

constructed in accordance w ith 

PBP. 

Haza rd separat ion between 

ext reme bushfire hazard and 

build ings of 20-S0m. Ext reme 

bushfire haza rd does not include 

vegetate d co rridors of less than 

100m w idth or grasslands. 

Access to a place that provides 

shelter from bushfi re is not certa in 

during a w ildfire and ex isting 

bu i ld ings are not bu ilt to PBP 

st andards. 

Hazard separation bet ween 

ext reme bushfire hazard and 

buildings of <20m. Extreme 

bushf ire hazard does not include 

vegetated corridors of less t han 

100m widt h or grasslands. 

Access to a place that provides 

shelter from bushfi re is not 

possible during a w i ldfi re. 

Mult iple evacuation routes are 

ava ilable and unl ikely to be 

impacted by fi re. 

Evacuation to alt ernate location 

that prov ides li fe sa fety refuge is 

<l km and ca n be complet ed by 

foot or vehicle. 

Evacuation to alt ernat e location that Evacuation to alternat e location 

provides li fe safety refuge is l km­

l0km. 

t hat provides li fe saf ety refuge is> 

10km. 

Seamless integration w ith existing Short bushland pinch points that Short bushland pinch points that are La rge areas of bushland or multiple 

sett lement - no impact on 

evacuation or access for 

emergency services. 

may ca rry fi re across roads and l ikely to ca rry fi re across roa ds and 

rest rict access briefly during rest rict access t empora ri ly. Likely 

passage of fire. Unl ikely impact on impact on evacuation or access for 

evacuat ion or access for emergency services. 

pinch point s t hat are likely to ca rry 

fi re across roads in forest areas and 

w ill block evacuation or emergency 

service access routes for extended 

emergency service s. t ime. 

Sit e is w ithin urban area and has Site is on the periphery of urban Sit e is outside urban area and relies Sit e is in an isolated area and relies 

access to reti culated w ate r supply area and has access to ret iculat ed 

OR sit e has dedicat ed fi refighting water supply th at may be more 

water supply in accordance w ith 

PBP requirement s. 

susceptible to interuption. 

Overa ll Threat Rating 

on an on sit e wat er supply not in 

accorda nce w ith PBP. 

Low Risk 

Assessed at Forest Fire Danger Index of 100 as the des ign fire, using Method 1 in acc ord ance with PBP 20 19 

The sco ring system uses a multipli er for each Threat leve l based on a conservative life safety approach. 

on an on site water supply not in 

accordance w it h PBP. 

Total 

The scaled sc ores for each Threat assessment are totall ed and fin al scores are placed within a range to produc e the fin al Risk Rating 

Rating 

High 

Low 

Low 

Low 

Low 

Low 

Moderate 

Moderate 

Low 

130 

Table 1 Landscape Scale Assessment for the Project 
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4. Project Area Bushfire Hazard Assessment 

A range of elements are required to be considered as part of the bushfire hazard assessment 

for a project, and these are outlined within this section. 

4.1.Bushfire Hazard Assessment Methodology 
An assessment of the BPL is necessary to determine the application of Bush Fire Protection 

measures such as APZ locations and future building construction levels. 

PBP provides a methodology to determine the bushfire threat and commensurate size of any 

APZ that may be required to offset possible bushfire attack. These elements include the 

potential hazardous landscape that may affect the site and the effective slope within that 

hazardous vegetation. 

The following assessment is prepared in accordance with PBP. This assessment is based on the 

following resources: 

• Planning for Bush Fire Protection (NSW RFS, 2019); 

• Council Bushfire Prone Land Map; 

• Aerial mapping; 

• Detailed GIS and Site analysis; and 

• Site inspection by David Lemcke 10 October 2025. 

The following methodology is from PBP (p. 80) which has been used to determine the Bushfire 

Attack Level (BAL) at the Site. The process to determine BAL is outlined below: 

To determine BAL: 

• Step 1: Determine vegetation formation in all directions around the building to 

140 metres 

• Step 2: Determine the effective slope of the land from the building for 100 metres 

• Step 3: Determine the relevant Forest Fire Danger Index (FFDI) for the council area 

where development is to be undertaken 

• Step 4: Determine the separation distance by measuring from the edge of the 

unmanaged vegetation to the closest external wall of an asset 

• Step 5: Match the relevant FFDI, appropriate vegetation, distance, and effective slope 

to determine the appropriate BAL using the relevant tables in PBP. 
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The FFDI, vegetation formations (bushfire fuels) and the topography (effective slope) combine 

to create the bushfire threat that may affect bushfire behaviour at the Site, and which 

determine the planning and building response of PBP. A detailed assessment has been 

undertaken to determine the bushfire hazard and likely radiant heat at the Site 

4.2.  Fire Weather 
The design fire weather is dictated by PBP and RFS NSW Local Government Areas FDI (2017) 

and assumes a credible worst-case scenario and an absence of any other mitigating factors 

relating to aspect or prevailing winds. The Cessnock LGA is within the Greater Hunter Weather 

District and has an FFDI of 100. 

4.3.Vegetation Assessment 
PBP requires a classification of the vegetation on and surrounding the property (out to 140 

metres from the boundaries of the property). 

Predominant vegetation is classified by structure or formation using the system adopted by 

Keith (2004) and by the general description using PBP. Vegetation types give rise to radiant 

heat and fire behavior characteristics. There are seven vegetation formations (with sub-

formations) identified in PBP. Where a mix of vegetation types exist, the type providing the 

greater hazard is said to predominate. The vegetation directly impacting the site (Grassland) 

is shown in Figure 9. It is further noted that the screening trees along parts of the perimeter and 

around the Rothbury Zone Substation are Low threat vegetation exclusions as detailed in PBP 

Appendix 1 A1.10 (p. 88). 

4.4.Topography and Slope Influencing Bushfire Behaviour  

PBP requires an assessment of the slope of the land on and surrounding the property (out to 

100 metres from the boundaries of the property or from the proposed development footprint). 

The effective slope influencing fire behaviour approaching the sites has been assessed in 

accordance with the methodology specified within PBP. The effective slope is the slope of the 

ground under the hazard (vegetation). It is not the slope between the vegetation and the 

building (the slope located between the asset and vegetation is the site slope). 

The effective slope for the site is shown in Figure 9. The site and surrounding area is 

characterised by relatively flat country with gentle topography. The moderate slopes in this 

floodplain area results in minimal influence of slope on fire behaviour and spread. 
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Figure 9: Vegetation and slope map 
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Table Al.12.2 
Minimum d istances for APZs - residentia l development, FFDI 100 area~ (S29kW/m=. 1090K) 

EFFECTIVE SLOPE 
-----------------------------------

KEITH VEGETATION FORMATION Up slopc,s >0°-5° >5°-10° >10°-15° >15°-20° 
and flat 

-----------------------------------
Dist an cc, (m) from the assc,t to the predominant vegetation formation 

Ra inforest 11 14 18 23 30 

Forest (wet and dry sclerophyl l) including Coastal 
Swamp Forest, Pine Plantat ions a nd Sub -A lpi ne 24 29 36 45 56 
Woodland 

Grassy and Semi-Arid Wood land ( incl ud ing Mal lee) 12 16 20 25 32 

Fo rested Wet land (exclu d ing Coast a l Swamp Fo rest) 10 12 16 20 26 

Ta ll Heat h 16 18 20 22 25 

Short Hea th 9 10 12 13 15 

Arid -Shrublands (acacia and chenopod) 6 7 8 9 10 

Freshwater Wetlands 5 6 6 7 8 

Grassland 10 12 13 15 17 

4.5.Bushfire Attack Assessment – APZ and Bushfire Attack Levels 
As discussed in detail in Appendix 1, achieving the radiant heat flux standard of BAL-29 or 

<29 kW/m2 is likely to provide a suitable risk management standard for the BESS components. 

