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1.

Introduction

1.1

Background

Shire of Bridgetown-Greenbushes and Shire of Nannup (the Shires) do not currently have an overall
approach to bush fire risk management at a community and land development level. This can potentially
lead to inadequate bush fire management for new land developments and communities, which was
illustrated to be a contributing factor to the loss of significant property assets in the Perth Hills bush fires on
6 February 2011 (Keelty 2011). Given the inherent bush fire risk due to the vast availability of bush fire
fuels located within the Shires, an approach that links bush fire management planning processes and
building enforcement aspects is critical to the protection of existing life and property assets and those
arising from proposed future development.
The current approach to bush fire management and protection across the Shires is through Fire
Management Plans prepared and implemented during the latter stages of the planning process, or in a
responsive manner through enforcement powers granted under the Bush Fires Act 1954 and relevant local
laws. However, the bush fire planning principles contained within Planning for Bush Fire Protection
Guidelines (Edition 2) (the Guidelines – WAPC et al. 2010), Australian Standard AS 3959 – 2009
Construction of buildings in bushfire prone areas (SA 2009a) and the recommendations from Keelty (2011)
place further onus on local governments to be more proactive in providing a better approach to bush fire
management when planning land developments and establishing new communities.
In light of this, the Shires have commissioned Strategen to prepare a Bush Fire Hazard Strategy across
both Shires in accordance with the Guidelines.

1.2

Purpose and scope

The purpose of this Bush Fire Management Strategy is to inform bush fire management planning
requirements for any future development within the Shires through the application of Australian Standard
AS 3959 – 2009 Construction of buildings in bushfire prone areas (SA 2009a).
The strategy is based on bush fire hazard assessment mapping that was undertaken in accordance with
the Guidelines across both Shires to determine bush fire prone areas. Identification of bush fire prone
areas subsequently enables the application of AS 3959 – 2009, which outlines appropriate construction
standards for buildings proposed for such areas.
The following provides a brief overview of the methodology used in determining bush fire prone areas
across the Shires:
•

a desktop investigation to identify vegetated areas of both Shires and the corresponding
vegetation types, as well as the average slope under each classified vegetation type

•

targeted field assessments to visually confirm results from the desktop investigation

•

preparation of a vegetation class map and average slope map for each Shire based on the
desktop and field investigations

•

preparation of a bush fire hazard assessment map for each Shire based on the vegetation and
slope assessments

•

preparation of a bush fire prone areas map for each Shire based on the hazard levels determined.

Methodology used to determine bush fire prone areas is discussed in detail in Section 3, followed by an
outline of the existing environment across the Shires in the context of bush fire management (Section 4).
Some examples of project mapping outputs are provided in Section 5; however, the full extent of project
mapping deliverables is contained on disc for Shire use. A summary of the stakeholder consultation is
outlined in Section 6 and key project outcomes and conclusions are provided in Section 7.
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2.

Aim and objective

2.1

Aim

Local governments are obliged to assist in the protection of life and property assets from bush fire. The
Shires do not currently have an overall approach to bush fire risk management at a community and land
development level.
This document aims to integrate bush fire management, as specified in the Guidelines, into future land
development and planning processes across the Shires through the identification of bush fire prone areas
and application of AS 3959 – 2009.

2.2

Objective

The objectives of the Bush Fire Hazard Strategy are to:
1.

Identify site suitability of subdivision and development through an assessment of vegetation and bush
fire hazard levels, which reflect the Guidelines and AS 3959 – 2009.

2.

Give direction to both Shires, Department of Planning (DoP), Western Australian Planning
Commission (WAPC) and the Minister for Planning in assessment of local planning scheme
amendments, structure plans, subdivision applications, development applications and building
applications and provide fire planning support for this decision making.

3.

Improve awareness and develop procedures for the implementation of the Bush Fire Hazard Strategy
through training of the Shires’ Fire and Emergency Services, Planning and Building personnel.

SBN11188_02_R001 Rev 0
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3.

Project approach and methodology

The following subsections provide a detailed outline of the approach and methodology used to determine
bush fire prone areas across the Shires, which is consistent with the methodology outlined in the
Guidelines and AS 3959 – 2009.

