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DISCLAIMER

This document has been prepared for Intrapac Property Pty Ltd. No liability is accepted by this
company or any employee or sub-consultant of this company with respect to its use by any other
person.

This report is prepared for the benefit of the named Client only. No third party may rely upon any
advice or work completed by Meridian Urban in relation to the services, including this report,
except to the extent expressly agreed in writing by Meridian Urban.

It is acknowledged and agreed that the site may be subject to a degree of bushfire hazard. The
client acknowledges and agrees that Meridian Urban has not created or contributed to the
creation or existence of this hazard and the Client indemnifies Meridian Urban for claims arising
out of or resulting from a bushfire event except to the extent attributable to the negligence of
Meridian Urban.

The Client agrees that the Consultant shall have no liability in respect of any damage or loss
incurred as a result of bushfire.
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1 Introduction

This Bushfire Hazard Assessment and Management Plan (BHAMP) report is commissioned by
Intrapac Property Pty Ltd in support of an application for the reconfiguration of a lof (Rol)
of Precinct 4 of the White Rock Estate, over five (5) stages. The development is in
accordance with an approved Context Plan over land at Cumner Road, White Rock and is
located within the Ripley Valley Development Area (PDA), established under the Economic
Development Act 2012.

The approved Context Plan for White Rock Estate relates to the establishment of a new
urban residential community over land located to the south of the Centenary Highway and
east of Cumner Road.

The nature of this assessment focuses on the RolL application for Precinct 4 pursuant to the
Plan of Development (POD). This report is prepared pursuant to the provisions of the:

e Ripley Valley PDA Development Scheme
e State Planning Policy and where required
e lpswich Planning Scheme.

The plan has also been prepared having regard to other instruments including the AS3959-
2018 — Construction of Buildings in Bushfire Prone Areas which outlines the national building
construction specifications for land situated within bushfire prone areas.

A Strategic Bushfire Hazard Assessment and Management Plan was prepared to support the
Context Plan submission which provides a strategic framework for the development of a fire-
responsive urban environment. The Strategic Bushfire Hazard and Management Plan guides
the detailed urban design and bushfire mitigation planning for Precinct 4 of the context plan
and any other future development applications.

The focus of this assessment report remains two-fold, both with respect to the statutory
planning and building requirements as they plan apply in this case pursuant to all relevant
policies, standards and regulation, and also end-user consideration.

The White Rock Estate is located within the Ripley Valley Priority Development Area (PDA)
which is projected to eventually encompass a population of over 100,000, south-east of the
Centenary Highway. The area is identified as being susceptible to bushfire hazard under the
PDA Development Scheme and the Ipswich City Planning Scheme, which would otherwise
be in place. In addition, the site is identified on the State Planning Policy (SPP) state-wide
bushfire prone area mapping.

This assessment report aims to mitigate the risk to life and property from bushfire threat and
the impact of bushfire attack which includes:

e Direct flame contact

e Ember and firebrand aftack
e Radiant heat

e Fire-driven wind.

Building loss is typically associated with one or more forms of bushfire attack, the most
common being the combined effects of radiant heat and ember attack. Danger to human
life is also associated with these forms of bushfire attfack in additfion to smoke emission.

This assessment does not seek to remove the threat of any bushfire risk, but provide detailed
sitting, layout, building and / or servicing information to assist in guiding combined efforts to
manage the potential threat of this risk. This assessment report is prepared in accordance

Status: Report October 2023
Project No: 22-014 1



‘r’ Meridian Bushfire Hazard Assessment for White Rock Estate - Precinct 4
Urban Intrapac Property Pty Ltd

with best practice industry standards as applicable in Queensland and pursuant to both
State and local government bushfire hazard policies and guidelines.

1.1 Summary of site details

Site Address Cumner Road, WHITE ROCK

RP Description Lot 8 on SP317781

Local Government lpswich City

Planning Instrument Ripley Valley PDA Development Scheme

Tenure Freehold

Current Land Use Rural

Proposed Land Use Urban residential

Fire Authority Ripley Valley Rural Fire Brigade; QFES Ripley

Status: Report October 2023
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2 Site and Locality Context

This RoL application relates to Precinct 4 of the previously approved Context Plan, located
within the suburb of White Rock. The locality of the White Rock development site is shown at
Figure 1 below.

Precinct 4 is located to the immediate east of the previously approved stages of Precinct 1
which front Cumner Road, and to the south of approved Precinct 3.

White Rock Conservation Park lies to the immediate east and south.

The subject land (Precinct 4) measures a total of approximately 25.8 hectares and was used
for rural purposes. Precinct 1 of the White Rock estate is currently being constructed.

Part of the broader landholding (Lot) has been historically cleared and utilised for grazing
purposes whilst the upper reaches of the site fo the east and north remain heavily
vegetated. The nature of vegetation across the eastern portion of Lot 8 is dominated by
Spotted gum, Ironbark and other eucalypt species with small areas dominated by Acacia.

The western extent of the site is located at the foot of the White Rock Conservation Park to
the east, with arise in elevation across the eastern portion of the subject site which includes
Precinct 4.

A drainage corridor naturally fraverses the site to the immediate north of Precinct 4 in a
general east-west orientation. This corridor is not subject to permanent inundation but rather,
conveys stormwater from the upper slopes to the east of the site during larger rainfall events.

Access to White Rock estate is currently obtained from Barrams Road and Bayliss Road, both
of which run parallel with the Centenary Highway to the north, and which currently connects
the subject land with the ‘Providence’ estate further to the west — intended to eventually
share a direct interface with the subject site on the western side of Cumner Road. As
separafe accessroad from the Centenary Highway to the estate has also been constructed.

Approxlmats extent of
devalopment

Figure 1 - Overall White Rock Estate site locality and context, including extent of development (inset) (Source:
Queensland Government and Hatch Roberts Day)
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3 Proposed Development

The proposed development of Precinct 4 of the Context Plan is urban residential in nature
predominately consisting of detached house lots, as well as laneway terraces, fownhomes
and large lots. In fotal, 225 allotments are proposed as part of Precinct 4, along with 1
Balance Lot, 3 Drainage Reserve Lots and 4 Linear Park Lofs.

A linear park and drainage corridor form the northern boundary of Precinct 4. The eastern
portion of the corridor will retain existing bushland before transitioning to a formed drainage
corridor as it fransitions west across the estate where it meets drainage infrastructure
constructed as part of Precinct 1.

The proposed internal road network links with the internal road network approved as part of
Stages 1-8 of the Context Plan. In the interim until Stage 5 is constructed, one (1) connection
will service Precinct 4 from Precinct 1. Two further road connections will occur as part of the
construction of Precinct 5.

3.1 Sitrategic bushfire hazard assessment

An overarching strategic bushfire hazard assessment and management plan was prepared
for the site, as part of the original Context Plan approval process. This strategic document is
infended to guide the urban design and site-based approaches to ensuring bushfire
resilience is maximised, from the earliest stages possible as part of settlement pattern design.

For Precinct 4, its interface with the conservation area to the east is a key factor in how
tolerable bushfire risk exposure is achieved, and minimised to the greatest extent possible
pursuant to the requirements of the State Planning Policy for the natural hazards, risk and
resilience State interest.

The strategic bushfire management plan identifies a series of provisions which have been
infegrated as part of the settlement pattern and urban design approach adopted for
Precinct 4. These include:

o the provision of perimeter roads which effectively separate the development from the
adjacent conservation area to the east;

° a nominal 20 mefre asset protection zone between the development and the
conservation areq, incorporating any perimeter roads and shared pathways to enhance
the level of separation achieved. The view of this approach was that this asset protection
zones would be further refined via detailed radiant heat exposure analysis for distinct
parts of the site which respond to the immediate topography, relatively to proposed
allotments;

o detached allotments along the interface with the conservation area to the east, aiding
the ability for dwellings to:

o separate from one another to reduce the potential for house-to-house ignition if a
bushfire event were to occur;

o achieve as low a bushfire attack level (BAL) as possible, af building stage.

The Precinct 4 Rol plan reflects the requirements outlined by the strategic bushfire
management plan, and is further supplemented by the provisions outlined in this report and
as per the Precinct 4 bushfire management plan discussed later in this report.

Status: Report October 2023
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4 Understanding Bushfire Hazard

Bushfires have long remained a fundamental characteristic of the Australian bush
landscape, and likewise Australians have long reftained a strong affinity with bush
environments. There remains a number of common factors which are associated with
bushfire events and these include the incidence of fire weather, availability of fuel along
with its type, structure and confinuity or fragmentation, and development at urban /
bushland interface.

4.1 Bushfire Attack

Bushfire attack refers to the various methods in which bushfire may impact upon life and
property and principally encompasses:

o Direct flame contact

o Ember and firebrand attack
o Radiant heat flux

o Fire-driven wind

o Smoke

During the progression of a bushfire event, these methods interact either exclusively or in
concert. Itis estimated that approximately 80 to 90 per cent of buildings located within 100m
of the bushland interface are lost to bushfire, hence the relevance of statutory provisions
and recommendations implemented across Australia which respond to various types of
buildings within 100m of adjacent classifiable vegetation.

Fire Front
(-Increosing wind impoc’r\ ' |mpC|C‘|' (- Continued ember h
*Developing ember attack
attack e Maximum wind impact e Continued flame and
eIgnition of spot fires e Maximum ember attack burning of larger/denser
* Maximum radiant heat materials
attack *Decreasing radiant heat
ePossible flame attack
*Smoke Post Fi
: 8 y ost Fire
~— Pre Fire Front — Front

30 Minutes 5-10 minutes (approx.)

Figure 2 - The typical phases of bushfire attack (derived from Ramsay & Rudolph, 2003)
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4.1.1 Direct Flame Contact

Direct flame attack refers to flame contact from the main fire front, where the flame which
engulfs burning vegetation is one and the same as that which assumes contact with the
building. It is estimated that only 10 to 20 per cent of buildings lost to bushfire occur as a
direct result of flame attack.