The combination of fire weather (FFDI 100), moderate slope and grassland vegetation factors 

are used within the PBP methodology to analyse what APZ is required to provide the 

acceptable BAL-29 standard. As shown in Figure 11 the APZ provided (12m) exceeds the 

minimum 10m APZ required by PBP (p. 77) for “structures and associated 

buildings/infrastructure” for wind and solar farms. 

Figure 10: Extract from PBP showing minimum APZ width for <29kW/m2 

The final Project Area will meet and/or exceed the minimum APZ required to provide a radiant 

heat load of <29kW/m2 at the battery units and associated infrastructure. The ancillary 

infrastructure will be managed land and Class 7, 8 or 10 buildings which do not have specific 

requirements in PBP and will benefit from location within the overall APZ and boundary 

setbacks. The APZ is generally larger than the recommended <29kW/m2, and it is noted that 

the south side of the Project footprint also benefits from the easement for the transmission lines. 

Figure 11 shows the APZ of minimum 12m (and variable) width for the Project Area, and the 

indicative BAL ratings available are shown in Figure 12. Appendix 4 details establishment and 

maintenance requirements for an APZ per PBP. 
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Figure 11: APZ provided to BESS – meets and/or exceeds the minimum to achieve <29kW/m2 

1 

30 



 

  

 

          

Wine Country Dr, Rothbury 
Lot 1 & 2 / / DP1318566 

DATE : 16/02/2026 
Map vers ion: 1_5 

Sca le : 1:1,000 

B AC 

343200 

BUSHFIRE CONSULTING 

Aeria l imagery: Metromap 05/ 04/25 

Proj«.ted Coo rdinate- S)"$lem 

Nam,;· GDA2020 MGA Zone 56 
Projft tion: Tr,;1 11sv1:rse Mtrc.a tor 

BAL Assessment 

BAL40 

BAL 29 

BAL 19 

1, /1/;,:,; "J;, r;,' / ,a,~ I;,;~~~" M¥"" 

WfZorD!~cll Spar,111 Scr'li ces cr:c~prs 

~~/::ix:o:i~:~ :;7_1 :i;:~~<' ~ I i ; ! COCU{<lci es 9 
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The Project Area has been determined using a variety of influences including flood impacts 

and the need to accommodate the existing 132kV transmission line. This transmission line has 

an existing 45m wide easement that may be used to form the southern boundary of the final 

Project Area. The Project is required to mitigate multiple environmental impacts resulting from 

the development and one of these is to minimise acoustic impacts to surrounding properties. 

This will be achieved in part through the erection of an acoustic wall of 8.0m height. Ausgrid 

advises that the acoustic walls will meet the relevant AS/NZS standards for bushfire resistance 

and provide an additional fire separation measure. 

Australian Standard 1530.8.1:2018 Methods for fire tests on building materials, components and 

structures, Part 8.1: Tests on elements of construction for buildings exposed to simulated 

bushfire attack - Radiant heat and small flaming sources and Australian Standard 1530.8.2 

Methods for fire tests on building materials, components and structures, Part 8.2: Tests on 

elements of construction for buildings exposed to simulated bushfire attack - Large flaming 

sources are the relevant standards for building materials and building systems. 

Acoustic walls constructed to the appropriate standard will partially shield the BESS from the 

flame contact and radiant heat impacts of bushfire. This further reduces any chance of a 

battery unit fire spreading to vegetation. The acoustic walls may be located anywhere within 

the APZ (subject to compliance with relevant section of AS 1530.8.1 or AS 1530.8.2 as 

applicable and the BAL map at Figure 12) as long as maintenance of the entire APZ can be 

practically managed ongoing. 

Any APZ on the outside of the acoustic wall will consist of a permanent service trail around the 

site and mown grass. In accordance with Ausgrid management of substations and similar 

equipment there will be a complete absence of vegetation from much of the site, and the 

remainder of the Project Area will be established and maintained to APZ standards as shown 

for a typical site in Figure 14. 

Appendix 5 considers the guidance provided by NFPA 855 Standard for the Installation of 

Stationary Energy Storage Systems 2023 and reproduces material from four recent publicly 

available Fire Safety Studies (FSS). Appendix 5 demonstrates that it is unlikely a BESS module 

fire will ignite a bushfire through radiant heat flux. In the event of a BESS module self-igniting 

due to damage or malfunction, the radiant heat generated by a burning module will produce 

radiant heat levels at 10m setback of typically 1-4kW/m2, which is unlikely to ignite vegetation. 

The provision of an APZ to the BESS infrastructure reduces radiant heat level from a bushfire at 

the assets to <29kW/m2. The generation of radiant heat by a battery unit fire of typically 1-

4kW/m2, combined with a minimum APZ of 12m will not be likely to ignite nearby vegetation. 
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The setbacks to protect the Project from bushfire will therefore provide a secondary benefit of 

preventing bushfire ignition from any potential battery unit fire. 

4.6.Access and Egress 

The nature of the Project involves construction of internal site roads and upgraded connection 

to the public road system. These will be required to be built and maintained to heavy vehicle 

standard for Project operation (e.g. cranes, floats, concrete mixers, heavy vehicles). There are 

no specific standards detailed in PBP for access requirements for a BESS. Instead, the access 

standards in PBP that facilitate fire tanker operation will be sufficient to allow evacuation from 

the site to occur whilst firefighters are attending and firefighting are considered sufficient and 

relevant.  

Access can be conditioned to comply with the aim and objectives of PBP. 

4.7.Water supplies  

The nature of the Project involves road building works, earthworks and concrete mixing, all of 

which require water supplies. The Fire Safety Study (FSS) that will be required by NSW Fire & 

Rescue following development approval, and prior to detailed design stage will include details 

such as firefighting water quantity, locations and access. The site is large and in single 

ownership with adequate room for future firefighting water supplies to be provided. 

Water supplies can be conditioned to comply with the aim and objectives of PBP. 

4.8.  Landscaping 

As discussed above, the site is in single ownership which simplifies ongoing APZ and 

landscaping management. Should there be a requirement for landscaping to manage site 

aesthetics or views, these can be established in accordance with APZ standards and/or at 

sufficient distance from the BESS to maintain the minimum 10m APZ. The Project will be 

managed consistent with existing Ausgrid practices for substations – that is excluding 

combustible material directly adjacent and maintenance of remaining vegetation (Figure 14). 

Landscaping can be conditioned to comply with the aim and objectives of PBP. 
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4.9.Emergency management arrangements  

Effective emergency planning provides for the safety of site personnel, emergency responders 

and the community. 

An emergency management and planning process, informed by the RFS Guide to Developing 

a Bushfire Emergency Management Plan and AS 3745-2010: Planning for emergencies in 

facilities, and the NSW Hazardous Industry Planning Advisory Papers will be undertaken. 

These documents provide the framework for the development of a Bushfire Emergency 

Management & Operations Plan (BEMOP) and a Bushfire Emergency Response Plan (BERP). 

These should be developed in consultation with the local Bush Fire Management Committee 

(BFMC) and include detailed information regarding ongoing maintenance of bushfire 

protection measures, relevant staff training, location and signage indicating firefighting 

infrastructure onsite, and a Pre Incident Plan (PIP) developed with local emergency services. 

A Project BEMOP and BERP must include: 

• Emergency procedures for fires within, and in the vicinity of, the BESS site. 

• Details of any triggers or circumstances for modifying or ceasing BESS operation, such 

as approach of bushfire/grassfire to the facility. 

Emergency management arrangements can be conditioned to comply with the aim and 

objectives of PBP 

Figure 15 shows that there are 7 RFS brigades within approximately 20 minutes response time 

of the Project. North Rothbury RFS brigade and Branxton Fire & Rescue Brigade are located 

within less than 10 minutes drive of the Project. This indicates there are both significant nearby 

first attack firefighting resources in addition to any onsite capability, and the capability for a 

significant weight of attack response to be provided to any fire occurring on or impacting the 

site. 

