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Executive Summary

This report considers the bushfire hazard affecting the South-West Yerrinbool Precinct and identifies
constraints to development, integrated bushfire and environmental management actions as well as the
location and adequacy of emergency response facilities as per Planning for Bushfire Protection (PBP)
(NSW RFS 2006b) and NSW Rural Fire Service (RFS) requirements (letter dated 15 April 2008 (Ref.
LEP/0134)). Bushfire hazard has been assessed across the Precinct and was found to vary from Low
on the plateau to Extreme in the gorges surrounding the Precinct, based on the steep slopes and high
fuel accumulation of the vegetation present.

This report demonstrates that some development potential exists at the subject site from a bushfire
planning perspective provided a number of strategies designed to minimise the risk from bushfire are
incorporated.

A number of strategies have been provided in the form of planning controls such that the risk from
bushfire can be minimised and further that the approvals process can be streamlined.

Asset Protections Zones (APZ) are a key component of bushfire planning and the issue which often
has the greatest impact on development yields. Based on the bushfire hazard analysis, residential
APZs have been recommended according to the specifications contained within Planning for Bushfire
Protection (PBP) (NSW RFS 2006). The existing vegetation and required APZs pose a significant
constraint, such that a number of proposed lots will be unable to accommodate the required APZs.

For a variety of reasons, the provision of a perimeter road or trail is deemed essential to meet
access/egress requirements. Further, the internal road network will need to be upgraded and
maintained to the specifications of PBP 2006. In addition, access to the Precinct from the existing
public road network will need to be improved and a number of options have been suggested within the
report, including emergency access to, or a bridge over, the South-Western Freeway or radiant heat
shields along the existing access trail.

Water supply is to be via a ring main system, engineered to the requirements of AS 2419.1-1994 Fire
Hydrant Installations (SAI Global, 1994) or through the provision of a dedicated static water supply.

With regards to construction, later stages of site development will need to consider the requirements
of Appendix 3 of PBP 2006 and AS 3959-1999 Construction of Buildings in Bushfire Prone Areas (SAIl
Global, 1999).

A number of existing fire stations are in close proximity to the Precinct and are considered likely to be
able to adequately service the area. Consultation with the RFS and NSW Fire Brigade is however
required to confirm this (or otherwise) or the need for additional resources at these existing stations.
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1 Introduction

11 AIMS AND STRUCTURE OF REPORT

The overarching aim of this report is to identify potential bushfire constraints to future development of
the South-West Yerrinbool Precinct (hereafter referred to as the Precinct) to inform the Precinct
planning process. To do this, an assessment of bushfire hazard and potential risks affecting the
Precinct is required. The results of this assessment will directly support the preparation of necessary
planning documentation.

The objectives of the report are to:

1. Assess bushfire hazards and potential risks affecting the Precinct from bushfire;
2. Ensure statutory requirements for bushfire protection are identified and can be met; and

3. Recommend innovative management frameworks across bushfire and vegetation issues
which enable long term conservation and management of these issues while facilitating
development outcomes for the site.

The report assesses the bushfire hazard across the site, in the context of existing remnant vegetation.
It then identifies planning requirements as per Planning for Bushfire Protection (PBP) (NSW RFS
2006b) and in line with RFS requirements (letter dated 15 April 2008 (Ref. LEP/0134)).

Management of Asset Protection Zones (APZ) and environmental areas are considered. The location
of emergency response facilities is mapped and the potential for future emergency response
resources is discussed. Potential planning controls that integrate with PBP 2006 are also presented
as are requirements for staged development.

1.2 STUDY AREA

The township of Yerrinbool is located approximately 15km north of Mittagong, in the southern
highlands, inland of Wollongong.

The precinct comprises an area of approximately 43.7ha which is currently zoned 1A (Rural “A” Zone)
and 1B (Rural “B” Zone) under the Wingecarribee Local Environmental Plan 1989 (WLEP 1989). The
study area covers 33 of the original 46 parcels of the previous paper subdivision, which is based on
the landowners that have agreed to participate in and fund the study. The study area is formally
known as:

Lot 1 in Deposited Plan (DP) 34 530; and

Lots 13-15 in DP 246 176; and

Lots 249-254, 257, 261, 263-267, 270A, 270-272, 299, 300, 306-311, 322-330, 331-333, 335-
337, 339-342, 346-348, 350-352, 354-356 in DP 9 882.
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Existing surrounding land uses are as follows:

West, north and north-east: Council owned environmental conservation area which largely
supports riparian vegetation and drainage lines entering Bargo River; and

South-east: South Western Freeway; and

South: Government Road with rural lots beyond this road and environmental conservation
area.

On a broader scale the Bargo River State Conservation Area is present to the west of the study area
and to the east is the Upper Nepean State Conservation Area.