4.1.2 Ember and Firebrand Attack

The convective forces of bushfire raise burning embers into the atmosphere on prevailing
winds and deposit them to the ground ahead of the fire front. Typically, ember attack occurs
approximately 30 minutes prior to the arrival of the fire front and continues during the impact
of the fire front and for several hours afterwards, thus it is the longest lasting impact of
bushfire attack. Firebrands occurin a very similar manner but relate to larger items of debris
that may still be carried by the wind when alight, such as candle and ribbon barks.

In essence, building loss via ember attack relates largely to the vulnerabilities and
peculiarities of each building, its distance from the classifiable vegetation and whether an
occupant (or the like) is present to actively defend it. It is estimated by the CSIRO that
approximately 80 to 90 per cent of buildings lost by bushfire are lost as a result of ember
attack either in isolatfion or in combination with radiant heat impact.

4.1.3 Radiant Heat Flux

Exposure to radiant heat remains one of the leading causes of fatalities associated with
bushfire events. Measured in kilowatts per m2, radiant heat is the heat energy released from
the fire front which radiates to the surrounding environment, deteriorating rapidly over
distance. In terms of impacts on buildings, radiant heat can pre-heat materials making them
more susceptible to ignifion, or can cause non-piloted ignition of certain materials if the
energy fransmifted reaches a threshold level. Radiant heat can also damage building
materials such as window glazing, allowing openings info a building through which embers
may enter. Radiant heat impact is an especially important factor in building-to-building
ignition.

In terms of radiant heat exposure for humans, it can cause pain to unprotected skin in milder
situations or life threatening and fatal injury in higher exposure thresholds.

Radialin 3t Observed effect

1 Maximurm for indefinite skin exposure

3 Hazardous conditions, firefighters expected to operate for a short period (10 minutes)

47 Extrerne conditions, firefighters in protective clothing will 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

Critical conditions, firefighters not expected to operate in these conditions although they may be
10 encountered. Considered to be life threatening in less than 60 seconds in protective equiprment.
Fabrics inside a building could ignite spontaneously with long exposure.

Volatiles from wood may be ignited by pilot after prolonged exposure. Standard float glass could
fail during the passage of a bushfire.

12.5 (BAL-12.5)

16 Blistering of skin after 5 seconds

19 (BAL-19) Screened float glass could fail during the passage of a bushfire.
Ignition of most timbers without piloted ignition (3 minutes of exposure) during the passage

29 (BAL-29) of a bushfire. Toughened glass could fail.
40+ Flame zone — exposure to direct flame contact from fire front
Figure 3 - The effects of radiant heat (NSWRFS, 2006; Drysdale, 1999, CFA, 2012)
Status: Report October 2023
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4.1.4 Fire Driven Wind

The convective forces of bushfire typically result in strong to gale force fire-driven winds
which in itself, can lead to building damage. The typical effects of fire driven wind include
the conveyance of embers, damage from branches and debris hitfing the building, as well
as direct damage to vulnerable building components such as lifting roofs or roof materials
and the damage / breakage of windows.

4.1.5 Smoke

Smoke emission remains a secondary effect of bushfire and is one which is typically not
addressed by bushfire hazard assessment. Irrespective, it is important to note the potentially
severe impact of smoke emission on the human respiratory system. It can lead to difficulties
in breathing, severe coughing, blurred or otherwise compromised vision, and can prove
fatal. It is also important fo note that foxic smoke can occur during bushfire, particularly
where buildings or materials are ignited. With regard to evacuation, it can reduce visibility
and create difficulties for partficularly vulnerable persons.

4.2 Vegetation Communities

Fuel load and arrangement represents a considerable component in dictating fo a large
degree the behaviour of fire in terms of intensity, rate of spread and flame height, and
typically relates to dead plant material less than émm thick, and live plant material thinner
than 3mm. On this basis, it stands to reason that different vegetation groups yield very
different fire behaviour and intensity by virtue of their characteristics and fuel load output.
The characteristics are not necessarily related to ecological values but remain a function of
the propensity for certain groups of vegetation to ignite and sustain fire due to fuel load and
arrangement, it can guide esfimates on how quickly fire might spread and the likely fire
behaviour and intensity which may occur.

Vegetation type, density and arrangement can further influence fire behaviour and
intensity. Vertical and horizontal continuity is also a significant element. Thus, vegetation
forms a critical element of analysis throughout this report.

4.3 Topography

Topography (effective slope) and to a lesser degree, aspect, are also factors which
influence fire behaviour and intensity. Topography can have a drastic affect, with the rate
of speed doubling for every 10 degrees of upslope and slowing by half for every 10 degrees
of downslope, as a general rule. Aspect can also affect bushfire behaviour where areas
with northerly and / or westerly aspects experience a higher level of solar access than those
areas with a southern or eastern aspect. Notwithstanding, in times of drought and below
average rainfall moisture levels in soil and vegetation in more sheltered areas with southerly
and easterly aspects can also decrease substantially giving rise to significantly higher fuel
abundance where the preceding fire regime has been less frequent or intense. Thus, aspect
can be of less consequence.

4.4 Landscape and Localised Fire Hazard
Two types of risk are relevant in ferms of bushfire hazard including:

o landscape risk — where large expanses of bushland over tens to hundreds of hectares are
located in immediate proximity to, and may fraverse, urban periphery suburbs/townships

o localised risk — which is most commonly presented by fragmented areas of vegetation
larger than 1 hectare in size.

These two types of hazard present different types of fire behaviour, fire intensity and
potential rate of spread characteristics.

Status: Report October 2023
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4.5 Fire Weather

It remains important to understand the influence of fire weather with regard to how it can
affect bushfire risk levels on a daily, weekly or seasonal basis.

In South East Queensland, hot-air fire wind is typically generated by west, north-west and
south-westerlies and cool-air fire wind is generated by south-westerlies which are prevalent
during Southern Queensland’s fire season which extends from August to March, annually. In
some situations however, south-easterlies can also drive bushfire behaviour on occasion.

Notwithstanding the above, it is noted bushfires do not always conform to widely-accepted
characteristics.  Other fire weather conditions must also be contemplated such as
preceding weather conditions (such as low rainfall or drought), air temperature and relative
humidity. If the area has been subject to drought or low rainfall for a period of fime,
vegetation health tends to deteriorate with increased leaf drop, curing and drying. This
confributes to increased ground fuel loads and general ignition susceptibility. Prolonged dry
periods also reduce soil moisture content.

Air tfemperatures of above 30 degrees Celsius are typically conducive to increased fire
weather, as are extended periods of higher than average air temperatures. In conjunction,
low relative humidity (i.e. low air moisture content) is also a contributing factor to increased
fire weather.

In concert, all of the above factors can impact on the ability for fire to propagate, and alter
behaviour and intensity characteristics and as such, fire weather is a significant component
of bushfire hazard. Whilst an assessment of vegetation types, fuel loads, effective slope and
other factors can be readily undertaken, fire weather can fluctuate across days, weeks and
seasons and can have a significant impact on the potential for bushfire threat as well as
influence bushfire behaviour and intensity.

The Forest Fire Danger Index (FFDI) is a commonly used method to readily advise the
community of the likely ability of fire suppression based on fire weather, which is used to
inform the Fire Danger Rating (FDR) System at Figure 4. It isimportant fo maintain awareness
as to the level of local fire danger during the fire season.

It is noted, the FDR system has been revised to the new Australian Fire Danger Rating System
(AFDRS) as seen below and has been implemented across Australia as of 2022.

The Australian Fire Danger Ratings (AFDRS) levels are:

[WMOBERATE "] [Ficn |

Plan and prepare Be ready to act

ESEE TN CATASTROPHIC

Take action now to For your survival, leave
protect life and property  bushfire risk areas

Figure 4 - Fire danger ratings (Source: AFAC, 2022)
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5 Regulatory Bushfire Assessment

The following section sets out the regulatory aspects of bushfire hazard relevant to the
subject site. This process is conducted in accordance with Part 5 of the Bushfire Resilient
Communities technical reference guide supporting the implementation of the State
Planning Policy, prepared by Queensland Fire and Emergency Services (QFES).

Section 5 of the Bushfire Resilient Communities non-statutory guideline articulates the
process for undertaking a bushfire hazard assessment. The process includes the three stages
illustrated below. The reliability assessment is provided at Section 5.1 at this report, and the
hazard assessment and separation and radiant heat discussions are provided at Section 6
of this report.

1. Reliability
assessment

2. Hazard 3. Separation and
assessment radiant Heat

Verify the
reliability of:

Assessment of

spatial factors:

* fire weather
severity/FFDI
(5% AEP fire
weather event)

Calculation of
separation
distance and
radiant heat flux.

e Map of
bushfire-prone
areas

¢ Mapping
inputs.

Vegetation
Hazard Class
(VHO)

slope including
effective fire
slope and site
slope.

Model potential

fireline intensity:

e site-specific
map of
bushfire-prone
areas.

Figure 5 - Overview of the Bushfire Hazard Assessment process as per Bushfire Resilient Communities (Source:
Queensland Fire and Emergency Services, 2019)

5.1 Reliability assessment

5.1.1 Designated Bushfire Prone Area

The Ipswich City Plan and the Ripley Valley PDA Development Scheme both identify the site
as subject to potential bushfire hazard.

Pursuant to Section 11.4.4 of the current Ipswich City Plan, it is noted the bushfire hazard
overlay which forms part of the planning scheme designates bushfire prone areas across
lpswich for the purposes of planning as well as the National Construction Code (NCC).

Further, it is noted the NCC friggers bushfire assessment (via AS3959-2018 — Construction of
Buildings in Bushfire Prone Areas) for building classes 1, 2, 3 and selected 10a structures which
do not include industrial and associated buildings.

The NCC will be applicable for the residential buildings in this RoL application.