The nature of BESS infrastructure is that it is typically equipped with early warning and fire 

suppression systems linked to local emergency services. This will be considered further as part 

of the FSS. 

Suitable emergency management arrangements can be developed during final design 

stages and prior to construction. 
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Figure 13: Landscaping management at existing Rothbury Zone Substation demonstrating BESS footprint treatment 
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5. Bushfire risk created by the Project 

Fire risks have been identified and must be effectively managed during the construction, 

operation, and decommissioning of the Project. 

5.1.Assessment of bushfire risk during construction and decommissioning 

The potential sources of ignition of bushfires resulting from the construction of the Project and 

during decommissioning include: 

• Construction equipment including bulldozers, excavators and vegetation removal 

machinery using slashers and mulching machines. These activities can produce sparks 

when steel blades encounter rock, with the potential to ignite surrounding vegetation. 

• Motor vehicle exhaust systems and diesel-powered trucks with pollution control devices 

have the potential to emit burning diesel particles and ignite grassland and woodland 

ground fuels. 

• Hot works such as welding and grinding can produce sparks resulting in an extreme 

level of risk of ignition for cured vegetation. 

• Electrical equipment faults create a high level of risk of ignition of vegetation. 

• Inappropriate storage of chemicals has the potential to cause a chemical fire or 

explosion. Failure to clean up a spill can also lead to fire; and 

• Arson. 

In general, the risk of bushfire impact during construction is dependent on factors such as fuel 

loads, weather and the scale (size) of fires which may occur. There is a very limited threat to 

construction personnel or firefighters from fast moving bushfire events which may impact the 

Project Area. Staff training, provision of firefighting water supplies and the availability of first 

attack firefighting equipment can be conditioned at the later stages of the Project. 
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5.2.Assessment of bushfire risk during operation  

Section 3 of this report demonstrates the site is of Low Risk of impact by bushfire. 

Section 4 of this report considers the provision of bushfire protection measures and 

demonstrates the Project will have bushfire risk which can be mitigated to an acceptable 

level. Similarly, there is little risk of a battery unit fire igniting a bushfire given the physical 

separation of the BESS from native vegetation. 

Using the mitigation strategies recommended in this report, the risk of the BESS operation 

igniting a bushfire is an unlikely possibility due to the moderate slopes and very limited 

vegetation. The FSS will manage fire risk associated with BESS operation, with any fire spread 

to surrounding vegetation being managed via staff training, provision of firefighting water 

supplies and the availability of first attack firefighting equipment. 

There is substantial area onsite to provide for necessary infrastructure such as firefighting water 

supplies and access, and these details can be finalised and conditioned through the FSS and 

BEMOP during later stages of the Project.  
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6. PBP Compliance Summary 

Table 2 provides a compliance summary incorporating relevant and comparable elements of 

PBP, specifically the aim and objectives, Section 8.3.5 Wind and solar farms, and Section 8.3.9 

Hazardous Industry. 

Table 2: Summary of compliance with PBP 

PBP requirements Comment Complies? 

Comply with PBP Aim & 

Objectives (p.10) 

The Project has been developed to incorporate a suite of 

bushfire risk mitigation measures that are incorporated 

into the layout and include consideration for ongoing 

maintenance of all bushfire protection measures and 

incorporation into local bushfire planning. 

Yes 

Section 8.3.5 - Wind 

and solar farms 

(p. 77) 

APZs that meet and exceed the standard are provided; 

suitable access will be available; essential equipment is 

designed and housed to both minimise the impact of a 

bushfire, and to minimise risk to surrounding vegetation; 

and a BEMOP, including sub-plans, will be developed 

during later Project stages. 

Yes 

A minimum 10m APZ 

for the structures and 

associated buildings / 

infrastructure; 

The Project is provided with a minimum 10m APZ around 

the BESS and its associated infrastructure. The Project area 

will be maintained to APZ standards during operation. The 

remainder of the site will be maintained to typical rural 

standards through slashing and grazing. 

Yes 

The APZ must be 

maintained to the 

standard of an Inner 

Protection Area (IPA) 

for the life of the 

development 

The Project will be continually maintained to IPA standard 

as part of normal operations (refer to Appendix 3). This 

can be conditioned and will be part of the BEMOP. 

Yes 
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PBP requirements Comment Complies? 

Essential equipment All infrastructure is designed and sited to reduce the Yes 

designed and housed impact of bushfires, and to prevent bushfire risk. This uses 

to minimise impact of a combination of APZ, hardstand areas around critical 

bushfires, and to not components, internal access roads, initial attack 

serve as a bushfire risk. firefighting capability and water supplies will be provided 

on site. Further detail of the design will be outlined in the 

FSS and BEMOP. 

Detailed BEMOP to be 

produced 

This will be developed as part of next stage following the 

FSS and will be key part of ongoing operations. A BERP will 

be a sub-plan of the BEMOP. 

Yes 

Comply with Total Fire 

Ban Day (TOBAN) 

requirements under RF 

Act s.99 

All construction and operations will be conditioned to 

comply with TOBAN requirements. 

Yes 

Section 8.3.9 – 

Hazardous industry 

(p. 79) 

All construction, operations and decommissioning will be 

conditioned to be consistent with the relevant HIPAPs. 

Yes 

Development should 

be avoided on bushfire 

prone land 

The Project site is of Low Risk of bushfire impact. Yes 

A Fire Safety Study 

should be prepared 

under the DPHI HIPAPs 

An FSS is typically required by NSW Fire and Rescue and 

would be developed following the receipt of 

development consent. This can be conditioned. 

Yes 
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7. Recommendations 

The following recommendations have been made within this report to ensure the proposed 

development is compliant with Planning for Bush Fire Protection 2019: 

Recommendation 1: APZ will be established in accordance with Figure 11 and maintained in 

accordance with PBP Appendix 4. The entire site is to be managed in accordance with 

standard Ausgrid substation procedures. 

Recommendation 2: The acoustic walls (all components, materials and building system) are to 

be certified and installed in accordance with AS 1530.8.1 or AS 1530.8.2 as suitable for the 

Bushfire Attack Level (BAL) for their location in accordance with the BAL Map shown as Figure 

12. 

Recommendation 3: Access onsite to ensure a Medium Rigid firefighting vehicle can provide 

firefighting assistance to all Project components via an unobstructed path within 70m of truck 

access area using a maximum of two hose lengths in accordance with property access 

requirements of PBP. 

Recommendation 3: This BAR should be used to inform a future FSS. The FSS will determine the 

quantum and location/s of bushfire fighting water supply. 

Recommendation 4: Prior to construction certificate stage a BEMOP and BERP (including a Pre 

Incident Plan) are to be developed for the Project in consultation with emergency services. 

These plans should be reviewed at least every five years and after any significant fire event in 

the immediate area. Copies of these plans are to be provided to local emergency services. 
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8. Conclusion 

This Bushfire Risk Assessment has examined the proposed development of the Rothbury BESS, 

located adjacent to the existing Ausgrid Rothbury Zone substation. 

The bushfire risk associated with the proposed Project has been considered and 

recommendations have been provided that will: 

• Satisfies the SEARs (SSD-85939708) 

• Meet and/or exceeds PBP requirements for wind and solar farm infrastructure, 

• Significantly reduce the risk of a bushfire impacting the BESS, 

• Significantly reduce the chance of the BESS igniting a bushfire, 

• Provide comfort to the community that a BESS module fire is very unlikely to cause a 

bushfire, 

• Provide sufficient space, firefighting equipment and water supplies for active 

firefighting, and 

• Provide significant management assistance for a future FSS that is expected to be 

required as a condition of consent. 