3.1

Determination of vegetation type and class

The main fuel for a bushfire comprises vegetation, litter and debris that accumulates on the ground. The
type and extent of fuel on the ground depends on the type of vegetation that produces the fuel (SA 2009).
Vegetation type and class across the Shires was determined through a combination of a desktop
investigation and targeted field assessments and was characterised as per the descriptions outlined in
Table 1 and Figure 1 of the Guidelines (derived from AS 3959 – 2009), which have been replicated as
Table 1 and Figure 1 of this document.
3.1.1

Desktop investigation

The desktop component involved vegetation aerial imagery mapping and data analysis to determine the
general vegetation types and classes occurring across the Shires. This included assessment of vegetation
mapping undertaken by Mattiske and Havel (1998), as well as assessment of satellite aerial imagery maps
to identify the predominant areas of vegetation occurring throughout the Shires.
3.1.2

Field assessments

Following the desktop component, field assessments were undertaken to ground truth vegetation types
throughout vegetated areas of the Shires that required further clarification. The field assessments also
helped determine approximate bush fire fuel loads at each site, taking into account the slope, predominant
flora species, vegetation density, litter depth, trash height, trash density, scrub structure, scrub density,
scrub height and foliage density. Bridgetown-Greenbushes Shire staff accompanied Strategen during the
field vegetation assessments to assist with Shire training.
3.1.3

Mapping output

Completion of the desktop and fieldwork components enabled the development of a vegetation class map
for each Shire. The maps outline the location of predominant vegetation complexes throughout the Shires
and some examples have been provided in Section 5.1. A broad, written description of the vegetation
types and fuel loads determined, as well as photos of each vegetation type has been included in Section 4.
Vegetation types greater than 0.25 ha were identified and mapped and any vegetation types smaller than
0.25 ha were identified and mapped as required, as per the Guidelines.
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Table 1

Vegetation type and class (text description)

Vegetation
classification

Vegetation type

Figure number
in Figure 1

Description

A
Forest

Tall open forest
Tall woodland

01
02

Trees over 30 metres high with 30-70% foliage cover (may include understorey ranging from rainforest and tree ferns to low trees and tall
shrubs). Found in areas of high reliable rainfall. Typically dominated by Eucalypts.

Open forest
Low open forest

03
04

Trees 10-30 metres high with 30-70% foliage cover (may include understorey of sclerophyllous low trees and tall scrubs or grass). Typically
dominated by
Eucalypts.

Pine plantation

Not shown in
Figure 1

Trees 10-30 metres in height at maturity, generally comprising Pinus species or other softwood species planted as a single species for the
production of timber.

Woodland

05

Trees 10-30 metres high with 10-30% foliage cover dominated by Eucalypts and an understorey of low trees to tall shrubs typically
dominated by Acacia, Callitris or Casuarina.

Open woodland
Low woodland
Low open woodland
Tall open shrubland

06
07
08
09

Low trees and shrubs 2-10 metres high with foliage cover less than 10%. Dominated by Eucalypts and Acacias. Often have a grassy or low
shrub understorey. Acacia and Casuarina woodlands grade to Atriplex shrublands in the arid and semi-arid zones.

Closed heath
Open heath

10
11

Found in wet areas that are affected by poor soil fertility or shallow soils. Contains shrubs 1-2 metres high often comprising Banksia,
Acacia, Hakea and Grevillea. Wet heaths occur in sands adjoining dunes of the littoral (shore) zone. Montane heaths occur on shallow or
water-logged soils.

Low shrubland

12

Shrubs less than 2 metres high with greater than 30% foliage cover. Understoreys can contain grasses. Acacia and Casuarina often
dominant in the arid and semi arid zones.

Closed shrub

13

Found in areas wet enough to support Eucalyptus trees affected by poor soil fertility or shallow soils. Greater than 30% foliage cover. Dry
heaths occur in rocky areas. Shrubs 1-2 metres high. Often coastal wetlands.

Open shrub

14

Trees greater than 2 metres high with 10-30% foliage cover. Dominated by Eucalypts or co-dominant Melaleuca and Myoporum with a
mixed understorey.

E
Mallee/Mulga

Tall shrubland

15

Vegetation dominated by shrubs (especially Eucalypts and Acacias) with a multi-stemmed habit, usually greater than 2 metres in height with
less than 30% foliage cover. Understorey of widespread to dense low shrubs (Acacia) or sparse grasses.

F
Rainforest

Tall closed forest
Closed forest
Low closed forest

16
17
18

Trees 10-40 metres in height with greater than 90% foliage cover. Understorey may contain a large number of species with a variety of
heights.