Status: Report October 2023
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5.1.2 Ripley Valley PDA Development Scheme

The Ripley Valley PDA Development Scheme was approved by the State Government in
2011 and assists in planning, carrying out, promoting, coordinating and controlling the
development of land in the Ripley Valley PDA. This Development Scheme seeks to facilitate
development design which effectively mitigates bushfire hazard by referring to the
guidelines and assessment criteria for bushfire hazard outlined in the SPP 1/03 Mitigating the
Adverse Impacts of Flood, Bushfire and Landslide which has since been superseded by the
current single State Planning Policy (SPP).

Figure 6 is an excerpt from the Development Scheme outlining development constraints
where areas of bushfire hazard are identified. The majority of the site is idenftified in the
‘Transitional Bushfire Risk Area’, with small pockets of Bushfire Risk Area.

ReoehNRPLANG T i & S
PRMARY. -

LEGEND
Constraints

Fleeding (1 in 100 Fleodline)

Bushfire Risk Areas
Sl Transitional
POWERSTATICN Bushfire Risk Areas

I siope >15%

== Urban Stormwater Flow
Path

| "1 uba Boundary

NOTE: The information on this map may be
subject ta review. Applicants should check
Ipswich City Council's planning scheme
overlays for the most up-to-date information
at http://pdonline.ipswich.qld.gov.au

Figure 6: Ripley Valley PDA Mapped Development Constraints (Source: Queensland Government, 2011)

5.1.3 Ipswich City Plan Bushfire Hazard Overlay

The lpswich City Plan remains the applicable local planning instrument however, as the site
remains within a declared PDA, the provisions of the local government planning scheme are
overridden from a planning perspective.

Notwithstanding, the Bushfire Hazard Overlay mapping under the Ipswich City Planning
Scheme remains relevant pursuant to the provisions of the National Construction Code
(NCC). The Building Act nominates that local government planning scheme hazard overlay
mapping is the relevant trigger for the applicability of AS3959-2018 — Construction of
Buildings in Bushfire Prone Areas. On this basis, the overlay mapping continues to remain
relevant in terms of dwelling construction.

Figure 7 provides an excerpt of the current Bushfire Hazard Overlay map under the lpswich
City Plan. Precinct 4 is classified within the ‘Transitional Bushfire Risk Area’, shown below.

Status: Report October 2023
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. Bushfire Risk Areas

|:| Transitional Bushfire
Risk Areas

= City Boundary

—== Land Allocated to
Scenic Rim Council

Figure 7 - Excerpt from Ipswich City Plan Bushfire Hazard Overlay (Source: Ipswich City Council, 2006)

5.1.4 State-wide Bushfire Prone Areas Map

The State Planning Policy (SPP) is accompanied by the State-wide bushfire prone areas
mapping which was prepared by the CSIRO. The mapping methodology is based upon
potential fire line intensity using the MacArthur Mk 5 Forest Fire Danger Meter and inputs of
total fuel load and effective slope to derive a potential rate of fire spread. A 100m ‘buffer’
area is also applied (see hatched areas at Figure 8) under the SPP (replicating the approach
under AS3959-2018 - Construction of Buildings in Bushfire Prone Areas) being the zone in
which ember attack and radiant heat remain relevant, adjacent to the actual hazard.

The SPP bushfire prone are mapping idenfified pockets of very high and medium potenfial
bushfire intensity on the site, with a majority of the site mapped as high potential bushfire
intensity. Large areas of the site were also mapped as being in the potential impact buffer.
It is noted that there are small areas of the site which were not mapped as being bushfire
prone as seen in Figure 8.

The mapping supports the implementation of the SPP only and does not represent a frigger
for AS3959-2018 — Construction of Buildings in Bushfire Prone Areas.
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Figure 8 - Excerpt of SPP Bushfire Prone Areas Mapping (Source: Queensland Government, 2021)
5.1.5 State Planning Policy Assessment

The State Planning Policy (SPP) 2017 details a range of State-interest requirements for
planning scheme preparation and intferim development assessment provisions, including for
natural hazards, risk and resilience.

As the White Rock PDA Development Scheme does not incorporate specific provisions
relating to bushfire protection, assessment is deferred to the State Planning Policy as the
primary assessment instrument. This is despite the Economic Development Act not formally
identifying the SPP as a relevant instrument.

Policy statements (2), (4), (5) and (6) of the SPP remain relevant to the proposed
development. These include that development:

o avoid natural hazard areas or mitigates the risks of the natural hazard to an acceptable
or tolerable level;

° where it is not possible fo avoid the natural area, development mitigates the risks to
people and property to an acceptable or tolerable level;

° does not unduly burden disaster management response or recovery capacity and
capabilities;

o directly, indirectly or cumulatively avoids an increase in the exposure or severity of the

natural hazard and the potential for damage on the site or to other properties; and

o community infrastructure is located and designed to maintain the required level of
functionality during and immediately after a natural hazard event.

An assessment against the relevant benchmarks contained within the SPP is set out as
follows.
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Table 1 - State Interest Policy and Assessment Benchmarks for Planning for Safety and Resilience to Natural Hazards

SPP Natural Hazard Assessment Benchmark Compliance Statement

Assessment benchmark 1 Not applicable to bushfire prone areas.

Assessment benchmark 2 Not applicable to bushfire prone areas.

The provisions of fthis report seek fto
appropriately mitigate the risk of potential
bushfire afttack via a range  of
methodologies including:

- settlement pattern and urban design

Assessment benchmark 3 - asset protection zones and defensible
space

Development other than that assessed p' . ) .

against (1) above, avoids natural hazard | - building construction provisions

areas, or where itis not possible o avoid the | . |gndscaping, rehabilitation and

natural - hazard  area,  development vegetation management approaches

mitigates the risks to people and property to for fuel management

an acceptable or tolerable level.
- access and egress

- fencing and retaining provisions

- water supply and firefighting
infrastructure

- bushfire awareness.

In this case, it is considered that matters with
regard fo disaster management response
and recovery were reasonably considered
at the time the White Rock PDA was
declared by the Minister and the
Development Scheme was prepared,
taking info consideration the extent of
population growth proposed in this
Development supports and does not hinder | location.

disaster management response or recovery
capacity and capabilities.

Assessment benchmark 4

Irespective of the above, the mitigation
methodologies identified by this report seek
to provide for increased community
resiience and emergency response if
required in addressing matters such as
vegetation management, property
maintenance, access and egress and built
form.

Assessment benchmark 5 A range of mitigation measures are
recommended by this report to reduce the
potential for damage caused by possible
bushfire aftack whilst maintaining a focus
on end-user safety.

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

Assessment benchmark 6 Not applicable.
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SPP Natural Hazard Assessment Benchmark Compliance Statement

Risks to public safety and the environment
from the location of hazardous materials
and the release of these materials as a
result of a natural hazard are avoided.

Assessment benchmark 7

The natural processes and the protective
function of landforms and the vegetation
that can mitigate risks associated with the
natural  hazard are maintained  or
enhanced.

The proposed development of Precinct 4
and wider area is subject fo arange of land
management, vegetfation management,
ecological assessment and landscape
concept plans which combined, seek to
effectively balance the natural features
and processes associated with the subject
land and hazard mitigation approaches.

The measures and methodologies outlined
in this report remain cognisant of this
strategic balance.

5.1.6 Bushfire Resilient Communities Guidelines Policies

The Bushfire Resilient Communities technical reference guide, which is a compendium
document to the Integrating state interests into local planning schemes — guidance for local
governments, is a non-stafutory document infended fo guide the implementation of
bushfire-related land use planning assessments in Queensland.

In addition to providing fechnical guidance, the document is informed by ten policy
positions which guide QFES’ approach to land use planning in bushfire prone areas. Those
which relate to development conftrol (as opposed to the formulation of planning policy and
instruments by local government) include:

o Disaster management capacity and capabilities are maintained to mifigate the risks to
people and property to an acceptable and tolerable level;

o Vulnerable uses are not located in bushfire prone areas unless there is an overwhelming
community need for the development of a new or expanded service, there is no suitable
alternative location and site planning can appropriately mitigate the risk;

o Lot and neighbourhood layout and design mitigates the risks to people and property 1o
an acceptable and tolerable level;

o Revegetation and rehabilitation avoids an increase in the exposure or severity of bushfire
hazard;

o The protective function of vegetation arrangements that can mitigate bushfire risk are
maintained;

o Community infrastructure for essential services are not located in bushfire prone areas

unless there is an overwhelming community need for the development of a new or
expanded service, there is no suitable alternative location and further, the infrastructure
can be demonstrated to function effectively during and immediately after a bushfire
event.

The proposed development does not represent a vulnerable use pursuant of the definitions
provided in Table 7 of the SPP: Natural hazards, risk and resilience bushfire guidance
material.

The proposed development does not interfere with existing natural process insofar as they
may relate to fire, or fire management. Where landscaping internal fo the site is proposed,
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such landscaping is infended to be fire-wise, using specimens which are not easily ignited
and do not contribute to natural fuel loads.

The Precinct is infended fo be serviced by several road access points, providing several
access and egress opfions which lead directly away from the hazard source info an urban
area, in case of emergency. The infernal road layout enables immediate egress directly
away from any source of potential bushfire hazard.

Allotments at the interface with the Conservation Park are generally larger in nature,
increasing the ability for setback from potential hazard sources. This is in alignment with the
intention of the Strategy Bushfire Management Plan for the site, considered as part of the
approval of the Context Plan.

5.1.7 AS3959-2018 - Construction of Buildings in Bushfire Prone Areas

The AS3959-2018 — Construction of Buildings in Bushfire Prone Areas specifies requirements
and measures for residential buildings constructed in bushfire prone areas. Bushfire attack
levels (BALs), which form the foundation upon which AS3959-2018 is applied, distinguish the
level of attack buildings (and occupants) may experience based on a range of factors
which are analysed at Section 6 below.