Whilst the bushfire risk is assessed as Low Risk, there is a possibility of bushfire occurring at the 

site over the asset life of up to 30 years. The risk to life and Project infrastructure can be 

mitigated relatively simply through good Project planning requirements, including a minimum 

10m wide Asset Protection Zone, and good ongoing emergency management planning. 

Recommendations have been provided to provide passive protection and the future FSS will 

require additional measures to limit the potential for an uncontrolled fire starting at the site and 

spreading outwards. 

The Project complies with Planning for Bush Fire Protection 2019. The location of the BESS is 

considered acceptable and practical provided appropriate bushfire protection measures are 

employed, including suitable and effective APZ setbacks, construction within tolerable radiant 

heat levels, adequate water supply, road and trail access arrangements and emergency 

management planning. 

There is the potential for significant public benefits arising from the proposal and the Project 

overall provides a long-term contribution to the energy transition. The proposed Project can 

be supported with respect for managing the potential for bushfire risk. 
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Appendix 1 - Bushfire Attack Assessment – rationale and approach 
An APZ is a fuel-reduced area surrounding a built asset or structure which provides a buffer 

zone between a bushfire hazard (fuel) and an asset. An APZ is land that has vegetation 

removed or maintained to a level that limits the spread and impact of bushfire. The APZ 

provides separation which reduces the potential for direct flame contact and reduces radiant 

heat. It provides a defendable space within which firefighting operations can be carried out. 

The RFS APZ management requirements are detailed in PBP Appendix 4. 

Infrastructure associated with the Project should be designed in such a way so as to minimise 

the impact of bushfire on the infrastructure and ensure that the infrastructure does not cause 

a bushfire, and that minimises the risk that capabilities of the infrastructure are compromised 

during bushfire emergencies. Bushfire Protection Measures (BPM) should be commensurate 

with the bushfire risk and criticality of the infrastructure. 

A BESS is considered as ‘other development’ in PBP. ‘Other development’ includes industrial, 

commercial and infrastructure development. Whilst PBP does not have specific requirements 

for BESSs, the methodology and standards used by PBP for building construction can be used 

in combination with power industry standards to provide a methodology to demonstrate 

compliance with the aim and objectives, and to consider appropriate levels of protection for 

the BESS. It is noted there are currently no minimum or maximum numerical standards for 

radiant heat flux impacting a BESS applied in any planning or other standards in Australia. 

In the absence of standards and benchmarks that apply to bushfire risk reduction on ‘other 

development’ such as BESS, there is a need to consider a variety of guidelines, standards and 

references that have relevance. Figures 15-19, as described below, include various elements 

that can be applied to BESS developments. The focus is on demonstrating compliance with 

the intent of PBP Section 8.3.5 Wind and Solar Farms: 

Wind and solar farms require special consideration and should be provided with 

adequate clearances to combustible vegetation as well as firefighting access and 

water. 

Figures 15 & 16 are taken from standard references long used in state planning and building 

frameworks in NSW and Victoria and referenced in Australian Standard AS 3959:2018 

Construction of buildings in bushfire-prone areas (AS3959). These have been annotated and 

highlighted to emphasise the standards permissible for residential bushfire construction. This in 

turn relates to well established evidence regarding the impacts of radiant heat flux, which can 

also be applied to critical infrastructure. BAL-29 is the minimum standard for the creation of 

new residential lots in NSW, focusing on managing costs to a tolerable level for residential 
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homebuilders, related to the impact of that level of radiant heat flux on a range of building 

materials and components. 

BAL-29 is a well-understood and practical standard, that has the advantage of having RFS 

“acceptable solution” modelling readily available in PBP. This also allows use of images and 

tables scaffolded by AS3959 and adopted by industry to simplify shared understanding 

between proponents and regulators about what impacts of radiant heat are being managed. 

The BAL-29 standard aligns well to the industry standards that follow in Figures 17-19, with 

respect to components that are analogous to BESS components, and to the substation design 

for the site. 

Figure 15: Bushfire attack mechanisms and relationship to radiant heat flux and building 
standards (CFA 2012; AS3959 2018) 
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Radiant heat 
Observed effect ftuxkW/mz 

1 Maximum for Indefinite sktn exposure 

3 Hazardous conditions, firefighters expected to operate for a short pertod (1 o minutes) I 
4.7 Extreme conditions, firefighters In protective clothing wtll feel pain after 60 seconds of exposure 

6.4 Pain after 8 seconds of skin exposure 

7 Likely to be fatal to unprotected person after exposure for several minutes 

Crtttcal conditions, firefighters not expected to operate in these conditions although they may be 
10 encountered. Considered to be ltfe threatening In less than 60 seconds In protective equipment. 

Fabri.cs Inside a butldlng could ignite spontaneously with long exposure. 

12.5 (BAL-12.5) Volatiles from wood may be Ignited by pilot after prolonged exposure. Standard float glass could 
fall durtng the passage of a bushfire. 

16 Bllstertng of skin after 5 seconds 

19 (BAL-19) Screened float glass could fall during the passage of a bushfire. 

29 (BAL-29) 
Ignition of most timbers without piloted lgnltton (3 minutes of exposure) during the passage 
of a bushfire. Toughened glass could fall 

I 40+ Flame zone- exposure to dlr t flame contact from fire front 

Figure 16: Observed effects of radiant heat flux (RFS, 2006; CFA, 2012) 

Figure 17 is a highlighted extract from the Ausgrid Network Standard NS 187 Passive Fire 

Mitigation Design of Major Substations (amendment 2, 2020). This depicts the standards used 

in the development of major substations for this NSW network provider as it relates to bushfires. 

Each renewable energy generation facility or BESS is linked into the grid via a substation, and 

there are components and industry risk management approaches for substations that can be 

considered as a framework for a suitable standard for BESS until specific standards are 

developed. 

The BAL-29 or <29kW/m2 standard aligns with recognised protection of most key components 

of substations in this document. 
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Amendment No 2 

A typical radiant heat I temperature duration curve applicable to bushfires would be as follows: 

• Peak values are reached after 1 minute; 
• Values remain at peak for up to 4 minutes; and 
• Values recede to ambient li nearly over a further 5 minutes . 

Refer to Table 3 for limiting radiant heat flux levels for determining minimum safe separation 
distances. For bushfires, the NSW RFS PBP is the key reference document in establ ishing the 
maximum bushfire intensity at a given location. A flame front length equal to the approach 
boundary length is to be assumed and a flame height based on the PBP shall be used in 
calculations. 

Table 3 - Radiant Heat Exposure Limits for Bushfires 

Maximum allowable 

Item radiant heat nux 
(kW/m2) 

comment 

Cable 12.5 PVC Cables begin to distort and may ignite. 

20 Ign ition of XLPE cables between 85 and 550 seconds. 

Steel support 35 To 60% of yield strength after a maximum duration of 5 
structure minutes. Applies where elastic deflections due to elevated 

temperatures are not critical. 

Porcelain >30 Damage may occur requiring replacement or in extreme 
bushing/Insulators case resulting in catastrophic failure. See Note 2. 

Polymeric >30 Damage may occur requiring replacement or in extreme 
bushing/insulators case resulting in catastrophic failure. See Note 2. 

Aluminium busba r 20 Based on 250°C after a maximum duration of 5 minutes. 
Comparable to withstand temperature under fault 
conditions. 

Copper busbar 25 Busbars may undergo significant distortion and impose 
significant stresses on rigid insulators. 

Transformer tank >35 Refer to above regarding bushings and cables. 
(see Note 1) 

Combustibles 12.5 Piloted ignition may occur on timber. 

Note 1. Transformers always have some more vu ln erable components such as bushings and 
cables etc. Refer to Clause 7.2 . 