Topography of the study area includes a plateau occupying the centre of the site, a ridge running to
the north of this plateau and grading down a north facing spur to the Bargo River, and a ridge running
to the west and northwest. Beyond these high points, the topography gradually descends towards
steep escarpments that form the valleys and gorges of the Bargo River and its tributaries.

Much of the native vegetation within the study area has been subject to varying levels of disturbance,
including vegetation clearing to create grassy paddocks, vehicle tracks, dam construction and building
construction. However, several parcels of remnant vegetation and regenerating bushland remain on
site. The site is surrounded to the west, north-west and south-west with native vegetation found
through the Bargo River valley and contiguous with vegetation within Bargo River State Conservation
Area.

The location and context of the site is shown in Figure 1, below.
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Figure 1: Local Context
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1.3 LEGISLATIVE REQUIREMENTS
1.3.1 Environmental Planning and Assessment Act 197 9

The NSW Environmental Planning and Assessment Act 1979 (EP&A Act) is the principal planning
legislation for the state, providing a framework for the overall environmental planning and assessment
of development proposals. Various legislation and instruments, such as the NSW Threatened Species
Conservation Act 1995 (TSC Act) and Rural Fires Act 1997 (RF Act) are integrated with the EP&A Act.

In accordance with Section 117(2) of the EP&A Act, Council is required to plan for bushfire protection
where planning proposals are in proximity to land mapped as bushfire prone land (Section 4.4 —
Planning for Bushfire Protection). The following outlines requirements of this section in detail.

In the preparation of a planning proposal the relevant planning authority must consult with the
Commissioner of the NSW Rural Fire Service following receipt of a gateway determination under
section 56 of the EP&A Act, and prior to undertaking community consultation in satisfaction of section
57 of the EP&A Act, and take into account any comments so made.

A planning proposal must:

Have regard to Planning for Bushfire Protection 2006;
Introduce controls that avoid placing inappropriate developments in hazardous areas; and
Ensure that bushfire hazard reduction is not prohibited within the Asset Protection Zone

(AP2).

A planning proposal must, where development is proposed, comply with the following provisions, as
appropriate:

Provide an APZ incorporating at a minimum:

0 An Inner Protection Area bounded by a perimeter road or reserve which circumscribes
the hazard side of the land intended for development and has a building line
consistent with the incorporation of an APZ, within the property; and

0 An Outer Protection Area managed for hazard reduction and located on the bushland
side of the perimeter road;

For infill development (that is development within an already subdivided area), where an
appropriate APZ cannot be achieved, provide for an appropriate performance standard, in
consultation with the NSW Rural Fire Service. If the provisions of the planning proposal
permit Special Fire Protection Purposes (as defined under section 100B of the Rural Fires Act
1997), the APZ provisions must be complied with;

Contain provisions for two-way access roads which links to perimeter roads and/or to fire trail
networks;

Contain provisions for adequate water supply for firefighting purposes;

Introduce controls on the placement of combustible materials in the Inner Protection Area.

© ECO LOGICAL AUSTRALIA PTY LTD n
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1.3.2 Threatened Species Conservation Act 1995

The Threatened Species Conservation Act 1995 (TSC Act) aims to protect and encourage the
recovery of threatened species, populations and communities listed under the Act. The TSC Act is
integrated with the EP&A Act and requires consideration of whether a development (Part 4 of the
EP&A Act 1974) is likely to significantly affect threatened species, populations and ecological
communities or their habitat.

In relation to bushfire, the TSC Act also identifies high frequency fire regimes as a key threatening
process.

1.3.3 Rural Fires Act, 1997

Bushfire issues are regulated by the Rural Fires Act 1997 (RF Act). Both the EP&A Act and the RF
Act were modified by the Rural Fires and Environmental Assessment Legislation Amendment Act
2002.

Under Section 117 of the EP&A Act, all LEP amendments that affect bushfire prone areas are required
to address the planning principals of Planning for Bushfire Protection (PBP) (NSW RFS, 2006).

Council have already consulted with the Commissioner of the NSW Rural Fire Service (RFS) (under
Section 62 of the EP&A Act). In the response letter dated 15 April 2008 (Ref. LEP/0134), the RFS
suggested that Planning for Bushfire Protection (PBP) (NSW RFS, 2006) be considered in future
planning stages for residential development of the study area, including the following bushfire
protection measures:

An assessment of the level of hazard posed by future development;
Asset Protection Zones;

Provision of access, including perimeter zones;

Provision of water supply for fire fighting purposes; and

Construction of dwellings in accordance with PBP and AS3959 -1999 Construction in Bushfire
Prone Areas.

Key requirements of the RF Act include:

All landowners to exercise a duty of care to prevent bushfire from spreading on or from their
land under Section 63 of the RF Act. This relates to the appropriate provision and
maintenance of APZs, landscaping and any retained vegetation when developing land (NSW
RFS 2006b); and

The need for a bushfire safety authority to be issued by the RFS under section 100B of the RF
Act for any future development applications for subdivision (therefore considered integrated
development).