B
Woodland

C
Shrubland

D
Scrub

SBN11188_02_R001 Rev 0
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Vegetation
classification
G
Grassland
(unmanaged)

Vegetation type

Figure number
in Figure 1

Low open shrubland
Hummock grassland
Closed tussock grassland
Tussock grassland
Open tussock
Sparse open tussock
Dense sown pasture
Sown pasture
Open herbfield
Sparse open herbfield

19
20
21
22
23
24
25
26
27
28

Description
All forms including situations with shrubs and trees if overstorey foliage cover is less than 10%.

SBN11188_02_R001 Rev 0
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3.2

Determination of average slope

The slope of the land under the classified vegetation has a direct influence on the rate of fire spread, the
severity of the fire and the ultimate level of radiant heat flux. There are two significant topographical
influences on the intensity and speed of a bush fire (AS 2009b):
1.

Aspect – every hill has more than one side or aspect. Fuel on aspects shielded from moist breezes
or exposed to the drying impact of the sun or wind is likely to be drier than fuel on other aspects not
so exposed or shielded.

2.

Slope – the effective slope of the ground under the vegetation has a marked impact on the intensity
and speed of the fire above that ground.

The steepness of the slope evidently impacts on the speed and intensity of the fire front. When a fire front
is moving uphill, then the steeper the slope, the closer the ground fuel is brought to the radiant heat from
the fire front and the shorter the time to ignition. This increases the rate of spread and the intensity of the
fire. The greater the intensity of the fire, the easier it is for the fire to overcome any discontinuities of fuel
(AS 2009b).
3.2.1

Desktop and field assessments of slope

The slope of the assessment area was determined using a combination of desktop contour mapping and
targeted field assessments. The desktop component provided a broad scale overview of Shire topography
through the application of GIS contour data. The field assessments allowed slope to be assessed at
targeted sites that required further clarification.
3.2.2

Mapping output

Completion of the mapping and fieldwork components enabled the development of an average slope map
for each Shire. The maps illustrate variations in slope across both Shires and some examples have been
provided in Section 5.2.

3.3

Determination of bush fire hazard levels

Classifying the bush fire hazard level through the assessment of the predominant vegetation and slope is a
key to the initial determination of site suitability for subdivision and development; and if deemed suitable,
the potential level of construction standard determined by the application of the AS 3959 – 2009 at the
subdivision and development stage.
3.3.1

Bush fire hazard level determination

Depending on the predominant vegetation (type and class), fuel load (in tonnes per hectare) and the slope
of the land, bush fire hazard levels designated as low, moderate and extreme were applied to different
areas of the Shires in accordance with the Guidelines. Bush fire hazard levels are outlined in Table 2
(WAPC et al. 2010).
Table 2

Bush fire hazard levels

Bush fire hazard
level

Description

Low

Areas devoid of standing native vegetation (less than 0.25 ha cumulative area)
Areas which due to climatic or vegetation (e.g. rainforest) conditions, do not experience bush fires
Inner urban or suburban areas with maintained gardens and very limited native standing
vegetation (less than 0.25 ha cumulative area)
Pasture or cropping areas with very limited native standing vegetation that is a shrubland,
woodland or forest

Moderate

Areas containing pasture or cropping areas with slopes in excess of 10°

SBN11188_02_R001 Rev 0
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Bush fire hazard
level

Description
Open woodlands
Open shrublands
Low shrubs with slopes of less than 10° or flat land
Suburban areas with some native tree cover

Extreme

Forests
Woodlands
Tall shrubs

3.3.2

Mapping output

The methodology described in Sections 3.1 and 3.2 enabled the development of a bush fire hazard
assessment map for each Shire. The maps illustrate land designated as low, moderate or extreme bush
fire hazard based on vegetation type, available fuel load and slope. Some examples have been provided
in Section 5.3 and all of the Shire information is presented on CD with this report. Determination of bush
fire hazard areas can inform the location of future development areas, as well as identify whether any
future subdivision or development areas will require heightened levels of both strategic and or individual lot
bush fire management, such as increasing the BAL (Bush fire Attack Level) to a maximum of BAL 40
(allowed by FESA in the Western Australian context) and corresponding construction standards to ensure
that life and property of these areas is adequately protected.

3.4

Determination of bush fire prone areas

The low, moderate and extreme bush fire hazard levels specified in the bush fire hazard assessment map
enabled the development of a bush fire prone areas map. This map specifies bush fire prone areas across
the Shires, which can assist future planning and development at the strategic level and help inform the
level of bush fire management required in specific areas (i.e. this enable the Shires to implement AS 3959
– 2009). Some examples have been provided in Section 5.4.
The methodology for determining bush fire prone land is clearly explained in the Guidelines, which states
that all areas with an assessed moderate or extreme bush fire hazard level are considered to be bush fire
prone areas. The measurable parameters that determine the bush fire hazard level of a particular area;
and subsequently the bush fire prone status of the land, are explained progressively in Sections 3.1 and
3.2 of this section and include the type and class of vegetation, the available fuels, the position in the
landscape (aspect) and slope.
Bush fire prone land, as determined in this assessment, will be designated in consultation with the Shires,
WAPC and FESA in accordance with the Guidelines.