Note 2. Detailed information on radiant heat exposure limits is not available. However in-service 
applications exposed to bushfire indicate a high rad iant heat limit and a low risk of 
damage or fa ilu re . 

The rad iant heat limits provided in Table 3 are applicable to identified cri tical substation structures 
and HV components. Crit ical elements are those deemed to be essential for retu rn to service 
fo llow ing a bushfire event. 

The location of critica l substation elements , thei r sensitiv ity to radiant heat and their ease of 
replacement w ill all impact upon the potential Asset Protection Zone (APZ) requ ired at a given 
substation . 

APZ w idths may potentia lly reduce where critica l exposed elements nearest the boundary are able 
to be locally protected and/or rapidly replaced following a bushfire event. 

Substation design should aim for a high level of bushfire protection for crit ical assets and a rapid 
return to service fo llowing a bushfire event. 

Figure 17: Extract from Ausgrid Network Standard 187 Passive Fire Mitigation Design of Major 
Substations 
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Impact of radiant heat flux Heat flux (kW/m2) 

Sufficient to cause damage to process equipment 37.5 

Equ ipment fa ilure 35 

Damage to unprotected metal 30 

Spontaneous ignition of wood 25 

Cab le insu lation degrades 20 

Pi lot ign it ion of wood 12.5 

Plastic melts 12.5 

Pain thresho ld reached after 8 s 9.5 

Second-degree burns after 20 s 

Possible fai lure of ceramic bush ings 5 

Skin burns 5 

Reproduced from IEEE Std 979-2012: IEEE Gwde for Substation Fire Protection 

Figure 18 is taken from a similar Institute of Electrical & Electronics Engineers (IEEE) paper (IEEE 

Guide for Substation Protection 2012 p.49) which is in common usage in multiple countries 

including the United States where it was developed. This standard is currently under review; 

however, this is the current guideline. The BAL-29 or <29kW/m2 standard aligns with recognised 

protection of most key components of substations in this document. 

This industry standard specifically addresses major electricity Project infrastructure, and this 

may reasonably be related to a BESS. In particular, the damage to unprotected metal 

occurring at 30kw/m2 is likely analogous to a BESS, and another indication that the BAL-29 

standard is suitable. 

Figure 18: Extract from IEEE Guide for Substation Fire Protection (2012) 

Figure 19 is an extract from Appendix 1 of Hazardous Industry Planning Advisory Paper No. 4 – 

Risk Criteria for Land Use Safety Planning (Department of Planning 2011, p. 21) that also 

considers the consequences of radiant heat flux. This provides another indication that the BAL-

29 standard is suitable when considering the appropriate standard to protect BESS 

components from a bushfire. 
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Table 6: Consequences of Heat Radiation 

Heat Radiation 

(kW/m2) 

1 .2 

2.1 

4.7 

12.6 

23 

35 

Effect 

Received from the sun at noon in summer 

Minimum to cause pain after 1 minute 

Will cause pain in 1 5-20 seconds and injury after 30 seconds' 
exposure (at least second degree burns will occur) 

• Significant chance of fatality for extended exposure. High 
chance of injury 

• Causes the temperature of wood to rise to a point where it 
can be ignited by a naked flame after long exposure 

• Thin steel with insulation on the side away from the fire may 
reach a thermal stress level high enough to cause structural 
failure 

• Likely fatality for extended exposure and chance of fatality for 
instantaneous exposure 

• Spontaneous ignition of wood after long exposure 

• Unprotected steel will reach thermal stress temperatures 
which can cause failure 

• Pressure vessel needs to be relieved or failure would occur 

• Cellulosic material will pilot ignite within one minute's 
exposure 

• Significant chance of fatality for people exposed 
instantaneously 

-SH 
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Figure 19: Appendix 1, Table 6 HIPAP No. 4 (NSW Department of Planning) 

In summary, consideration of relevant analogous industry documents has been undertaken to 

work towards determining a suitable standard for radiant heat protection from a bushfire for 

typical BESS components. Review of these materials suggests that the BAL-29 or <29kW/m2 

standard is likely to provide suitable risk mitigation. Such APZ distances associated with meeting 

the standard will also provide significant risk reduction of a BESS unit fire igniting vegetation 

that ultimately leads to a bushfire. 

49 



 

  

    
   

  

 

 

   

 

 

  

 

 

      

 

           

   

 

  

 

     

 

 

  

B AC -SH 
BUSHFIRE CONSULTING 

Appendix 2 - References 
NSW Rural Fire Service (RFS). 2019. Planning for Bushfire Protection: A Guide for Councils, 

Planners, Fire Authorities, Developers and Home Owners. Australian Government Publishing 

Service, Canberra 

Standards Australia. 2014. The storage and handling of LP Gas, AS/NZS 1596:2014, SAI Global, 

Sydney. 

Standards Australia. 2018. Construction of buildings in bushfire-prone areas, AS 3959-2018. SAI 

Global, Sydney. 

Australian Building Codes Board Building Code of Australia Volumes 1&2 

Keith, David (2004) – Ocean Shores to Desert Dunes – The Native Vegetation of New South 

Wales and the ACT. The Department of Environment and Climate Change 

NSW Rural Fire Service (2015) Guide for Bushfire Prone Land Mapping 

NSW Government (1979) Environmental Planning and Assessment Act 1979. 

50 



 

  

    

 

CONSULTING 

Curriculum Vitae 
David Lemcke 
Senior Planner & Bushfire Specialist 
BlackAsh Bushfire Consulting 
T: 0439 220 464 E: david .lemcke@blackash.com .a u 

Summary 

David is a n experienced bushfire, pla nning and la nd mana gement 
p rofessiona l w ith over 20 years in local government a nd 4 years as a priva te 
sector bushfire c o nsulta nt . He has underta ken a wide ra nge of 
d evelop ment assessments a nd stra tegic p la nning p rojects in both 
regula tory a nd p roponent ro les. He w as Centra l Coast Counc il 's bushfi re 
subject ma tter expert for over 15 years, inc lud ing representa tion in the 
La nd & Environment Court a nd numerous working groups. He has a deep 
understanding of contemporary, pra c tic a l bushfire manag ement from a 
ra nge o f perspectives d ue to decades o f experience as a pub lic la nd 
manager a nd a Rural Fire Service (R FS) volunteer, and now app lies this 
expertise w ith a ra nge o f clie nts across the priva te and publ ic sectors . 

David has served as Counc il's sta ff representa ti ve o n the Wyong a nd 
Centra l Coast Bushfire Ma nag ement Committees since 2007 a nd was 
instrumenta l in d eve loping a nd contribut ing to e merg ency management 
p lanning inc luding p reparat ion o f Bush Fire Risk Management Plans, Fire 
Access & Fire Tra il Pla n, develo ping loca l po licy a nd p re-inc ident p la nning, 
a nd delivering community eng agement. 

From 20 l 0 he w as the progra m mana ger for the Wyong Shire Council a nd 
then Central Coast Counc il (CCC) bushfire p rogra m. These programs won 
severa l awards, sponsored research and were re nowned for innova tio n 
a nd improvement o f loca l govern ment bushfire ma nage ment. The CCC 
program inc luded ma nagement o f over 220 fire tra ils, management of 275 
mecha nica l Asset Pro tection Zones, Hazard Reduction burning , access 
management, environme nta l protec tio n and comm unity engagement 
using both contractors a nd interna l sta ff tea ms. 

David has been a ctive in po licy develo pment a t State level, being the 
Local Government NSW representa tive on numero us RFS policy 
committees inc lud ing the Review of the Bushfire Environmenta l 
Assessment Code a nd d e livering numerous conference presenta tio ns. 

David is a n a c tive senior RFS volunteer, with 23 years in the service, having 
been a fi eld o ffic er for 18 years. 