© ECO LOGICAL AUSTRALIA PTY LTD n
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> Bushfire Hazard Assessment

The bushfire hazard affecting the Precinct was assessed during site inspections and using recent
aerial photographs for at least a distance of 140 m from the subject site (in line with PBP 2006). The
purpose of this assessment was to identify the potential bushfire threat from both within and outside of
the site and to allow for a prediction of required APZs for future development. The method used for
this assessment relies on consideration of vegetation and slope and is outlined below along with
results.

21 VEGETATION

Vegetation was assessed in the field according to Keith (2004) vegetation formation classes (Figure
2). Much of the vegetation within the study area has been subject to varying levels of past
disturbance, including vegetation clearing to create pasture for paddocks, vehicle tracks, dam
construction and building construction. However, several parcels of remnant vegetation and
regenerating bushland do occur on site. In addition large areas of natural vegetation are found
adjoining the site to the west, north-west and south-west.

Three broad vegetation formations were observed and mapped during the assessment, and included
Woodland, Forest and Tall Heath. Generally, the Forest formation was prevalent in the gorges while
the Tall Heath and Woodland dominated the plateau.

22 SLOPE

Slope was assessed across the site using 10 m contour data supplied by Wingecarribee Shire Council
and confirmed in the field using a hand held inclinometer (Figure 3). Towards the centre of the site
slope was generally less than five degrees. This is in contrast to the steep slopes of the gorges along
Bargo River and its northern and southern tributaries. According to the contour data, the slope in these
gorges was in excess of 30 degrees, however, on-site investigation revealed that these readings were
most likely a result of un-vegetated vertical drop-offs of between 1 to 15m. As a result, the effective
bushfire slope (i.e. vegetated slope) affecting the study area was recorded (using a hand held
inclinometer) as being between 15-18 degrees.

23 RESULTS

In comparing the assessed bushfire hazard across the site with other environments across the state,
the site is considered to have a high hazard rating. Relative hazard for the site has been assessed
based on the slope, vegetation and required APZs according to PBP 2006. Figure 4 shows the
relative hazard rating across the site. It is clear that the major bushfire hazard is along the Bargo
River and its tributaries where the site drops off suddenly and is dominated by forest vegetation.

The analysis has also considered the relative topographic position that bushfire prone vegetation may
have to potential development. The hazard rating assumes that bushland is downslope from
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development. As fires burn much slower and at a much lower intensity when travelling down hill,
where bushland is located upslope from development a ‘very low’ hazard ranking is appropriate.

In interpreting the hazard assessment map, consideration needs to be given to potential future areas
of vegetation. The hazard assessment is based on the current vegetation situation. As such, if
vegetation is cleared or if currently cleared areas are left to regenerate to a level that would be
considered a bushfire hazard, then the situation will need to be reassessed.

Figure 4 has been developed using a combination of Figure 2 and 3 in conjunction with Table 1
(Section 3.2.1). It provides a relative indication of hazard across the study site.
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Figure 2: Vegetation Formations
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Figure 3: Slope
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Figure 4: Bushfire Hazard Assessment
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s Planning for Bushfire Protection
(2006) Assessment

3.1 BUSHFIRE PROTECTION MEASURES

The bushfire protection measures described in PBP are an effective way to design developments to
minimise the risks from bushfire and to ensure that the aims and objectives of PBP are met. The aim
and objectives of PBP (NSW RFS 2006) are as follows:

Aim of PBP

To use the NSW development assessment system to provide for the protection of human life
(including fire fighters) and to minimise impacts on property from the threat of bush fire, while
having due regard to development potential, on-site amenity and protection of the environment.

Obijectives of PBP

(i) afford occupants of any building adequate protection from exposure to a bush fire;
(i) provide for a defendable space to be located around buildings;

(iiiy provide appropriate separation between a hazard and buildings which, in combination with
other measures, prevent direct flame contact and material ignition;

(iv) ensure that safe operational access and egress for emergency service personnel and
residents is available;

(v) provide for ongoing management and maintenance of bush fire protection measures, including
fuel loads in the asset protection zone (APZ); and

(vi) ensure that utility services are adequate to meet the needs of fire fighters (and others
assisting in bush fire fighting).

© ECO LOGICAL AUSTRALIA PTY LTD
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The following key elements are required to be addressed in bushfire assessments and have been
specifically requested to be addressed for this project by the Commissioner of the RFS (letter dated 15"
April 2008):

Asset Protection Zones (APZs);
Emergency access/egress;
Water supply; and
Construction standards.

P wbdre

3.1.1 Asset Protection Zones (APZs)

APZs are areas located between bushfire hazards and a development to provide a defensible space in
which to undertake emergency operations and to provide a buffer from direct flame contact, radiant
heat, smoke and embers.