3.5

Stakeholder consultation

The stakeholder consultation component of the project included comprehensive training of Shire staff and
close liaison with Shire and other government agency representatives (e.g. FESA). Stakeholder
consultation is further discussed in Section 6.

3.6

Preparation of a Bush Fire Hazard Strategy

The tasks detailed in the above sections enabled the preparation of this document, which, as discussed in
Section 2, aims to integrate bush fire management into future land development and planning processes
across the Shires through the identification of bush fire prone areas and application of AS 3959 – 2009.

SBN11188_02_R001 Rev 0
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4.

Existing environment

The following subsections provide an overview of the existing environment across each Shire in the
context of bush fire management.

4.1

General description of the area

The assessment area encompasses all land comprised by Shire of Bridgetown-Greenbushes (1691 km2 of
2
which approximately 47% is State Forest) and Shire of Nannup (2953 km of which approximately 83% is
State Forest). The Shires are located in the South West Region of Western Australia, approximately
270 kilometres south of Perth (Figure 2). Shire of Nannup maintains 30 km of coastline to the south.
Generally, the key land uses include forestry (native forest and plantation) and conservation, which feature
prominently across both Shires; along with general agriculture (grazing of improved pastures, dairying, dry
land agriculture) and State Forest surrounding local townsites. Other land uses include mining, rural
residential, easements for roads and power lines, urban areas and irrigated viticulture and horticulture.
The recent increase in residential, rural residential and special rural subdivisions throughout the Shires will
require an increase in the fire protection requirements in these areas.
4.1.1

Bioregional context

Interim Biogeographic Regionalisation for Australia (IBRA) divides Western Australia into 26 biogeographic
regions and 53 subregions based on dominant landscape characteristics of climate, lithology, geology,
landform and vegetation (McKenzie et al. 2003). The Shires lie predominantly in the Jarrah Forest
bioregion (Southern Jarrah Forest subregion), but southern portions of both Shires also fall within the
Warren bioregion. Table 3 outlines bioregional characteristics of both bioregions (taken from McKenzie et
al. 2003).
Table 3

Bioregional context

Bioregional
characteristic

Southern Jarrah Forest

Warren

Climate

The climate is classified as warm Mediterranean
and rainfall is from 1200 mm in the southwest to
500 mm in the east.

The climate is moderate Mediterranean with high
rainfall coupled with low evaporation, which allows
the growth of high forests and wetlands at a scale
unique in Western Australia.

Lithology

The Southern Jarrah Forest is dominated by a
duricrusted plateau of the Yilgarn Craton.

The Warren bioregion forms part of the Leeuwin
Complex, the Southern Perth Basin (Blackwood
Plateau), the Yilgarn Craton and western parts of
the Albany Orogen.

Geology

Geology is characterised by jarrah-marri forest
on laterite gravels and, in the eastern part, by
marri-wandoo woodlands on clayey soils.
Eluvial and alluvial deposits in the south support
Agonis shrublands. In areas of mesozoic
sediments, jarrah forests and various speciesrich shrublands occur in a mosaic.

Geology consists of loamy soils supporting karri
forest; red laterites supporting jarrah-marri forests;
leached sandy soils in depressions and as plains
supporting low jarrah woodlands and
paperbark/sedge swamps; and holocene marine
dunes supporting Agonis flexuosa thickets,
Banksia woodlands and heaths.

Landform

The lateritic plateau broadens in the Southern
Jarrah Forest and slopes gently to the south
coast. In the southeast it is almost entirely
mantled by sands and is virtually level, which
causes poor drainage and numerous wetlands,
including Lake Muir.

The region consists of dissected undulating
country forming a combination of hills, plateaux
and plains.

SBN11188_02_R001 Rev 0
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Bioregional
characteristic
Vegetation

Southern Jarrah Forest

Warren

Vegetation comprises jarrah-marri forest in the
west grading to marri and wandoo woodlands in
the east. Extensive areas of swamp in the
southeast are dominated by paperbarks and
swamp yate. The forest and woodland
understory reflects the more mesic nature of this
area.