A BAL is defined as ‘a means of measuring the severity of a buildings potential exposure to
ember atftack, radiant heat and direct flame contact, using increments of radiant heat
expressed in kilowatts per metre squared, and the basis for establishing the requirements for
construction to improve protection of building elements from attack by bushfire’ (Standards
Australia, 2019).

The level of attack buildings may experience is based on a range of factors including
vegetation typologies (fuel load), effective slope and separation distance, each of which
has a significant bearing on the likely behaviour and intensity of a bushfire and how these
factors can combine to impact upon nearby buildings.

The Australian Standard adopts six distinct BAL categories including a ‘low’ category for
areas where bushfire risk is limited, these categories are outlined at Figure 9. The categories
are based upon the level of radiant heat flux which may be experienced during a bushfire
event measured at the building facade and generally relates to how close or far a building
is from classifiable vegetation. These BAL classifications franslate to specific building
construction requirements to enhance the ability of building occupants and the building
itself to withstand bushfire attack.

Bushfire Classified vegetation within e . .
Attack Level | 100 m of the site and heat De::t;'fl:':u“ d"fe‘:,‘e‘l’::ftee'; "D“Sflh::"‘
(BAL) flux exposure thresholds P
BAL—LOW See Clause 2.2.3.2 There is insufficient risk to warrant specific
construction requirements
BAL—12.5 <12.5 kW/m? Ember attack
BAL—19 >12.5 kW/m? Increasing levels of ember attack and
<19 kW/m? burning debris ignited by windborne embers

together with increasing heat flux

BAL—29 >19 kW/m? Increasing levels of ember attack and
<29 kW/m? burning debris ignited by windborne embers
together with increasing heat flux
BAL—40 >29 kW/m? Increasing levels of ember attack and
<40 kW/m? burning debris ignited by windborne embers

together with increasing heat flux with the
increased likelihood of direct contact with
flames

BAL—FZ >40 kW/m? Direct exposure to flames from fire front in
addition to heat flux and ember attack

Figure 9 - Description of bushfire attack levels (BALs) from AS3959-2018 (Source: Standards Australia, 2019)
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6 Hazard Assessment
6.1 Methodology

The following assessment was carried out in accordance with the Bushfire Resilient
Communities technical reference guide published by QFES.

A range of instruments have been utilised to perform a desktop analysis fo complement
available site data. These instruments include:

e local and State bushfire hazard mapping;
e proposal plans and supporfing documentation including:
o White Rock Ecological Assessment dated June 2017;
o the White Rock Conservation Area Management Plan;

o the Bushfire Management Plan for the Conservation Area prepared by
Ecological Australia; and

o the Environmental Protection Zone Interface Treatment Plan.
e vegetation and landscaping plans;
e aerialimagery;
e QFES Catalyst FMS Portal;

e State Planning Policy 2017 and guidance materials including the Bushfire Resilient
Communities technical reference guide; and

e AS3959-2009 — Construction of Buildings in Bushfire Prone Areas.
6.2 Fire Weather

In terms of assessment methodology, it is noted the Forest Fire Danger Index (FFDI) adopted
by AS3959-2009 for Queensland is 40 with a flame temperature of 1,090k. However, research
has determined the fire weather in South East Queensland is higher than that idenfified
under AS3959-2009.

The State Planning Policy mapping methodology developed by CSIRO identifies this area of
South East Queensland as subject fo an FFDI ranging between 50 and 60. The QFES Catalyst
FMS platform indicates an estimated FFDI for this area of South East Queensland af
approximately 56. To this end, an FFDI of 60 is assumed on a conservative basis for the
purposes of this assessment. This remains higher than the FFDI adopted by AS3959 as well as
the potential fire weather severity informing the State-wide bushfire prone area mapping,
noting it is a climate change-adjusted approach based on a 1 in 20 year annual refurn
interval (ARI) or a 5 per cent annual exceedance probability (AEP) at 2050.

In considering the above, it is important to understand the frequency of more extreme fire
weather days in South East Queensland. The number of days per decade on which an FFDI
of 50 (Severe) is exceeded is 11.7 days, and an FDI of 75 (Extreme to Catastrophic) is
exceeded only 0.9 days of each decade (Lucas, 2007). The influence of climate change
may alter these statistics intfo the future however at present, this data accurately indicates
the current risk profile prosed by such fire weather conditions.
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6.3 Vegetation Communities

Vegetation classification is important for a number of reasons, namely it indicates the level of
fire intensity and fire behaviour associated with specific species of vegetation and it also
indicates the fuel loads which may exist in certain locations. The vegetation communities within
100m of the site form the basis of this assessment.

The vegetation communities internal to the Context Plan area (including Precinct 4) include a
variety of acacia and exotic grassland, scattered with red gum, as well as Spotted gum,
Ironbark and other eucalypts.
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Figure 10 - Regional ecosystem mapping (Source: Ecological Australia, 2017)
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The vegetation internal to the Lot 8 landholding but external to the proposed development
area maintains the potential to impact upon Precinct 4 and as such, an interim 100 metre
interim asset protection zone (APZ) around Precinct 4 (within the development area only) and
each of ifs five (5) sub-stages is required. As the balance of the development is constructed
over time, the interim APZs will fall away as it is gradually replaced by urban residential
development. This interim APZ will offer enhanced protection to Precinct 4, as well as earlier
approved stages, until the balance of the land is developed in accordance with the Context
Plan.

The Regional Ecosystems within 100m of Precinct 4 are outlined as follows, including conversion
to Vegetation Hazard Classes (VHCs) as per the Bushfire Resilient Communities technical
reference guide.

Table 2 - Regional ecosystem and vegetation hazard classes

: as . o Potential
(= RE Description VHC VHC Description Fuel Load
12.11.5 Corymbia citriodora
(equivalent | subsp. variegata open 10.1 Spo’r’.red gum 20.8t/ha
of mapped | forest dominated open forests
12.10.2)
Acacia  disparima - £ Shrubland within  moist
Leptospermum fo dry eucalypt on
8.2.6 neglectum * Casuarina 9.3 Y P 12.7t/ha
T coastal lowlands and
equisefifolia low open
ranges
forest

Vegetation within 150m of Precinct 4 comprises a generally moderate density which is
dominated by frees (predominently Eucalypts) and secondly by mid-sized shrubs. The
groundcover layer demonstrates a relatively high level of connectivity and density. The
average canopy height is 10-30m with a mid-dense canopy.

Pursuant to the vegetation structural classes assessment of Part é of the Bushfire Resilient
Communities Guideline, the vegetation within 150m of Precinct 4 is as follows:

Table 3 - Assessment of vegetation structure in accordance with Part 6 of the QFES Bushfire Resilient Communities
Guideline

Vegetation structure class Dominant life form Density

Trees closed — mid-dense Trees Closed to mid-dense

6.3 Drainage corridors and linear parklands

The northern drainage reserve within Precinct 4 links with drainage reserves to the west in
Precinct 1, the freatment of which have been previously conditioned by Council and thus
have been contemplated in accordance with Council's desired standards of service in
terms of maintenance. In specific relation to these corridors, the following observations are
noted:

o the vegetated portion of the corridor generally measures between 40m and 40m in
width;
o the drainage corridor is flanked by linear parkland and detention basins, which will

incorporate trees but an entirely managed understorey in a low fuel condition (i.e. mown
lawn areas). This BHAMP does not require and additional management practicies for
these parklands than otherwise required by their parkland status;
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o The downstream component of the corridor, beyond the pedestrian bridge becomes
engineered, with four (4) proposaed rock chutes measuring in quatum almost 100m in
width. This disrupts the connectivity of vegetation within the corridor but also the
vegetation community, noting that fire wise planting will occur at the rock chute areas.
This also reduces the width of continous vegetation along the corridor; and

o species selection will incorporate fire-wise plantings to the greatest degree possible.

On this basis, the internal drainage corridor is fechnically unlikely to be subject to bushfire
hazard pursuant to the provisions of ‘Estimating the potential bushfire hazard of vegetation
patches and corridors’ prepared by the CSIRO, as an addendum methodology for the
State-wide bushfire prone areas mapping, for narrow corridors, as well as the vegetation
exclusions as per AS3959. Despite this and irrespective of its width, the internal drainage
corridor through to the pedestrian bridge is identified as subject to potential bushfire hazard.

Beyond the pedestrian bridge, the corridor becomes largely engineered and continuity of
fuels is disrupted, such that its ability to carry a running fire is significantly reduced.

In addition to the above, the ‘extent of bushfire hazard’ along the corridor is measured from
the proposed footpath which serves as a distinguishable line of maintenance from Council’s
perspective.

Status: Report October 2023
Project No: 22-014 19



’r’r Meridian Bushfire Hazard Assessment for White Rock Estate - Precinct 4
Urban Intrapac Property Pty Ltd

Figure 12 - Example of spotted gum open forest dominating much of the vegetation community adjacent to Precinct
4 (Source: Ecological Australia)
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6.4 Effective Slope Analysis

Effective slope relates to the topography of vegetation beneath classified vegetation, as
this influences fire speed and rate of spread - namely, that the speed of fire doubles for
every 10 degrees incline. An on-site effective slope assessment has been conducted via
detail survey, Council and DoR contour data.

Land within the subject site undulates with a drainage gully entfering the proposed
development area of the site from the east which represents localised downslopes along
the northern extent of Precinct 4. The 9 degree downslope represents the ‘worst case’ slope
within the eastern extent of the corridor. A 4 degree downslope is relevant fo the western
extent, noting the gully contours involve only slight slopes from the west rather than the east
which is an unlikely transition aspect but applied nonetheless.