The width of APZs is based on a combination of:

Vegetation formation;

Slope;

Topographic position (i.e. if the asset is above, or below the hazard); and
Fire Danger Index (FDI) (the FDI for the Precinct is 100).

The appropriate fire (weather) area for the site was assessed, according to Table A2.3 in PBP. An FDI
rating of 100 has been applied to the Greater Sydney Region of NSW, including Wingecarribee LGA
and this Precinct. The FDI index is a relative number (1 to 100) providing an evaluation of suppression
difficulty or rate of spread for specific combinations of wind speed, fuel and fuel moisture.

APZs meeting ‘acceptable solution’ requirements for residential development have been assessed
across the Precinct (Figure 5) based on the widths in Table 1 below. It is clear that with the current
amount of bushfire prone vegetation affecting the Precinct, a large number of subject lots are highly
constrained. For this constraint to be removed, vegetation clearing would be necessary to provide for
the required minimum APZs.

Table 1: PBP 2006 APZ Requirements for Residential  Development*

SLOPE (DEGREES) WOODLAND FOREST (KEITH TALL HEATH
(KEITH 2004) 2004) (KEITH 2004)
Upslope/flat 10m 20m 15m
Downslope
>0-5 15m 25m 15m
>5—10 20m 35m 20m
>10 - 15 25m 50m 20m
>15-18 30m 60m 20m

*Note: Development types such as SFPP developments (Tourist accommodation, schools, hospitals etc) have
different APZ requirements.

Under PBP 2006, APZs only comprise Inner Protection Areas (IPA). If the minimum APZs identified
below are implemented, residential buildings immediately adjacent to the APZ will require construction
to Level 3 of AS3959-1999. If lower construction standards are desirable, APZ widths should be
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increased beyond those shown in Table 1. All APZs are required to be located within the lot
boundaries, and in all cases, APZs will need to be maintained by the property owners.

3.1.2 Emergency Access/Egress

Emergency access/egress relates to the provision of safe access, egress and defendable spaces for
emergency services both within and outside (to access) the precinct. It also relates to emergency
management arrangements such as procedures and routines for evacuation and consideration of safe
havens. Specific management and evacuation plans may be required at a later stage especially where
SFPP (tourist accommodation, schools, hospitals etc) developments are proposed.

3.1.2.1 External Access/Egress

Currently, only one semi-formed trail provides access/egress to the entire Precinct. This trail provides
access to the north-east where it passes through bushfire prone vegetation for approximately 270 m
and traverses a major gorge which may funnel winds during a bushfire. As such, in the event of a
bushfire, this access trail could easily be cut by fire or blocked by traffic moving in both directions.
Current access standards will need to be improved to meet the requirements of PBP 2006 and this was
a comment from the RFS in their letter dated 15™ April 2008. Three options are provided here (in order
of recommendation).

Option 1 — The provision of radiant heat shields to be constructed along the current access road where
it passes through the bushfire prone vegetation. The radiant heat shields would need to be constructed
to strict specifications such that they would adequately reduce the radiant heat affecting road users and
allow residents and firefighting crews safe access/egress in the event of a fire. This option was
suggested by the RFS (letter to Wingecarribee Shire Council 3/04/2008). If this option were to be taken
up, it is also recommended that the width and condition of this single access road be upgraded to allow
safe traffic movement in both directions.

Option 2 — Construction of a bridge over the South-Western Freeway connecting the two halves of
Government Road located in the south of the site. This bridge would be similar to the one on Sierra
Street which passes over the freeway 500 m to the north of the Precinct. Whilst construction of such a
bridge is likely to be cost prohibitive, it would provide a valuable second access/egress point.

Option 3 — Provision of a bushfire emergency access connection to the South-Western Freeway by
extending the existing Government Road in the south of the Precinct. This option would require cutting
to the level of the Freeway, which would likely be expensive. In addition, the RTA has previously
advised of its opposition to providing direct access to the South-Western Freeway (RTA letters to
Wingecarribee Shire Council 4/01/1999 and 16/5/2008).

Whichever option is chosen, the existing access trail to the north will require upgrading to meet the
requirements of PBP 2006 for a public road. In addition, it is recommended that traffic studies are
undertaken to review the adequacy of the existing public road network particularly for their use during a
bushfire event given the likely increased demand that the proposed rezoning will impart on them.
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Figure 5: Minimum Required Asset Protection Zones f  or Existing Bushfire Prone Vegetation
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3.1.2.2 Internal Access/Egress

Within the Precinct, a number of semi-formed internal roads exist in varying conditions however, no
perimeter road has been provided for in the current plans. The provision of a perimeter road, or at a
minimum a perimeter fire trail with direct access to the internal road system is deemed necessary to
provide easy and rapid access/egress to each perimeter lot for firefighting vehicles. The RFS identified
the provision of a perimeter fire trail as a key recommendation in a letter to Wingecarribee Shire Council
dated 3™ April 2008, in which they specified that the fire trail “is to be located on private property, to the
rear of each property with a gate that is locked with a ‘RFS Fire Trail’ lock”. In addition, provisions are
required to facilitate the regular maintenance of such trails.