Many of the region’s plants and animals are
endemic, especially in plant groups such as
Myrtaceae, Rutaceae, Proteaceae, Papilionaceae,
Restionaceae, Stylidiaceae and Sterculiaceae.
The bioregion is a biodiversity hot spot, with
hundreds of taxa of vascular plants per square
kilometre
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4.2

Climate

The Shires generally experience a temperate climate characterised by mild, wet winters and warm to hot,
dry summers. Rainfall may occur at any time of the year; however, most occurs in winter in association
with cold fronts originating from the southwest. A cool to mild growing season occurs in the months of
August through to December of each year followed by three to four months of summer drought conditions,
which is when the potential for wildfire occurrence is at its peak. The worst fire weather conditions occur
when a low pressure trough forms off the west coast and strong, hot, dry winds develop from the north.

4.3

Topography

Topography varies across the Shires ranging from moderately sloped, undulating farmland through to
heavily vegetated, steep river valleys. Topography of the Shires is further discussed in Section 5.2, which
provides an average slope map for each Shire.

4.4

Vegetation

Vegetation types across the Shires vary, where the majority of remaining vegetated land comprises a
combination of forest (Plate 1 and Plate 2), woodland (Plate 3), shrubland (Plate 4) and plantation forest
(Plate 5). Average available fuel loads are discussed in Section 4.5 and a broad, written description of the
vegetation types mapped across each Shire is outlined in Section 5.1.

Plate 1

Jarrah-marri forest
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Plate 2

Karri forest

Plate 3

Peppermint woodland
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Plate 4

Coastal heath

Plate 5

Blue gum plantation
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4.5

Available bush fire fuels

The availability of bush fire fuels is measured in tonnes per hectare (t/ha) and can vary depending on a
number of factors, such as flora species, vegetation density, litter depth, trash height, trash density, scrub
structure, scrub density, scrub height and foliage density. Fuel availability can also be reduced through
prescribed burning and the occurrence of uncontrolled bush fires, both of which have occurred at various
intensities and locations across the Shires in the last decade. Given the range of vegetation types
observed and the varying extent of fuel hazard reduction throughout each Shire, the resulting fuel loads
across the Shires for each vegetation type vary significantly. Table 4 outlines the general availability of
fuel loads observed, along with fuel accumulation rates and the maximum fuel load thresholds that are
generally recommended.
Table 4

Available bush fire fuels

Vegetation type

Range of available
fuels observed

Accumulation rate following a burn
event

Maximum threshold as
per the Guidelines
8 t/ha

Jarrah-marri forest

5 t/ha – 20 t/ha

Approximately 1 t/ha/year

Karri forest

10 t/ha – 40 t/ha

Approximately 2 t/ha/year

15 t/ha

Peppermint woodland

3 t/ha – 15 t/ha

Approximately 1 t/ha/year

8 t/ha

Coastal heath

3 t/ha – 40 t/ha

Approximately 0.5 t/ha/year

8 t/ha

Eucalypt plantation forest
(short rotation <15 years)

2 t/ha – 8 t/ha

Approximately 0.5 t/ha/year

8 t/ha

Pine plantation forest (long
rotation >25 years)

2 t/ha – 45 t/ha

Variable due to operational
intervention (pruning, thinning
harvesting, etc)

8 t/ha

4.6

Summary of bush fire history

Given the likelihood of ignition, vegetation extent and availability of bush fire fuels across both Shires,
there is an inherent risk of ignition and wildfire occurrence, especially during extreme and catastrophic fire
weather conditions. Evidence of this is provided during the last decade, where a number of uncontrolled
bush fires have occurred throughout both Shires. Recent examples cited by council staff are contained in
Section 4.6.1 and Section 4.6.2.
4.6.1

Shire of Bridgetown-Greenbushes

Shire of Bridgetown-Greenbushes experienced a particularly severe uncontrolled bush fire on
27 December 2003, where a total of 4666 ha was burnt and two houses were destroyed (Shire of
Bridgetown-Greenbushes 2007). A subsequent uncontrolled bush fire in February 2004 also resulted in
the loss of a volunteer fire-fighter. The most recent uncontrolled bush fire was in January 2009, which
burnt 5800 ha with losses including seven houses, plantation land, private property and a bridge (Sousa C
[Shire of Bridgetown-Greenbushes] 2012, pers. comm. 23 February).
4.6.2