The effective slope beneath the eucalypt-dominated forest vegetation to the east of
Precinct 4, within the Conservation Area, is measured for a distance of 150m from proposed
allotments, as required under current planning and building assessment methodologies. The
effective slope relevant to Precinct 4 in this location varies. The slope contour map below
demonstrates the cross-slope which occurs to the immediate east. Rather than adopt a
moderated downslope to account for this cross-slope, the 6 degree downslope which is
present if a fire were to run south from the gully corridor is adopted. This is also applied for
the length of the eastern interface.

Land fo the south of Precinct 4 is generally upslope from the proposed development. Two
small dams are located in this area which are infended to be retained.

——=

)

/

Figure 13 - Effective slopes relevant to Precinct 4
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6.5 Aspect

Aspect can affect bushfire behaviour where slopes with northerly and/or westerly aspects
experience a higherlevel of solar access than those areas with a southern or eastern aspect.
This generally franslates to drier fuels with lower moisture content and increased
dead/drying/curing material. Notwithstanding, in times of drought and below average
rainfall, moisture levels in soil and vegetation in more sheltered areas with southerly and
easterly aspects can also decrease substantially giving rise to significantly higher fuel
abundance where the preceding fire regime has been less frequent or intense. Thus, aspect
is of only partial consequence in thisrespect and thisis reflected by the current SPP mapping
methodology and information made publicly available by QFES.

Insofar as slope aspect relevant to the subject area, the development site maintains a
generally western aspect, at the foothills of the White Rock Conservation Park.

6.6 Fire History

In relation to historical fire activity in the area, various fires have occurred in the general region
in recent times. The QFES Catalyst FMS platform incorporates fire history mapping layers which
indicate fire scar occurrence in the local area between 2010 and 2020. It cannot be derived
at this time which of these events were hazard reductfion burns or caused by
deliberate/accidental bushfire ignitions however, the extent of one of the events idenftified
would indicate it was not associated with hazard reduction.

On the basis of the above, the area maintains a considerable fire history which is highlighted
by a series of recent events. This being the case, fire risk relative to the subject site cannot be
underestimated.

Accordingly, this assessment represents a conservative approach on the balance of hazard
and risk which is derived in consideration of the active fire history of the area.
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7 Bushfire Intensity and Behaviour Assessment

Taking into consideration the fire history of the area as outlined above, the subject site is
exposed fo existing bushfire risk which is sought to be reconciled to a ‘tolerable’ level via
compliance with the provisions of the State Planning Policy, its guidance materials, the PDA
Development Scheme and the Ipswich City Planning Scheme - all with a view to minimising
exposure.

The application of measures applied across White Rock estate adopts a more conservative
approach than that required under statutory and non-statutory instruments currently applying.
This includes:

o adoption of a higher potential fire weather at FFDI 60 compared with:
o AS3959-2018 at FFDI 40

o the State-wide bushfire prone area mapping potential fire weather severity input
at FFDI 56

o vegetation classes which adopt potential maximum fuel loads as prescribed by the
Bushfire Resilient Communities technical reference guide

o moderated (reduced) fuel loads based on any fire management activity within the
Conservation Park is excluded

o effective slope assessment which adopts ‘worst case’ slopes at any point, extrapolating
these for the broader interface areas (it does not discount for the effect of slope for minor
variations).

In satisfaction of the requirements of current planning instruments relating to bushfire hazard,
there are a number of factors which remain relevant to consider. These include:

o the land to the west and north of Precinct 4 will form part of other stages of development
under the approved Context Plan. Until development of these areas occurs, they may
remain vegetated to an extent, provided the area is managed in the interim to include
a 100m APZ around Precinct 4 and its sub-stages.

o a perimeter road network separates the proposed development from the Conservation
Area to the east and south.

Should an ignition occur within the Conservation Park (or land to the south) it could move
foward the subject site from a southerly or easterly direction. Given the extent of landscape
risk and associated fuel loads, fire infensity could be significant in the wider area (as
illustrated by the SPP bushfire prone area mapping) depending upon the prevailing fire
weather conditions of the day.

The localised topography of the area may impact upon intensity, depending upon the rate
of spread of any bushfire, however it is worth noting the White Rock Estate development
area is largely positioned down from the Conservation Park and Conservation Area. The
Conservation Park (and to-be Conservation Area) is and will continue to be managed by
Council from a bushfire mitigation perspective. This management, whilst critical, has not
been factored into this report, and has not reduced the potential maximum fuel loads
identified for the VHCs. This maintains a heightened level of conservatism and reflects the
requirements of the Bushfire Resilient Communities technical reference guide in the
determination of fuel loads.

In higher FFDI contexts, the effect of the topography may be amplified by an increased rate
of spread. Notwithstanding this, the downslope location of the proposed development area
and mitigation measures identified by this report, creates a ‘tolerable’ risk context where
the development of Precinct 4 can occur subject to a series of mitigation measures which
are outlined in detail in the following section.
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8 Bushfire Management and Mitigation

The bushfire risk and hazard context associated with the subject site requires a number of
management provisions.

The below provisions should be read in conjunction with the Precinct 4 Bushfire Management
Plan provided at Appendix A, with Bushfire Afttack Level (BAL) calculations provided at
Appendix B.

An assessment against the Bushfire Risk Areas Overlay of the lpswich City Planning Scheme
is provided at Appendix C.

8.1 Settlement Pattern and Urban Design

Urban design and settlement pattern approaches to bushfire protection provide the strongest
opportunities to achieve bushfire resilient communities. Urban design approaches allow the
highest risk locations to be avoided by development, and enable the full suite of mitigation
measures to be implemented. This starts with separation distance, provided as asset protection
zones (APZs) or defensible space, a resilient road network which also supports separation from
hazard but also seeks to directly facilitate emergency access and egress (evacuation). These
elements are discussed as follows in relation to proposed Precinct 4 of White Rock Estate.

8.1.1 Asset Protection Zones and Defensible Space

An asset protection zone (APZ) is an area which surrounds a subdivision or building which is
intended to be managed in perpetuity in a no or low fuel condition to aid in the protection of
buildings from the effects of flame contact, radiant heat exposure and to assist in the
protection of residents. It also offers defensible space for firefighters to work in relative safety
from radiant heat exposure.

The example assessment benchmarks cited by the Integrating stafe inferests info planning
schemes — guidance for local governments (SPP guidance material) for bushfire identifies a
maximum exposure of new development of 29 kW/m2. This provision effectively articulates the
State’s de-facto policy position in relation to the minimum APZ required for new development,
equivalent to the achievement of BAL-29, but measured at the property or building envelope
boundary.

In the case of Precinct 4, the proposed development reflects an improvement on the State’s
direction, providing an urban design rationale which largely limits radiant heat exposure for all
proposed building envelopes to a maximum of 19 kW/m2 (i.e. BAL-19 for AS3959:2018). Building
envelopes are identified to avoid higher exposure on allotments where multiple radiant heat
contours apply.

The urban design rationale employed for Precinct 4 in this regard is underscored by:

e fthe adopfion of perimeter roads which guarantee in perpetuity, the separation of
allotments from potential bushfire hazard that also separates allotments from the White
Rock Conservation Park;

o the deliberate adoption of larger allotments than elsewhere in the development at the
bushland interface, enabling building envelopes to separate from one another
(reducing risk of house-to-house ignition) and avoid higher radiant heat exposure;

o effectively avoiding the need for construction of fire trails which would transfer to
Council ownership, and a resource and cost burden on Council and rafepayers in
perpetuity.

Much effort has been deployed to instil bushfire resilient measures intfo the urban design and
sefflement pattern layout of Precinct 4, reducing construction requirements and ulfimately,
mitigating the extent of residual risk fransfer to emergency services and property owners and
residents. Whilst risk is not fotally avoided, the combination of urban design, settlement pattern,
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APZ, road network and other measures effectively translate a ‘tolerable’ level of risk insofar as
that arficulated by the SPP and its guidance material for bushfire hazard, even improving upon
the veracity of outcomes sought by these instruments.

In addition to the above and in the interim as consfruction of the Estate continues, the
vegetation internal to the landholding but external to the proposed development area
maintains the potential to impact upon Precinct 4 and as such, an interim 100 metre interim
APZ around Precinct 4 (within the development area only) and its respective sub-precincts is
required. As the balance of the development is constructed over time, the APZ will fall away
as it is gradually replaced by urban residential development. This APZ will offer enhanced
protection to Precinct 4, as well as earlier approved stages, until the balance of the land is
developed in accordance with the Context Plan. Isolated tree specimens can be maintained
within the interim APZ, provided canopies are separated and the understorey is cleared /
absent. Where this is not the case, thinning will be required to separate canopies and remove
any understorey vegetation.

A grassed ground layer is acceptable, ensuring erosion and sediment control is managed.
8.1.2 Road Network and Access and Egress

Access and egress (road) networks are significant in terms of a range of aspects of bushfire
prevention and ability for firefighting. It must cater for emergency access and egress in times
of potential bushfire events.

The road network will foster the ability for people to immediately evacuate any area of
potential threat by retfreating quickly and directly info the urban area, or away from the area
enfirely. The proposed indicative road layout provides these opportunities by providing a
largely uniform grid-pattern layout with multiple broader access options to the north and west.

This is catered largely in the interim by one (1) access and egress point servicing Precinct 4,
which links with previously approved development to the immediate west, which is accessed
via Cumner Road. Once traffic enters Precinct 1, there are multiple route options available.
Over time, Precinct 4 will be serviced by three (3) road connections providing a multiple
immediate access and emergency egress options. This further facilitates the fall-back of
firefighters to areas of relative safety, if needed.

More broadly, access and egress for White Rock Estate is facilitated by a recently constructed
access road linking the Centenary Highway with Cumner Road. It is noted this road traverses
bushland to the north of the development area. Despite its width, it is a possibility it may
become smoke-affected or impacted by the effects of radiant heat in a bushfire in the locall
vicinity. Whilst the probability of this may be low, it remains a possibility nonetheless. At this stage
it is understood both Bayliss Road and Barrams Road to the west will be formalised into the
future to connect with Cumner Road, providing additional access and egress opporfunity over
fime. In the interim, it is likely the case that less formal (dirt) access to these road reserves could
be maintained from Cumner Road in case of emergency, which is currently the case.