Fire trails should be:

Located within a perimeter reserve, a minimum of 6 m wide (that provides for a 4 m wide trail
and 1 m wide cleared area each side of the trail). The reserve should be maintained in
accordance with the specifications for an Inner Protection Area;

Constructed in accordance with the design criteria established in PBP 2006 (see Appendix 3);
Trafficable by fire fighting vehicles under all weather conditions;

Able to link into the street network (if applicable) at regular intervals via an access track
constructed in accordance with the design criteria established in PBP 2006; and

Maintained in a serviceable and accessible condition at all times by the owner of the land.

In addition to the construction and maintenance of a perimeter fire trail, it is also necessary for all
existing roads within the Precinct to be upgraded to meet the specifications for public and property
access roads in accordance with PBP 2006. These specifications are outlined in the following sections.

Public roads

Public roads include both the perimeter road and the internal road system. The intent is to provide safe
operational access to structures and water supply for emergency services personnel, while residents
are seeking to evacuate from an area. Key requirements include size (safe/efficient access/egress) and
suitable location of water supply points (such that they are readily accessible during bushfire events)
and are found in Appendix 1.

Internal roads must comply with the widths specified in AS2890.2-2002 reproduced in Table 2 below.

Table 2: Internal Road Specifications

CURVE RADIUS (INSIDE EDGE) SWEPT PATH | SINGLE LANE TWO WAY
(METRES) (METRES (METRES (METRES
WIDTH) WIDTH) WIDTH)
<40 3.5 45 8.0
40-69 3.0 3.9 7.5
70-100 2.7 3.6 6.9
>100 2.5 3.5 6.5
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Property Access

PBP 2006 states that property access is access from the public road system onto private land and to
the habitable building by fire fighters. The intent is to provide safe access to/from the public road
system for fire fighters providing property protection during a bushfire and for occupants faced with
evacuation.

Property access road requirements are identified below and full specifications are in Appendix 2:

Short access roads are preferable; therefore buildings should be located as close as possible to the
public road system.

No access requirements apply to an urban development where the furthest part of the building
is no farther than 70m (unobstructed) from the public road system.

Any building located more than 200m from a public through road must provide one alternative
property access road.

Access roads should have a minimum width of 4 m.

3.1.3  Supply of Services

The purpose of this measure is to provide adequate supply of water for the protection of buildings
during and after the passage of a bushfire, and to locate gas and electricity services so as not to
contribute to the risk of fire to a building.

Water Supply

It is recommended that water supply to the site is provided via a ring main system. The ring main
system must be of sufficient pressure and fire hydrants located to comply with AS 2419.1-2005 Fire
Hydrant Installations (SAI Global, 2005).

If water supply is non-reticulated then a dedicated static water supply must be provided for and
maintained along with appropriate pumps. The quantity of water required is determined on the basis of
lot size and density and is shown in Table 3 below. Swimming pools, creeks and dams are not a
suitable substitute for a dedicated static supply in all situations and require further consideration if they
are proposed.

Table 3: Static Water Requirements

DEVELOPMENT TYPE WATER REQUIREMENTS
Residential Lots (<1,000m ?) 5,000 I/lot
Rural-residential Lots (1,000m - 10,000 m?) 10,000 I/lot
Large Rural/Lifestyle Lots (>10,000m 2 20,000 /ot

Utility Supply

Electricity and gas services should be located such that they do not pose a hazard to surrounding
bushland and buildings, or provide an obstacle for emergency service personnel. Ideally they would be
located underground.

Overhead powerlines must undergo regular inspection to ensure that no part of a tree is closer than the
distances set out in ‘Vegetation safety clearances’ issued by Energy Australia (NS179, April 2002).
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If gas services are located above ground they should be positioned so as not to provide an obstacle or
hazard for emergency services personnel.

3.1.4 Construction Standards

Construction of new residential dwellings must comply with Appendix 3 of PBP 2006 and AS3959-1999
Construction of Building in Bushfire Prone Areas (SAI Global, 1999). This requirement is assessed on
individual development applications for residential dwellings under 79BA of the EP&A Act. The APZs
recommended in Figure 5 provide the minimum setback required to keep development outside of the
flame zone. As such, Level 3 construction standards will be required for dwellings proposed to be
located immediately adjacent to an APZ. If lower construction standards are desirable, setback/APZ
widths should be increased beyond those provided above. In extending APZ areas, however ecological
impacts must be considered.