Areas of Expertise 
• Rezoning a nd strategic bushfire stud ies 
• Residential , commercial a nd ind ustria l d evelopment a ssessment 
• Infra structure vulnerability a nd consequence management 
• Bushfire pla nning, desig n & c o nstruction req uirements in 

accord a nce w ith Na tio na l Sta ndards 
• Bushfire Management Pla ns for large and small scale hold ings 
• Evacua tion p lanning and imp lementa tion 
• Technic a l and stra teg ic advice 
• Innova tive policy deve lopment 

B AC 

Qualifications 

BPAD Level 3 
Accredited Pra ctitioner 
Fire Protec tio n Associa tio n 
o f Austra lia - 68670 

Graduate Diploma of 
Bushfire Protection 
Western Sydney University, 
2025. 

BUSHFIRE CONSULTING 

Advanced Diploma of Public 
Safety (Emergency 
Management) 
Austra lian Emergency 
Management Institute, 20 15 

Diploma of Management 
Management Consulta ncy 
Interna tiona l, 20 12 

Master of Environmental 
Planning 
Macquarie University, 2005 

Graduate Diploma Urban & 
Regional Planning 
University of New England , 
2000 

Certificate 2 Bush 
Regeneration 
Blue Mounta ins TAFE, 2000 

Bachelor of Arts (Geography) 
University of New England , 
1998 

Rural Fire Service 
Vario us founda tiona l, 
technica l, specia list and 
inc ident management 
q uali fications 
2002 - c urrent 

Appendix 3 - Curriculum Vitae 
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Curriculum Vitae 
Lew Short 
Director BlackAsh Bushfire Consulting 
T: 0419 203 853 E: lew .short@blackash.com.a u 

Summary 
Lew is an experienc ed leader in the government and emergency sector. 
He has an intimate knowledge of the workings of government a nd how 
emergency service organisa tions operate. He is not only a technical 
expert but a practitioner w ho has deep industry knowledge. 

Lew has extensive experience providing nationa l leadership in build ing 
community resilience representing AFAC and the FPAA. Lew's technical 
expertise is in bushfire c onsequence management, risk assessment and 
mitigation, specifically the planning a nd design of new developments in 
hig h bushfire risk areas to comply w ith legisla tive a nd planning 
requirements. 

Lew has worked with some o f Austra lia 's lead ing organisa tions inc lud ing 
NSW Rural Fire Service, Country Fire Authority, Emergency Management 
Victoria , Lend Lease, Mirvac, Vic toria n Sta te and Local Governments, 
Sydney Water Corpora tion, Grea t Lakes a nd Warringah Counc ils. 
Lew has a deep operational understanding of how fire works in the 
Austra lian la ndscape. He has multifaceted insight into how governments 
respond to this threat. Lew provides unique stra teg ies to comply w ith 
regulatory requirements and safety outcomes. 

Lew esta blished a nd led the Community Resil ience Group for the New 
South Wales Rura l Fire Service (RFS) . His areas of responsib ility inc luded 
la nd use pla nning, community engagement, education, vulnerable 
communities, bunkers, Neighbourhood Safer Places, business systems and 
projec ts, soc ia l media , integrated risk management a nd environmenta l 
management . He was responsible for the esta blishment, management 
a nd leadership of the development assessment func tion for the RFS at a 
Sta te level w here he was responsib le for the assessment of over 80,000 
development a pp lications in Bush Fire Prone Areas. 

Areas of Expertise 
• Landuse planning & consequence management 
• Legal stra tegy, Land & Environment Court and Expert Witness 
• Bushfire p la nning, design & construction requirements in 

accordance w ith National Standards 
• Insurance threa t, vulnerability and constra ints assessments 
• Bushfire Prone Mapping, hazard mapping and risk assessments 
• Austra lian Stand ard AS3959 Construc tion of Buildings in Bushfire 

Prone Areas 
• Bushfire Management Pla ns 
• Alterna tive & pertormance based solutions 
• Evacuation planning a nd implementation 
• Tec hnical a nd Strategic advice 

BUSHFIRE CONSULTING 

Qualifications / Accreditation 

BPAD Level 3 Accredited 
Practitioner 
Fire Protection Associa tion of 
Austra lia 

Graduate Diploma of Bush 
Fire Design 
University of Western Syd ney, 
2006 

Graduate Certificate of 
Applied Management 
Austra lian Insti tute of Po lice 
Management, 2005 

Graduate Certificate of 
Management Macquarie 
Grad uate School o f 
Management Macquarie 
University, 2001 

Bachelor of Arts, Resource 
and Environmental 
Management 
Macquarie Universi ty, 1994 
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APPENDIX4 
ASSET PROTECTION ZONE REQUIREMENTS 

In combinat ion w ith ot her BPMs, a bush fire hazard can 
be reduced by implementing simp le steps to reduce 
vegeta t ion leve ls. This can be done by designing and 
managing landscap ing to implement an APZ around 
t he property. 

Careful attent ion shou ld be pa id to species selection, 
t heir location relative to their fl am mability, m inim ising 
continu ity of vegetation (horizontal ly and vert ica lly), 
and ongoing maintenance to remove flammable fue ls 
( leaf lit te r, twigs and debris). 

This Appendix set s the standards wh ich need to be 

met w it hin an APZ . 

- NSW RURAL FIRi SiRVICi 

A4.1 Asset Protection Zones 

An APZ is a fuel- reduced area surrounding a bu ilding 
or structure. It is located bet ween the build ing o r 
structu re and t he bush fire hazard . 

For a com p lete gu ide to APZs and land scaping, 
download t he NSW RFS document Standards for 
Asset Protection Zones at the NSW RFS Webs ite 
www.rfs.nsw.qov.au. 

An APZ provides: 

> a buffer zone between a bush fire hazard and an 

asset ; 

> an area of reduced bush fire fuel that allows for 
suppression of fi re; 

> an area f rom wh ich backburning or haza rd 
red uction can be conducted; and 

> an area wh ich allows emergency services access 
and prov ides a re latively safe a rea for f irefigh ters 
and home owners to de fend t heir property 

Bush fi re fuels should be min im ised w ithin an APZ 
This is so that the vegetat ion w it hin t he zone does not 
prov ide a path for the spread o f f ire to t he bui lding, 

eit her f rom the g round level o r t hrough the t ree 
canopy_ 

An A PZ, if designed correctly and maintained 
regu larly, w il l reduce the risk of: 

> d irect f lame contact on the bu ild ing; 

> damage to t he bu ild ing asset f rom intense radiant 
hea t; and 

> ember attack. 

The met hodology for ca lcu lating the required A PZ 
d ista nce is contained w ithin Append ix 1. The w id t h of 
the APZ requ ired w ill depend upon t he develo pment 

t ype and bush f ire th reat. A PZs fo r new development 
are set out w it hin Chapters 5, 6 and 7 o f this 
document . 

In forest vegetation, the A PZ can be made up o f an 
Inner Protection Area ( IPA) and an Outer Protection 
A rea (O PA) 

-SH 
BUSHFIRE CONSULTING 

Appendix 4 - Asset Protection Zone Requirements 
Source PBP 2019. P. 106-108 
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Inner Protection Areas (IPAs) 

The I PA is the area c losest to the bu ild ing and 
creates a fue l-managed area w hich can m inim ise 
t he impact o f d irect flame contact and rad ian t 
heat on the development and act as a defendab le 
space. Vegeta t ion w it h in t he IPA shou ld be kept to a 
m in imum leveL Litter fue ls w it hin t he IPA shou ld be 
kept be low 1cm in he ight and be d iscont inuous. 

In practica l terms t he IPA is typ ica lly t he cur t ilage 
around the bu ild ing, consist ing of a mown lawn and 
we ll mainta ined gardens. 