The interface zone is represented by that area which immediately adjoins the hazard source.
The provision of perimeter roads remains best practice with regard to appropriate interface
freatment, which is the approach adopted for Precinct 4. The road reserve in this location is
identified between development and adjoining vegetation which not only provides
guaranteed separation in perpetuity whilst also facilitating emergency service access if
required, in a manner which allows appliances fo be fully operational whilst standing on the
pavement and sfill allowing evacuation egress for passing vehicles.

The width of the road reserve operates in concert with larger interface allotments to mitigate
and reduce potential bushfire attack exposure relevant to proposed interface allotments.

The philosophy which will underpin the detailed design of the road network of Precinct 4
focuses on:
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multiple access and egress opportunities from all parts of the Precinct;

road reserve and sealed (kerb to kerb) widths which meet or exceed that specified by
planning provisions in place at the tfime of assessment;

road reserves which are flanked by fire-wise street trees;

minimisation of cul-de-sac outcomes. Where these occur, removal or trafficable
(plastic) bollards are provided that enable emergency access/egress by vehicle if
required;

reducing the opportunity for fraffic bottlenecks to occur.

8.2 Landscaping

From a landscaping perspective, any landscaping intent for this area will incorporate fire
wise species, ensuring that planfings do not inadvertently extend the existing fire hazard.

Based upon the above, the landscaping approaches for the linear parkland areas and
drainage corridor (unless where retained as bushland) are subject to the following rationale:

limiting potential for fuel accumulation on the site;
breaking opportunities for propagation of fire;
implementing fuel / fire breaks;

ensuring inner and outer defendable space zones are implemented and maintained
in perpetuity (i.e. mown lawn). This BHAMP does not require any additional
maintenance that would not be ordinarily required for parkland maintenance; and

landscape design which does not inadvertently increase bushfire attack risk.

The proposed Rol plan includes parkland areas, a drainage corridor, bio-basins, walking
and cycle paths. The landscaping intent within the development area must not
inadvertently allow for fire propagation. To achieve this, landscaping is to be undertaken in
accordance with the following:

existing frees can be retained as isolated specimens;

free planting outside of waterway corridors is to be undertaken asisolated specimens
and not in groups, and not closer than 10m to any houses;

shrub planting is avoided where possible and if required, is not located within the drip
zone of any tree canopy and may only form small groupings where entirely isolated
from free species;

any frees which are retained or planted are maintained in perpetuity fo
avoid/remove limbs within 2m of the ground;

avoid shrubs within 5m of any residenftial property boundary;

any ground cover plantings must not exceed Tm in height, or 500mm where within
the drip zone of any free specimen;

the density of ground cover plantings within any garden bed must not exceed 4
plants per square meftre;

avoid the use of organic garden mulch where possible and instead replace with
alternatives such as stones, gravel, scoria, pebbles, shells or the like with a low level
of flammability; and

fo the greatest extent possible, plantings are selected in accordance with the QFES
low flammability landscaping matrix set out below, as per the Bushfire Resilient
Communities technical reference guide.
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Table 4 - Characteristics of low flammability landscaping species and effect on performance in bushfire situations
(Source: QFES, 2019 and Ramsay and Rudolph, 2003)

Plant attribute

Foliage moisture
content

Foliage voldatile oil
content

Foliage mineral content

Leaf fineness

Density of foliage and
continuity of plant form

Height of lowest foliage

Size of plant (volume
and spread)

Dead foliage on plant

Effect
Leaves with higher moisture content
retard ignition and slow the rate of

combustion

Foliage with higher volatile oil content
ignite more readily and enhance ignition
of surrounding vegetation, even though
volatile oils themselves do not contribute
significantly to fotal radiant heat

Foliage with higher mineral content tend
fo be less flammable (e.g. Amyema spp
mistletoes)

The rafio of areo-to-volume of leaves is
one of the main factors affecting ease of
ignition and intensity of burning. Finer
leaves (greater area to volume ratio) tend
fo ignite and burn more easily than
broader leaves

Species with confinuous, denser foliage
can act as a barrier to wind-borne embers
and radiant heat; however, increased
density can increase  flammability.
Species with open branching and low
foliage density are less effective as a
barrier, though can be less flammable

Shrub and tree species with persistent low
height foliage are more likely to be ignited
by surface fires, allowing the spread of
fires info the canopy above

The effect of plant size varies according to
volume or spread. Species with a greater
spread tend to be more effective as a
barrier fo the diffusion of radiant heat
than narrower ftrees with the same
volume. Species with a greater volume
can result in increased ember attack,
radiafion and flame if ignited. For
example, narrow columnar trees are less
effective as a barrier than wider trees with
the same overall volume

Persistent dead leaves and woody fwigs
increase flammability

Design measure

Select species with high
leaf moisture content (e.g.

rainforest species,
succulents and semi-
succulents)

Select species with lower
volatile oil content

Species selection should
favour species with higher
leaf mineral content

Species selection should
favour broad-leafed
species

Select species on a case-
by-case basis

Species selection should
favour species which can
be maintained or pruned to
reduce persistent, near-
ground foliage

Species selection should
ensure plant size (volume
and spread) does not
increase ignition likelihood

Species selection should
favour species which have
a low volume of persistent
dead leaves and woody
material  or can be
maintained or pruned to
reduce persistent, dead
leaves and woody material
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Bark texture

Potential available

Loose, flaky, stringy, papery or ribbon-like
bark contribute to ladder fuels which:

e can contribute to destructive crown fires

e act as a potential source of flame,
radiant heat and ember attack

The availability of surface fuel is a function
of volume (quantity) and fineness. The
fireline intensity increases in proportion to
available fine fuel quantity. Fine fuel
includes dead fallen material such as

Avoid species with
persistent  loose,  flaky,
stringy, papery or ribbon-
like bark. Species selection
should  favour smooth-
barked and tightly-held
bark species

Species selection should
favour species which do
not contribute significantly
to persistent, fine ground
fuel

surface fuel leaves, bark, twigs and branches up to

é6mm in diameter (forest) and grass
greater than 5cm in height (grasslands).
Coarse fuel ignites less readily but may
burn for longer

These landscaping provisions seek to ensure defendable space is maintained in a low fuel
manner around residential buildings.

Notwithstanding the above and irrespective of the characteristics of such species, certain
weather condifions can impact upon the propensity for ignition and propagation of fire
within any vegetation. It must be noted that no vegetation can be considered ‘fire proof’.

It is noted the easiest and most effective way of managing bushfire threat is to monitor and
reduce ground fuel loads and regrowth. Year-round maintenance is required to ensure
excess or build-up of ground fuels (dead plant material) is removed prior fo and during each
annual fire season.

8.2.1 Landscaping for residential allotments

The landscaping rationale for private residential allotments plays a significant role in
enhancing the ability of dwellings to withstand bushfire attack. Landscape design and plant
selecftion is a critical element.

As identified above, the QFES low flammability landscaping matrix provides a range of
helpful characteristics to look for when selecting species as part of residential landscaping.
For example, it is recommended that residential properties:

e do not provide garden beds immediately adjoining a house or garage, but instead
provide a gravel or concrete path at least 500mm in width;

e select plants which accord with the characteristics outlined in the QFES low
flammability landscaping matrix;

e ensure vegetation layers avoid providing horizontal and / or vertical fuel continuity
by separating out plant types by height and groupings; and

e consider the type of plants located near any windows or doors which may apply
heat to glazing.

8.2.2 Fencing and retaining walls

Fencing materials can have a considerable impact on the propagation of fire. Likewise,
some fencing materials can alleviate exposure to radiant heat which can assist life and
property survival. Timber fencing material is the most common form of fencing in urban
residenfial areas. However, fire resistant and fire retardant materials are considered more
appropriate than timber.
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It is recommended that open style metal (pool), Colorbond or masonry fencing is utilised in
where possible for properties with immediate frontage to bushland to provide an additional
level of protection. Traditional timber paling fences (including side returns) are not without
a level of risk.

In addition, any retaining walls required for allofments within 100m of bushland (i.e.
allotments subject to BAL-12.5 or above) should be constructed of fire resistant or fire
retardant material such as concrete, stone, masonry or the like and ideally, should not
constructed from timber.

8.3 Water Supply and Firefighting Infrastructure

Itis understood the site is to be connected to reticulated water supply. As per any new urban
development the retficulated water network must comply with Council requirements and
NCC standards, which includes specific provisions for firefighting requirements. It is
understood the site will also be serviced with fire hydrants.

Reticulated water (pressure or supply) may not be guaranteed in the event of bushfire. This
can be for a number of reasons including power outages to pump stations, damage to
pump stations via bushfire or large amounts of water being drawn from the mains by fire
services and the wider community. On this basis, the provision of a static water supply for
individual allotments may be a measure to be considered by future residents, but is not
specifically mandated by this report.

Should water tanks be provided on site, they are not to be constructed of any material
which may fail when exposed to excessive heat and must be located on that side of the
building which is furthermost away from adjacent bushland vegetation. Access around the
perimeter of each building should be maintained and any hoses and equipment should
likewise be capable of reaching all external areas of the buildings.

Should water tanks for static supply be considered, water tanks should also include a 50mm
ball valve and male camlock coupling for emergency fire service use (or as otherwise
instructed by QFES). External hose connections both to reficulated water supplies and
directly to the storage tank are recommended.

Plastic gas fittings at the external facade of any building are not acceptable and outlet
valves must face away from dwellings.

8.4 Fire Trails and Firebreaks

The site layout does not warrant the provision for any additional fire trails or firebreaks, which
would otherwise eventually be handed over to Council for ongoing management. Whilst
the perimeter road facing the Conservation Area may operate in part as part of the wide
APZ for the development, the landscaping of this area will be established from the outset in
a low fuel conditfion.