If the proposed rezoning is approved, then an assessment of construction standards will be required for
any future development applications concerning residential dwellings.
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+ Management Requirements

The best bushfire mitigation measures and design can be undone by poor landscaping and property
maintenance. It is recommended that the measures described in Appendix 5 of PBP 2006 be adopted
in all lots within 100m of bushland. A summary of these measures is described below:

41 APZ CREATION/MAINTENANCE

Vegetation within the APZ area (Figure 5) and any remnants or landscaping within the development
area should be managed by the owner of the land in line with the following:

Tree canopy separation (by at least 2 metres where possible);
Discontinuous shrub layer (clumps or islands of shrubs not rows);
Vertical separation between vegetation stratums;

Tree canopies not overhanging structures;

Management and trimming of trees and other vegetation in the vicinity of power lines and tower
lines in accordance with the specifications in “Vegetation Safety Clearances” issued by Energy
Australia (NS179, April 2002);

Retain low ground covers:
0 Mowing / brush cutting / slashing during the summer months; and
o Use of non-combustible mulch e.g. stones.

Where landscaping is to include plantings, local providence stock is recommended. Emphasis should
be placed on species that are less flammable, particularly where in close proximity to any buildings.

42 VEGETATION MANAGEMENT

Landscaping around buildings should adhere to the following:

Maintaining a clear area of low cut lawn or pavement adjacent to the house;

Keeping areas under fences, fence posts and gates and trees raked and cleared of fuel load;
Utilising non-combustible fencing and retaining walls;

Breaking up the canopy of trees and shrubs within defined garden beds;

Organic mulch should not be used in bush fire prone areas and non flammable material should
be used as ground cover, e.g. Scoria, pebbles, recycled crushed bricks; and

Planting trees and shrubs such that:
0 The branches will not overhang the roof;
0 The tree canopy is not continuous; and
0 There is a windbreak in the direction from which fires are likely to approach.
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4.3

BUILDING MAINTENANCE

Removal of material such as litter from the roof and gutters;

Ensure painted surfaces are in good condition with decaying timbers being given particular
attention to prevent the lodging of embers within gaps;

Check pumps and water supplies are available and in working order;

Driveways are in good condition with trees not being too close and forming an obstacle during
smoky conditions;

Check roof lines for broken tiles or dislodged roofing materials;

Screens on windows and doors are in good condition without breaks or holes in flyscreen
material and frames are well fitting into sills and window frames;

Drenching or spray systems are regularly tested before the commencement of the fire season;
Hoses and hose reels are not perished and fittings are tight and in good order;
Doors are fitted with draught seals and well maintained; and

Woodpiles, chemical storage, sheds and other combustible materials are located downslope
and well away from buildings and vegetated areas.
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s Emergency Response

An assessment of the RFS and NSW Fire Brigade stations surrounding the site was completed in order
to determine their proximity to the subject site (see Table 4 below).

Table 4: Local Fire Stations

NAME LOCATION DISTANCE*
Yerrinbool (RFS) Everest Street, Yerrinbool NSW <1 km
Colo Vale (RFS) Banksia Street, Colo Vale NSW 6 km
Alpine / Alymerton (RFS) Alymerton Street, Alpine NSW 6 km
Bargo (RFS) Avon Dam Road, Bargo NSW 9 km
Hill Top (RFS) West Parade, Hill Top NSW 12 km
Mittagong (NSW Fire Brigade) 10 Bowral Road, Mittagong NSW 12 km
Mittagong (RFS) Cavendish Street, Mittagong NSW 13 km

Notes:  *Distance from the approximate station location, via the current road network, to the closest point of the site.

The location of fire stations in relation to the Precinct is indicated in Figure 6. In the current emergency
response situation the Yerrinbool RFS station is likely to be the first station to reach the Precinct. A
number of other fire stations are also able to quickly reach the Precinct by travelling along the Hume
Highway from the south or north.

Although existing services seem adequate, consultation with the RFS and NSW Fire Brigades may be
required to confirm whether existing stations can adequately service the proposed development site (or
otherwise) or the need for additional resources at these existing stations.
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Figure 6: Bushfire Emergency Response
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s Planning Controls

Based on the recommendations contained within PBP 2006 the following planning principles are
recommended for rezoning the Precinct to rural residential zoning:

1.

I

Provision of a perimeter road or fire trail which delineates the extent of the intended
development;

Provision, at the interface, for the establishment of adequate APZs for future housing consistent
with Figure 5;

Controls relating to landscaping in Section 4 be adopted,;

Introduce controls which avoid placing inappropriate developments in hazardous areas;
Controls relating to the BCA and Australian Standards should be adopted as per section 3.2.4;
Controls relating to submission requirements with development applications in the form of
Bushfire Assessments as per PBP 2006 be adopted; and

Introduce controls on the placement of combustible materials in asset protection zones.
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7 Conclusions

This report has assessed the bushfire hazard across the site, in the context of existing remnant
vegetation and then identified planning requirements as per PBP 2006 and in line with RFS
requirements (letter dated 15 April 2008 (Ref. LEP/0134)). Bushfire hazard has been assessed across
the Precinct and found to vary from Low on the plateau to Extreme in the gorges based on the steep
slopes and high fuel accumulation of the vegetation present. On the basis of this assessment,
indicative APZ requirements have been mapped across the Precinct.