When estab lishing and maintaining an IPA t he 
fo llowing requ irements apply : 

Trees 

> t ree canopy cover should be less than 15% at 
maturit y; 

> t rees at maturit y shou ld not touch o r overhang 
the bui ld ing; 

) lower limbs shou ld be removed up to a height o f 
2m above the ground; 

> t ree canopies shou ld be separated by 2 to Sm; 
and 

> preference shou ld be g iven to smooth barked 
and evergreen trees. 

Sh rubs 

> c reate large d iscontinuit ies or gaps in the 
vegetat ion to slow down o r b reak t he progress o f 
fi re towards build ings shou ld be provided; 

) shrubs shou ld not be located under trees; 

> shrubs shou ld not form more t han 10 % ground 
cover; and 

) c lumps o f sh rubs shou ld be sepa rated from 
exposed windows and doo rs by a d istance o f at 
least tw ice t he he ight o f t he vegetat io n. 

Grass 

> g rass shou ld be kept mown (as a guide g rass 
shou ld be kept to no more than 100mm in 
he ight); and 

> leaves and vegetat ion debris shou ld be removed . 

B AC ,SH 
BUSHFIRE CONSULTING 

A4.1.2 Outer Protection Areas (OPAs) 
An OPA is located between the IPA and the 
unmanaged veget ation. It is an area where there 
is maintenance of t he understorey and some 
sepa ration in t he canopy_ The reduct ion o f fue l 
in t his area aims to decrease t he intensit y o f an 
approach ing fire and restr icts t he potent ia l for fire 
spread from c rowns; reduci ng the leve l of d irec t 
flame. rad iant heat and ember attack on t he IPA. 

Because of the na ture of an OPA. t hey are on ly 
appli cab le in forest vegetation . 

W hen estab lish ing and maintain ing an OPA the 
fo llowing requ irements apply : 

Trees 

) tree canopy cover should be less t han 30%; and 

> canopies shou ld be separated by 2 to Sm. 

Shrubs 

> shrubs shou ld not form a con t inuous canopy; and 

) sh rubs shou ld fo rm no more than 20% of 
ground cover. 

Grass 

> grass shou ld be kept mown to a he ight of less 
than 100mm; and 

) leaf and o t her deb ris shou ld be removed . 

An APZ shou ld be ma inta ined in perpetu ity to 
ensure ongoing protection f rom the impact o f bush 
f ires. Main tenance of the IPA and OPA as described 
above shou ld be unde rtaken regularly, pa rt icularl y in 
advance of the bush fire season. 

PLANN ING FOR BUSH FIRE PROTECTION - 2019 -
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FlgureA4.1 
Typlical Inner and Outer Protection Areas. 

Building envelope Inner Protection Area Outer Protection Area Bushland .. .. 

horizontal considerations 
APZ ~= ==~ 

Building envelope Inner Protection Area Outer Protection Area Bushland 
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vertical considerations 
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Appendix 5 - BESS Fire Safety Study examples 
BESS Fire Safety Study examples – generation of radiant heat by battery module under 

thermal runaway 

This appendix considers the guidance provided by NFPA 855 Standard for the Installation of 

Stationary Energy Storage Systems 2023 and reproduces material from four recent publicly 

available Fire Safety Studies (FSS). The purpose is to demonstrate that it is unlikely a BESS module 

fire will ignite a bushfire through radiant heat flux. 

There are many different models and configurations and this range appears representative 

through material presented. Different batteries tested will have variations however Original 

Equipment Manufacturers (OEMs) use a range of fire engineering methods and have standard 

separation distances between modules, typically 2.44m-3.5m, as suitable to prevent module 

to module fire propagation. 

The provision of an APZ to the BESS infrastructure to reduce radiant heat level from a bushfire 

at the assets to <29kW/m2, will in turn provide a setback to reduce the radiant heat from a 

BESS module fire at nearby vegetation and prevent bushfire ignition. 

Analysis of 4 recent publicly available Fire Safety Studies shows the radiant heat flux out from 

a burning battery module is typically 1-4kW/m2 at a distance of 10m from module. 

In the event of a BESS module self-igniting due to damage or malfunction, the radiant heat 

generated by a burning module will produce radiant heat levels at the 10m setback that are 

very unlikely to ignite vegetation. 
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Appendix G - Flame tilt calculations 
Heat Radiat ion Profi le - 3.5 m Door-to-Door Spacing 

E 
~ 
)( 

80 

60 

~ 40 
'm 
Q) 

:r: 

20 

0 

0 2 

- Calm 
- Typical day 
- Severe 

4 6 8 10 12 
Distance from burning unit (m) 

Figure 9 - Heat radiation profile. 

Table 15 - Input assumptions 

Project 

Unit height H (m) 

Unit width/depth W (m) 

Front separation (m) 

Back/side clearance (m) 

Flame length factor k (-) 

Flame emissivity E (-) 

Flame temperature T (K) 

Item 

Characteristic plume velocity Uc (m/s) 

Observation height (m) 

Wind bins (m/s) 

Acceptance thresholds (kW/m2) 

Notes 

Wind Scenario Tilt 
(m/s) angle8 

(deg) 

0 Calm 0 
8.33 Typical day 70.2 

11.11 Severe 74.9 

Effective 
separation 
S_eff(m) 

3.5 
2.03 
1.99 

Distance (m) Flux Calm 
kW/m2 

10.06722689 1.113162701 

11.03361345 0.933615832 

12 0. 793867066 

Value 

Wellington BESS - Flame Tilt Appendix G 
(Simplified) 

I 
I 

0.0, 8.33, 11.11 

3, 4. 7, 12.5, 20, 23 

Back/side treated as shared-wall ; governing 
case is front (aisle). 

Peak flux at aisle (kW/m") Comment 

7.1 Door-to-door 

19.2 Door-to-door 

19.9 Door-to-door 

Flux Typical day Flux Severe 
kW/m2 kW/m2 

1.550862555 1.566300694 

1.260302969 1.271501479 

1.043923044 1.052293152 

-SH 
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2.6 

2.6 

3.5 

0.15 

1.2 

0.9 

973 

3 

1.5 

Wellington BESS (Fire Risk Consultants ref. v3, 23/20/25) – annotated extracts 
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Separation to prevent fire propagation: AS/NZS 5139:2019 (paragraph 3.2.6.1) specifies that the BESS 

shall be insta lled such that, in the event of a fire originating w ith in the BESS, the spread of the fi re 

shall be kept to a minimum. No detailed gu idance as to the actual separation distance required for an 

outdoor major BESS is provided in AS/NZS 5139. 

W ith the scope of AS/NZS 5139:2019 limited to a maximum energy capacity of 200 kWh and noting 

that a grid-scale NEM connected BESS comes under AS/NZS 5139 scope exclusion 1 pertaining to 

critica l power requirements, it is common practice in Australia to refer to internationa l codes for 

guidance in the development of large scale BESSs. 

One such code is the NFPA 855 :2020 Standard for the Installation of Stationary Energy Storage 

Systems. NFPA 855 has become internationally recogn ised in the area of fire safety for large scale 

energy storage systems, and, wh ile t he requirements do not cover all battery configurations and are 

not binding in Austral ia, reference to the guidance in the NFPA Code is made here to inform the 

present assessment, as fo llows: 

• NFPA 855 (para 4.4 .3.3) Clearance to Exposures sets the separation distance of 10 feet (about 3 

metres) between battery enclosures and other buildings; stored combustible materials; hazardous 

materials; and other exposure hazards not associated with the electrical grid etc. 

• NFPA 855 (para 4.4.3.3.4) allows the clearances to exposures other than buildings to be reduced 

to 3 ft (914 mm) w here large-scale fire test ing of the ESS in accordance w ith UL 9540A22 

demonstrates that a f ire within the ESS enc losure wi ll not generate radiant heat flux sufficient to 

ign ite stored materia ls or otherwise t hreaten the exposure. 