The proposed road network also continues to enable ease of access for Council land
management teams and also emergency services (extending beyond fire fo ambulance
and police) info the Conservation Area and White Rock Conservation Park.
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Figure 14 - Pedestrian and bike network map (Source: Hatch Roberts Day, 2017)
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8.5 Building Construction

The Precinct 4 site layout aligns with the requirements of the Strategic Bushfire Management
Plan, with specific Method 2 assessments conducted for all areas of Precinct 4 within 100
meftres of potential bushfire hazard. This has factored in the variation of inputs based on
changing vegetation class and effective slope values across the site.

Accordingly, the proposed site layout effectively limits BAL construction requirements to a
maximum of BAL-19 on the basis of the proposed building envelope plan. BAL-29 outcomes
can be avoided by building envelopes.

This has been achieved via bushfire-residential urban design approaches including interface
freatments, linear open space comprising low fuel hazard landscaping, larger allotment
sizes at the bushland interface and separation from potential hazard sources via perimeter
roads.

Overall, the bushfire-resilient planning approach adopted for Precinct 4 of the White Rock
Estate seeks to limit the exposure of buildings (and occupants) to higher levels of bushfire
exposure, setting in place a series of mitigation approaches to achieve a tolerable risk
outcome. Whist risk is not entirely avoided, the effective combination of planning and building
approaches reduces the nature of residual risk fransferred to emergency services, insurers and
residents.

Refer to the bushfire management plan at Appendix A for further detail.
8.5.1 Limitations of Building Construction Provisions
The Australian Standard provides that although its provisions are:

‘designed fo improve the performance of buildings when subjected to bushfire
aftack in designated bushfire-prone areas there can be no guarantee that a
building will survive a bushfire event on every occasion. This is substantially due to
the unpredictable nature and behaviour of fire and extfreme weather conditions.’

It is significant to also understand the objective of AS3959-2018, which is to

‘prescribe particular construction details for buildings to reduce the risk of ignition
from a bushfire, appropriate to the:

e potential for ignition caused by burning embers, radiant heat or flame
generated by a bushfire; and

e infensity of the bushfire attack on the building.’

Further and as set out previously in this report, the FFDI provisions pursuant to AS3959-2018
adopted for Queensland is 40 and as such the design parameters in this context are
designed to a maximum of Very High (FDI 25-49). Thus, fire days in excess of this (Severe,
Extreme and Catastrophic days) are not accommodated by existing statutory building
instruments and is beyond design parameters. The Method 2 assessment conducted for the
purposes of this report seek to override this by adopting a higher FFDI than that adopted for
the purposes of building as well as current planning provisions. Thereby, increasing the
bushfire resilience offered by the proposed development.

As advised by the Rural Fire Service, early evacuation on fire danger days above Very High
isrecommended, even if properties are well-prepared and no immediate fire threat exists.

Importantly, the enhancement of survival of life and property relies upon a range of
mitigation measures, including regular and on-going property and vegetation management
as well as BAL construction requirements. Again, whilst all reasonable care and diligence
has been applied throughout the preparation of this assessment and the identification of
BAL provisions, these provisions in no way form a guarantee against the loss of life or property
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as a result of bushfire and it remains the responsibility of property owners to investigate, self-
educate and understand how best to protect their property and lives in the event of
bushfire.

8.5.2 Optional Building Design Opportunities for Consideration

For residents wishing to further enhance the bushfire resilience of their properties, the
Queensland Government has released guidance for Queensland homeowners in relation fo
the design of new homes, as well as concepts for bushfire resilient landscaping.

The guideline is available at https://www.qgra.gld.gov.au/resilient-homes/bushfire-building-
guidance-gueensland-homes.

8.6 Resident-Based Bushfire Awareness

Landowners are responsible for developing their own knowledge and understanding of the
level of bushfire risk specific to their respective property and the wider landscape within
which one chooses to live. A household bushfire plan is strongly recommended and must
take account of matters such as where occupants are during the day (at home, work or
school), if any occupants require special assistance (i.e. infants, the elderly or the ill),
evacuation routes available, evacuation destinations, property maintenance and
preparation and arrangements for pets. Planning ahead of any perceived bushfire event is
essential.

Understanding what to do in the event of bushfire emergency is critical, residents may not
always receive an extended warning or warning to evacuate and fire appliances may not
always be available to render assistance. Thus, prior knowledge as fo the steps to take
during the lead up to a fire event, during the passage of bushfire and what to do
immediately after the fire front has passed is critical.

The QFES ‘Bushfire Survival Plan’ provides detailed information on how to prepare for the
bushfire season and how to take action to survive in the event of bushfire. A copy of this
publication is available at https://www.gfes.gld.gov.au/bushfires.
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9 Conclusions

This report considers the bushfire exposure and mitigation measures required for Precinct 4
of the White Rock Estate development at Cumner Road, White Rock. Based upon a range
of analysis methodologies, a suite of mitigation measures is identified for incorporation as
part of the proposed development to aid in the defence against bushfire with respect to
areas of classifiable vegetation which surround the development site.

Based on this assessment, a range of mitigation measures have been derived, having regard
to those established at a higher level by the Strategic Bushfire Hazard Assessment and
Management Plan approved in June 2017.

In addition, it is significant to note that bushfire remains a natural process which is endemic
fo the Australian bush and is subject fo a range of contributing factors which are variable
almost on a daily basis. As such, it is extremely difficult to predict the behaviour and intensity
of a fire event at any given time. On this basis it remains of the upmost importance that
future residents obtain knowledge and remain aware of fire danger ratings, regional-area
ignifions and ftheir options in the event of a bushfire fo ensure the preservation of both life
and property.
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Appendix A - Bushfire Management Plan
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Appendix B - BAL Calculations

Eastern extent

PPA

T

Calculated October 30, 2022, 2:58 pm (MDc w.4.9)

Eastern Downslope

Fire Danger Index

Vegetation classification

Understarey Mueel kzad

Total Meel koad

Viegetation height

Effective slape

Site slope

Flame width

Windspeed

Heal of combustion

Flame temperabure

Forast

16.3 t/ha

20.8 t/ha

100 m

na

1,000 K

Rate of spread

Flame length

Flam angle

Elevation of receiver

Fire intensity

Transmissivily

Viewlactor

L.77 kanfl

1403 m

559, 66° 747 TO= BE1°R BT "

485 m, 5.34 m, 5.18m, 4.67 m, 4.3 m & 0.62 m

15,080 kW

0.B74, D.E55, 0.829, 0.804, 0.75 & 0.728

0.559598, 0.4435, 0,302, 0. 2030, 01662 & D.045

Rate of Spread - Mcarthur, 1973 & Noble =t al_, 1380

Flame length - NSW Rural Fire Service, 2001 & Noble et al.
Elevation of receiver - Douglas & Tan

Flame angle - Douglas & Tan

Radiant heat Mux - Drysdale, 1999, Sulfivan et al., 2003, Douglas & Tan
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Southern extent

A o

T

Calcudated October 30, 2022, 2:51 pm (MDe v.4.5)

Southern Upslope

Fire Danger Index &0 Rate of spread 1.17 kmyfh

Vegetation classilfcation Forest Flame length 10,12 m

Understoray Tuel koad 16.3 t/ha Flame angle SE° 67 76" BL° BE3"° R &R °

Total Tuel bead 20.8 t/ha Elewation af receiver 3elm, 3.87m 3.74m, 3.3 m, 298 m&Dm

Vegetation height ma Fire intensity 12,612 KW/m

EMfactive slope o= Transmissivily 0881, 0.866, 0.845, 0821, 0.80ED000000000001 & 0.735
Site slope 42 Viewlactor 0.5856, 0.4369, 0.2942 0.1994, 0.1625 & 0.0443

P

Rate of Spread - Moarthur, 1973 & Noble =t al., 198D

Flame length - NSW Rural Fire Service, 2001 & Noble &t al., 1980
Elevation of receiver - Dauglas & Tan, 2005

Flame angle - Douglas & Tan, 2005

Radiant heat Aux - Drysdale, 1999, Sullivan et al, 2003, Douglas & Ten, 2005
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Northern extent (west)

PR o

AuATERL IR

Caleulated Movember 16, 2022, 5:359 pen (MDe v.4.9)

HNorthern Corridor - West

Fire Danger Index &0 Rate of spread 1.54 krn/l

Vegelalion classification Forest Flame length 12.54 m

Undarstorey leel kead 16.31/ha Flame angle S5E° 670, 75° BD° BlLoRET"

Total Mwal load 20.B 1/ha Elevation af receiver 448 m, 4.B1 m, 464 m, 4.15m, 3.77 m & 0.27 m
Viegetalion height na Fire intensity 16,631 kW/m

Effective slope 449 Transmissivity 0.876, 0.855, 0.835, 0.8100000000000:001, 0.796 & 0.732
Site skope 4.9 Viewlactor 0.5%944, 0.4404, 0.2589, 0.2028, 0.1644 & 0.0448

o e

Rate of Spread - Mearthur, 1573 & Moble et al., 1580

Flamee length - NSW Rural Fire Service, 2001 & Noble et al., 198D
Elewation of receiver - Douglas & Tan, 2005

Flame angle - Douglas & Tan, 2005

Radiant heat Mux - Drysdale, 1999, Sullivan et al., 2003, Douglas & Tan, 2005
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Appendix C - Code Compliance Statement
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Ipswich City Planning Scheme

White Rock Precinct 4 Compliance with Bushfire Risk Areas Overlay

Specific Outcome

Design, Siting and Construction

(1) Uses and works in bushfire risk
areas are designed, sited, and
constructed to—

(a) minimise the number of people
and properties subject to bushfire risk;
(b) improve the survivability of
buildings and the protection of life
during the passage of a firefront;

(c) minimise costs and threats to
emergency services; and

(d) facilitate evacuation in the event
of a bushfire.