It has been found that some development potential exists of individual lots at the subject site from a
bushfire planning perspective provided the strategies outlined in this report are followed, such that the
risks from bushfire attack can be mitigated. However, it is likely that the cost of these strategies will be
high and the development yield (based on the current level of threat) will be low. It is also noted that a
number of the proposed lots have inadequate separation from existing vegetation to accommodate the
APZs required to facilitate development.

The main strategies suggested include:

Ensure adequate setback from bushfire prone vegetation in the form of APZs;

Provide for effective and ongoing management/maintenance of APZs;

Ensure adequate access and egress from the site through a well designed road system
including a perimeter fire trail and a significant upgrade to the existing access/egress
arrangements;

Supply of reticulated water or a dedicated static water supply reserve must be created and
maintained to service each lot;

Safe delivery of other services (gas and electricity); and

Consider construction standards (AS3959) for any proposed residential developments in
accordance with Appendix 3 of PBP 2006.

Further, a number of strategies have been provided in the form of planning controls such that the risk
from bushfire can be minimised.

A number of existing fire stations are in close proximity to the Precinct and are considered likely to be
able to adequately service the area. Consultation with the RFS and NSW Fire Brigade is however
required to confirm this (or otherwise) as well as the need for additional resources at these existing
stations.

© ECO LOGICAL AUSTRALIA PTY LTD



RURAL RESIDENTIAL REZONING BUSHFIRE ASSESSMENT - SW YERRINBOOL

References

(DEC) Department of Environment and Conservation (NSW) 2005. Recovering Bushland on the
Cumberland Plain: Best practice guidelines for the management and restoration of bushland.
Department of Environment and Conservation (NSW), Sydney.

Energy Australia (2002). “Vegetation Safety Clearances” (NS179).

Keith (2004). Ocean Shores to Desert Dunes. Department of Environment and Conservation. Hurstville
NSW.

NPWS 2004. Guidelines for Ecologically Sustainable Fire Management, NSW Biodiversity Strategy.

NSW RFS, 2001. Planning for Bushfire Protection. A guide for Councils, Planners, Fire Authorities,
Developers and Home Owners.

NSW RFS, 2006a. Guideline for Bush Fire Prone Land Mapping. Version 3. NSW Rural Fire Service.

NSW RFS, 2006b. Planning for Bushfire Protection. A guide for Councils, Planners, Fire Authorities
and Developers.

NSW RFS (2006c¢). The Bush Fire Environmental Assessment Code for New South Wales.
SAl Global (1994). AS 2419.1-1994 Fire Hydrant Installations.

SAl Global (1999). AS3959-1999 Construction of Building in Bushfire Prone Areas.

© ECO LOGICAL AUSTRALIA PTY LTD



RURAL RESIDENTIAL REZONING BUSHFIRE ASSESSMENT - SW YERRINBOOL

Appendix 1 — PBP 2006 Public Road

Specifications

PERFORMANCE CRITERIA

ACCEPTABLE SOLUTIONS

The intent may be achieved where:

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

« public roads are two-wheel drive, all weather roads.

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

« urban perimeter roads are two-way, that is, at least two traffic
lane widths (carriageway 8 metres minimum kerb to kerb), allowing
traffic to pass in opposite directions. Non perimeter roads comply
with Table 4.1 — Road widths for Category 1 Tanker (Medium Rigid
Vehicle).

« the perimeter road is linked to the internal road system at an
interval of no greater than 500 metres in urban areas.

« traffic management devices are constructed to facilitate access
by emergency services vehicles.

« public roads have a cross fall not exceeding 3 degrees.

« all roads are through roads. Dead end roads are not
recommended, but if unavoidable, dead ends are not more than
200 metres in length, incorporate a minimum 12 metres outer
radius turning circle, and are clearly sign posted as a dead end and
direct traffic away from the hazard.

« curves of roads (other than perimeter roads) are a minimum inner
radius of six metres and minimal in number, to allow for rapid
access and egress.

« the minimum distance between inner and outer curves is six
metres.

* maximum grades for sealed roads do not exceed 15 degrees and
an average grade of not more than 10 degrees or other

gradient specified by road design standards, whichever is the
lesser gradient.

« there is a minimum vertical clearance to a height of four metres
above the road at all times.

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

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

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

« public roads greater than 6.5 metres wide to locate hydrants
outside of parking reserves to ensure accessibility to reticulated
water for fire suppression.

« public roads between 6.5 metres and 8 metres wide are No
Parking on one side with the services (hydrants) located on this
side to ensure accessibility to reticulated water for fire suppression.
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PERFORMANCE CRITERIA ACCEPTABLE SOLUTIONS

« there is clear access to reticulated water | « public roads up to 6.5 metres wide provide parking within parking
supply bays and locate services outside of the parking bays to ensure
accessibility to reticulated water for fire suppression.