The Fluence Cubes at the Facility are insta lled in rows with a minimum separation distance of 3m 

between the rows. This is sufficient to: 

• Exceed the clearance to exposures req ui rement of NFPA 855 for UL 9540A fire tested installations 

-SH 
BUSHFIRE CONSULTING 

Broken Hill BESS 

(Planager Risk Management Consulting, ref. 02-B612, rev 05B, 6/4/23) p.53 
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~ anager 
RJ>k Manogemtnt Comu/lln9 

Fire characteristics 

Height of flames 

Flame temperature 

Heat rad iation at 1.1 metres 

Heat rad iation at 2.1 metres 

B AC -SH 

Bespoke Burn test 

4 metres 

400-700°C susta ined and 900°C 

short durat ion 

14 kW/m2 

5 kW/m2 

BUSHFIRE CONSULTING 

Va lues as modelled by 

Effects® {low/no w ind 

conditions) 

5 metres 

700°C 900°C 

14 kW/m2 33 kW/m2 

7 kW/m2 17 kW/m2 

Tab le 8: Bespoke Burn test va lues for w ind-stil l conditions versus Effects® modelled values 

The va lues modelled in the Effects® software for the 700°( flame fo llow closely those measured in the 

Bespoke Burn test (Ref 3}, includ ing: 

• Effects® calculates the flame height as 5 metres versus 4 metres in the test. 

• Effects® models the heat rad iat ion at 1.1 metres as 14kW/m2 (same as the Bespoke test} and 

at 2.1 metres as 7kW/m2 (somewhat higher than the Bespoke test results of SkW/m2). 

• For this fire, the Effects® software ca lculates the surface heat emission as 45 kW /m 2, the 

atmospheric transmissivity as 99%. 

The va lues modelled for the 900°( flame are much more severe than those measured during the 

Bespoke Burn test (Ref 3} but included in the FSS for information. 

The heat radiation profi le for the burning Cube as modelled in Effects® during no wind conditions is 

presented in Figure 11 below, for the 700°( and the 900°( flames in the blue and orange curves 

respectively. The data points that were considered as accurate from the Bespoke Burn test are also 

included as the two grey dots, coinciding w ith the Effects® results for the 700°( flame. 
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X 
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ro 
qJ 30 
:c 

20 

10 
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Distance from the burning Cube (metres) 

--700oC fl.ime --900oC fl.ime --Bespoke burn est 

Figure 11: Heat: radiation for the Fluence Gen 6 Cube assuming no shielding of fire in the front and 

roof of the enclosure !View Factor calcu lat:ion method, no wind) 

The heat: rad iation increases in the direction •Of the wind as the wind t:ilts and drags the flame towards 

t:he target. 

The effect of the wind on the heat radiation profile is presented in Figure 12 and in Table 9, during no 

wind cond itions and during 5 m/s and 10 m/s wind speeds. The resu lts are for the 700°( fire, wh ich 

represent the sustained fire conditions (refer t:o Figure 7). The d istance to the 23 kW/m2 heat radiation 

level, which is considered for potential propagation for non-combust:ible material, as per HIPAP 4, is 

calculated to be less than 2 metres in a ll cases. 
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35 

30 

;::;-25 
E -3; 20 

2-:. 
X 
;;J 15 = .w 
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Q) 

10 I 

5 

0 
0 2 4 6 8 10 12 

Distance from the burning Cube {metres) 

--No wind --Wind speed 5 m/s --Wind speed lOm/s 

Figure 12: Effect of wind on heat radiation profiles for the Fluence Gen 6 Cube, 700°( sustained fire 

Heat rad iation Distance, as measured radia l ly from the Cube Potentia l effect (actual effect depends on 

(700°C flame) ~ duration of exposure) 

23 kW/m2 0.7m 1.3 m 1.2 m 
Potential propagation to non-

combustibles; like ly fata li ty 

12.5 kW/m2 1.3 m 2.9 m 3.0 m 
Potentia l propagation to combust ibles; 

significant chance of fata lity 

4 .7 kW/m2 2.8m 5.6m 5.6 m Injury may occur if a person is exposed 

3 kW/m 2 10.8 m 6.8 m 6.8 m Unli ke ly to cause excessive discomfort 

Tab le 9: Heat radiation for the Fluence Gen 6 Cube, View Factor ca lculation method), 700°( flame 

For the 900°( (short duration) flame, the calcu lated d istance to t he 23 kW/m2 heat radiation leve l is 

2 metres (for 5 m/s wind speed) and 4.5 metres (for 10 m/s wind speed). 

61 



 

  

    

 

 

 

 

 

.... ·.----..----· 

70 

60 

50 

,,,.. 
E 40 

I 
C 
0 

~ 
~ 30 
a: 

20 

10 

0 
0 

Radiation v Distance 

10 

Distance from heat source (m) 

B AC 

15 

--e- Door open 

.....,._ Door closed 

Figure 8: The results of the fire modelling, showing heat flux radiation plotted against 
distance. The red line is set at 12.6 kW/m2 

4.2.2 Fire Spread 

20 

In order to mitigate against the risk of fire spread from the BESS to the rest of the 
site and potentially off-site, a 20 m clear zone is to be installed around the BESS, 
with all vegetation cleared and gravel or a similar material placed on the ground. 

The results of the analysis above suggest that in the event of an entire container 
catching fire, the 12.6 kW/m2 radiation contour would extend aQProximately 3 m 
(door closed) to 4 m (door open) and at 20 m, the heat radiation would be below 1 
kW/m2, which is comparable to the effect of direct sunlight, and insufficient to 
cause ignition. 

The fire modelling demonstrates that the 20 m separation zone is sufficient to 
prevent fire spread from the BESS to the remainder of the site and to off-site 
receptors. 

-SH 
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Sapphire Solar Farm and BESS (Arup Australia, ref. 264556-000, 2/3/21) 
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6.2.3. BESS unit fire and propagation potential (PHA modelling) (IHAZID Tag A & BJ 

Off site impact 

The heat radiation and toxic gas (hydrogen fluoride) modelling conducted in the PHA 
study (Ref [4]) was updated to cover the MP2XL battery unit. The calculations for a 

complete BESS unit on fire are show in APPENDIX C. 

The PH~ modelling is useful in terms of estimating the 'stand back' distance for 
emergency response and public. Of note: 

• The distance to a heat flux levell of 23 kW/m 2 (escalation) was 8 metres (module 

long side) and 3 metres (module end side). Based upon the BESS layout, the 

predicted heat radiation impact to the neighbouring sites from a BESS unit on fire is 
not expected. 

• The distance to a heat flux level of 4.7 kW/m2 (injury) was up to 7 metres. Based 

upon the BESS layout, radiation impact would sl ightly extend offsite into Kingspan 
yard. Update to the site Emergency Response Plan is discussed in Section 7. 

• Depending on the weather condition and wind direction, toxic gas could potentially 
extend off-site into the Kingspan yard. However, the toxic gas (injury) is not 

expected to reach the occupied build ing at Kingspan. Update to the site Emergency 

Response Plan is discussed in Section 7. 

Table C .. 2: Heat radiation impact - BESS unit on f1ire 

Distance (m) at receptor height (1.5 m) 
to radi1ation levels 

BESS Dimension Surface 4.7 kW/m2 12.6 kW/m2 23 kW/m2 

(mm) temperature (injury) (fatality) (structural 
(~C) fa ilure) 

Front 

MP2XL 8,800 X 2,785 1000 15 9 6 

Side 

MP2XL 1,650 X 2,785 1000 7 4 3 

-SH 
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Smithfield BESS SSD-59325460 (Sherpa Consulting, ref. 21895-RP-001, 27/8/24) 
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