Probable Solutions

Design, Siting and Construction

(1) (a) Uses and works are sited—

(i) in existing cleared areas able to accommodate the use
within an adequate fire protection buffer as identified in (iii)
below; and

(ii) where possible, on land and parts of a site which are
least prone to bushfire risk with regard to aspect, slope,
elevation and vegetation type—

(A) away from the tops of ridgelines and other than on a
North to West facing slope, with the flatter portion of the
lot being used as building sites (refer Figure 11.4.1); and

(B) on land with a slope gradient less than 15%, and on level
ground wherever possible; and

(iii) with a minimum 20 metre wide area (measured from
the horizontal from the building) serving as a fire protection
buffer around the building of which at least the first 10
metres from the building is a cleared area (fuel free inner
zone), while the outer 10 metres (fuel reduced outer zone)
may be planted with fire retardant vegetation species or
grassed (refer Figure 11.4.2) [No habitable or storage
structures are located in this area.]; and

(iv) to ensure that any outbuilding (such as garages and
carports) is built as part of the main building or located at
least 5 metres from the main building (refer Figure 11.4.3).

Compliance Statement

Complies with the Specific Outcome

The proposal relates to an RoL. Precinct 4 will be
subject to an interim 100m APZ around the
Precinct boundary as well as for its sub-stages.

The enduring development includes perimeter
road reserves and linear parkland APZs around
the Precinct. Bushfire Attack Level’s largely do
not exceed BAL-19 and building envelopes can be
used to limit BAL-29 outcomes.

The effective slope relevant to Precinct 4 is
downslope to the east and north, with upslope to
the south. Maximum downslopes are applied to
enhance separation and mitigation outcomes as
part of the site design and settlement pattern.

Strong mitigation outcomes are achieved by
provisions relating to the following (set out in
more detail in the attached report):

e Design and layout

e Asset protection (defensible space)

e Building design and construction

e landscaping, rehabilitation and
vegetation management approaches




(b) If trees are planted they—

(i) are of a species that grow to over 2 metres in height to
maintain separation between lower canopy and the ground;
(ii) have vertical and horizontal separation between each
plant to ensure the canopy is not continuous; and

(iii) do not grow closer to the building than a distance
equivalent to the tree’s expected mature height so that
branches do not overhang the eaves of the building (refer
Figure 11.4.4).

(c) Buildings—

(i) have a continuous roof line avoiding roof valleys, multiple
hips and a combination of pitched and flat roofs on the
same building — as these provide catchment areas for debris
(refer Figure 11.4.5); and

(ii) have low pitched roofs between 12 and 21 degrees to
reduce radiation pick up (refer Figure 11.4.6); and

(iii) are of slab-on-ground construction where this is
responsive to the site; or

(iv) “pole homes” with floors elevated off the ground with
all external openings (between the floor and the ground)
sealed to prevent the entry of burning debris; and

e access and egress

e water supply and firefighting
infrastructure

e robust management and operational
provisions.

Complies with the Probable Solution

The proposal will comply as required.

Not applicable

The proposal relates to an RoL however, bushfire
resilient design provisions are integrated into the
management plan for consideration by potential
purchasers, refer to the attached report.




(v) minimise large expansive walls as these expose a greater
surface area to a bushfire; and

(vi) are constructed in accordance with the relevant
Bushfire provisions of the Standard Building Regulation
1993.

(d) Masonry, stone, steel, colourbond or wire fencing is
used and timber fencing is avoided.

Complies with the Probable Solution

The proposal will comply as required, refer to the
attached report for detail on fencing and
retaining recommendations.

(2) Uses and works avoid a high
concentration of people living or
congregating in a high bushfire risk
area.

(2) Uses where people are likely to congregate, including an
educational establishment, community building, place of
worship, hospital, retirement community, caravan park,
camping ground, child care centre, correctional centre and
tourist facility—

(a) are not located within a bushfire risk area; or

(b) where this is not possible, are constructed in accordance
with Probable Solution 1, above.

Not applicable.

The proposal relates to an RolL

Water Storage and Supply

(3) Uses and works provide sufficient
and accessible water storage and
supply for firefighting purposes by—
(a) connection to a reticulated water
supply, if available to the site, having
sufficient pressure and flow for
firefighting purposes; or

(b) where reticulated water supply is
not available to the site, a dam, lake,
water tank or swimming pool are
provided with sufficient capacity for
water pumping in times of bushfire.

Water Storage and Supply

(3) Where reticulated water supply is not available—

(a) the site has a minimum water supply of 5000 litres (per
dwelling) available for firefighting purposes as either—

(i) a separate on-site water tank; or

(ii) a reserve section in the bottom part of the main water
supply tank; or

(iii) a swimming pool installed immediately upon
construction of the dwelling; or

(iv) a dam or lake; and

(b) where on-site water supply tanks are provided they
are—

Complies with the Probable Solution

Reticulated water will be provided to the
development site.




(i) above ground and located adjacent to the building;

(ii) fitted with a 50mm outlet pipe and a 50mm male
camlock coupling (standard rural fire brigade fitting) to
allow fire hose connection;

(iii) of precast concrete construction and supported by a
fireproof structure; and

(iv) supported by a stand-by diesel or petrol powered pump
should electricity be cut off during a bushfire.

(4) Where reticulated water supply is available—

(a) if reconfiguring a lot, water supply outlet pipes are
located—

(i) within 40 metres of the building envelope on each lot; or
(ii) where no building envelope is indicated on a lot, within
40 metres of the centre of the lot; or

(b) if for the erection of a building, the water supply outlet
pipe is located within 40 metres of the building.

Vehicular Access and Fire Trails

(4) Fire trails or perimeter roads are
provided to mitigate against bushfire
risk by—

(a) separating uses and works from
surrounding vegetated areas; and
(b) being of sufficient width to serve
as an effective fire trail which allows
continuous access for firefighting
vehicles; and

(c) being in secure tenure and
maintained.

(5) Residential uses and works
(including reconfiguring a lot) are
designed to mitigate potential

Vehicular Access and Fire Trails

(5) Uses and works (including where reconfiguring a lot)
incorporate—

(a) a perimeter road—

(i) located between the boundary of the lot(s) and adjacent
vegetated lands; and

(ii) with a minimum cleared width of 20 metres; and

(iii) with a constructed road width of 6 metres; and

(iv) constructed to an all weather standard; or

Complies with the Probable Solution

The proposed development includes perimeter
roads between lot boundaries and adjacent
potential bushfire hazard.

The perimeter road reserves, in combination
with linear parkland and larger interface
allotments, achieves a maximum building
envelope of exposure of 19 kW/m2, or BAL-19
for the majority of allotments. BAL-29 outcomes
can be avoided by the application of building
envelopes.

All roads are to be constructed to all-weather
standard.




bushfire risk and provide safe sites for
dwellings.

(6) Where the use involves
reconfiguring a lot and the opening of
a new road, the road layout provides
vehicular access which is designed
to—

(a) mitigate against bushfire risk by
ensuring adequate access for
firefighting and other emergency
vehicles; and

(b) allow for evacuation in the event
of a bushfire; and

(c) provide for the safe and effective
operation of water supply and
equipment for fire fighting vehicles.

(7) The size and shape of residential
lots and the design and location of
access paths facilitate emergency
access to buildings and firefighting
infrastructure, and the incorporation
of suitable on-site bushfire mitigation
measures.

(b) afire trail—

(i) having @ minimum cleared width of 6 metres; and

(ii) having a minimum formed width of 4 metres; and

(iii) having a maximum gradient of 15%; and

(iv) that is constructed and maintained to prevent erosion
and provide continuous access for firefighting vehicles; and
(v) allowing vehicular access at least every 200 metres; and
(vi) that has vehicular access at each end and links to either
existing fire trails or roads, or has a turning circle, or
turnaround area at the end of the trail for the turning of
firefighting vehicles; or

(vii) which has passing or turning areas with a maximum
gradient of 5% (1 in 20) at intervals of at least every 400
metres; and

(viii) are situated on public land which may also be used for
pedestrian or cycling access; or

NOTE 1 Agreement is required from the relevant public
entity for the use of public land for the purpose of a fire
trail.

(ix) on private land by way of an access easement granted in
favour of the local government and Queensland Fire
Services, where the fire trail is unfenced and maintained by
the private owner to enable access at all times by
firefighting vehicles; or

(c) a combination of perimeter roads and fire trails as per
(a) and (b) above; and

(d) vehicular access points to properties are a minimum of 3
metres in width and 4.5m in height in order to permit ready
access by fire and rescue vehicles; and

(e) access driveways maintain a minimum horizontal
clearance of 5m from all powerlines.

There are no fire trails proposed as part of the
development.




(8) New residents are informed about
the nature of the bushfire hazard and
mitigation measures.

(6) Wherever possible the road layout provides through
roads and avoids the use of culs de-sac and dead end roads
(refer Figure 11.4.7).

NOTE 2 Where the use of a single entry road (culs-de-sac) is
unavoidable owing to topography, a firetrail is incorporated
to allow safe access in the alternative direction to the road.

(7) Road gradients are generally no more than 12.5%, or are
from 12.5% to not more than 20% over a maximum distance
of 50 metres.

(8) The developer provides potential purchasers of lots and
the local government with detailed information including—
(a) the nature of the bushfire hazard present on the lot;

(b) responsibilities for fire management (including fuel in
vegetated areas, maintenance of open areas and buildings,
separation of assets);

(c) measures available for ongoing fire hazard mitigation
(including planting of fire resistant species, use of non-
flammable fencing and screens, separation of assets from
hazards); and

(d) the intended management of retained internal
vegetated strips and public areas.

Complies with the Probable Solution
The proposal avoids cul-de-sac outcomes.

Complies with the Probable Solution

The proposal will comply as required

Complies with the Probable Solution

The proposal will comply as required when the
lots are available for purchase.
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