« one way only public access roads are no less than 3.5 metres
wide and provide parking within parking bays and locate services
outside of the parking bays to ensure accessibility to

reticulated water for fire suppression.

« parking does not obstruct the minimum « parking bays are a minimum of 2.6 metres wide from kerb edge to
paved width road pavement. No services or hydrants are located within the
parking bays.

« public roads directly interfacing the bushfire hazard vegetation
provide roll top kerbing to the hazard side of the road.
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Appendix 2 — PBP 2006 Property
Access Specifications

PERFORMANCE CRITERIA | ACCEPTABLE SOLUTIONS
The intent may be achieved where:

* access to properties is provided in « at least one alternative property access road is provided for individual
recognition of the risk to fire fighters dwellings (or groups of dwellings) that are located more than 200

and/ or evacuating occupants. metres from a public through road

« the capacity of road surfaces « bridges clearly indicate load rating and pavements and bridges are
and bridges is sufficient to carry fully | capable of carrying a load of 15 tonnes

loaded firefighting vehicles. « roads do not traverse a wetland or other land potentially subject to
« all weather access is provided. periodic inundation (other than a flood or storm surge).

« road widths and design enable safe | « a minimum carriageway width of four metres for rural-residential
access for vehicles areas, rural landholdings or urban areas with a distance of greater

than 70 metres from the nearest hydrant point to the most external
part of a proposed building (or footprint).

Note: No specific access requirements apply in a urban area where a
70 metres unobstructed path can be demonstrated between the most
distant external part of the proposed dwelling and the nearest part of
the public access road (where the road speed limit is not greater than
70kph) that supports the operational use of emergency firefighting
vehicles (i.e. a hydrant or water supply).

« in forest, woodland and heath situations, rural property access roads
have passing bays every 200 metres that are 20 metres long by two
metres wide, making a minimum trafficable width of six metres at the
passing bay.

« a minimum vertical clearance of four metres to any overhanging
obstructions, including tree branches.

« internal roads for rural properties provide a loop road around any
dwelling or incorporate a turning circle with a minimum 12 metre outer
radius.

« curves have a minimum inner radius of six metres and are minimal in
number to allow for rapid access and egress.

« the minimum distance between inner and outer curves is six metres.
« the crossfall is not more than 10 degrees.

« maximum grades for sealed roads do not exceed 15 degrees and not
more than 10 degrees for unsealed roads.

Note: Some short constrictions in the access may be accepted where
they are not less than the minimum (3.5m), extend for no more than
30m and where the obstruction cannot be reasonably avoided or
removed. The gradients applicable to public roads also apply to
community style development property access roads in addition to the
above.

« access to a development comprising more than three dwellings have
formalised access by dedication of a road and not by right of way.
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Appendix 3 — PBP 2006 Fire Trall
Specifications

PERFORMANCE CRITERIA | ACCEPTABLE SOLUTIONS
The intent may be achieved where:
« the width and design of the fire e a minimum carriageway width of four metres with an additional
trails enables safe and ready access one metre wide strip on each side of the trail
for firefighting vehicles (clear of bushes and long grass) is provided.

« the trail is a maximum grade of 15 degrees if sealed and not more
than 10 degrees if unsealed.

« a minimum vertical clearance of four metres to any overhanging
obstructions, including tree branches is provided.

« the crossfall of the trail is not more than 10 degrees.

« the trail has the capacity for passing by:

- reversing bays using the access to properties to reverse fire
tankers, which are six metres wide and eight metres deep to any
gates, with an inner minimum turning radius of six metres and outer
minimum radius of 12 metres; and/or

- a passing bay every 200 metres, 20 metres long by three

metres wide, making a minimum trafficable width of seven metres at
the passing bay.

Note: Some short constrictions in the access may be accepted
where they are not less than the minimum (3.5m) and extend for no
more than 30m and where obstruction cannot be reasonably
avoided or removed.

« the fire trail is accessible to firefighters

« fire trails are trafficable under all « the fire trail is accessible to firefighters and maintained in a
weather conditions. Where the fire trail | serviceable condition by the owner of the land.

joins a public « appropriate drainage and erosion controls are provided.
road, access shall be controlled to « the fire trail system is connected to the property access road

prevent use by non authorised persons. | and/or to the through road system at frequent intervals of 200
metres or less.

« fire trails do not traverse a wetlands or other land potentially
subject to periodic inundation (other than a flood or storm surge).
« gates for fire trails are provided and locked

« fire trails designed to prevent weed « fire trail design does not adversely impact on natural hydrological
infestation, soil erosion and other land flows.
degradation « fire trail design acts as an effective barrier to the spread of weeds

and nutrients.
« fire trail construction does not expose acid-sulphate soils.
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