Shire of Nannup

The most recent uncontrolled bush fire in Shire of Nannup occurred during November and early December
2011, which burnt more than 55 000 ha around Milyeanup to the southwest of Nannup. No lives or houses
were lost in this instance. Shire of Nannup has experienced numerous other uncontrolled bush fires within
the last two years that placed lives and properties at risk including the Layman Block Fire (November
2010), the North Nannup Fire (November 2010) and the Donnelly River Fire (December 2010) (LevickGodwin T [Shire of Nannup] 2012, pers. comm. 1 March).
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4.7

Assets

The Shires contain a range of community and natural assets that are at risk of loss or damage from
uncontrolled bush fire in the form of critical life and property assets within townsites, localities and
agricultural properties; along with environmental assets in the form of conservation significant flora, fauna
and habitat; and heritage assets in the form of European and Aboriginal heritage sites. The predominant
critical assets are associated with populated areas of each Shire, including:
•

for Shire of Bridgetown-Greenbushes – four townsites including Bridgetown, Greenbushes, North
Greenbushes and Hester; and several surrounding localities including Catterick, Yornup,
Kangaroo Gully, Sunnyside, Maranup, Winnejup and Wandillup

•

for Shire of Nannup – one townsite being Nannup; and several surrounding localities including
Darradup, Carlotta, Jalbarragup, Scott River, Nannup Brook/East Nannup and North Nannup.
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5.

Project mapping deliverables

Desktop and field assessments outlined in Section 3 enabled the determination of the following
components across each Shire:
•

vegetation type

•

slope

•

bush fire hazard levels

•

bush fire prone areas.

Each of the abovementioned components were mapped across each Shire, which was a key project
outcome to enable implementation of AS 3959 – 2009. An example of each mapping component, along
with detailed map descriptions and interpretation has been provided in the following subsections for both
Shires. The full suite of bush fire mapping for each Shire has been provided on disk to the Shires, given
the file size of the mapping component.

5.1

Vegetation class map

Vegetation throughout each Shire was assessed in accordance with mapping undertaken by Mattiske and
Havel (1998), in which vegetation complexes were assessed together with visual field assessments,
enabling the preparation of a Vegetation Class Map for each Shire (examples illustrated in Figure 3, Figure
4 and Figure 5, and a complete description of vegetation complexes outlined in Appendix 1). Vegetation
complexes were then cross-referenced with the class and type descriptions outlined in Table 1 and Figure
1 so that vegetation class and type across the Shires could be determined (outlined in Table 5 and Table
6).
Forest and woodland vegetation types (described in Plate 1, Plate 2 and Plate 3) exist prominently
throughout both Shires in the form of jarrah, marri and karri forest; and peppermint/eucalypt woodland.
Shrubland vegetation types occur to a lesser degree along coastal areas of the Shire of Nannup in the
form of coastal heath.
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Table 5

Shire of Bridgetown-Greenbushes vegetation classes and types

Vegetation complex

Vegetation class

Vegetation type

Vegetation complex

Vegetation class

Vegetation type

Bevan 1 (BE1)

Forest (A)

Tall open forest

Kirup (KR)

Forest (A)

Open forest

Bevan 2 (BE2)

Forest (A)

Open forest

Lukin 1 (LK1)

Forest (A)

Open forest

Balingup (BL)

Forest (A)

Tall open forest

Mattaband 1 (MT1)

Forest (A)

Tall open forest

Balingup (BLf)

Woodland (B)

Woodland

Mattaband 2 (MT2)

Forest (A)

Tall open forest

Boonarie (BO)

Woodland (B)

Woodland

Newgalup 1 (NW1)

Forest (A)

Open forest

Bridgetown (BT)

Woodland (B)

Woodland

Newgalup 1 (NWf1)

Woodland (B)

Woodland

Bridgetown (BTf)

Forest (A)

Open forest

Newgalup 1 (NWg1)

Woodland (B)

Woodland

Carbunup (CB)

Woodland (B)

Woodland

Pemberton (PM2)

Forest (A)

Open forest

Catterick (CC1)

Forest (A)

Open forest

Pindalup (Pn)

Forest (A)

Open forest

Catterick (CC2)

Woodland (B)

Woodland

Quagering (Q)

Woodland (B)

Low open woodland

Corbalup (CL1)

Forest (A)

Open forest

Southampton (SP)

Forest (A)

Tall woodland

Corbalup 2 (CL2)

Forest (A)

Open forest

Wilga (WG)

Forest (A)

Open forest

Collis 1 (CO1)

Forest (A)

Open forest

Wheatley (WH1)

Forest (A)

Tall open forest
Tall open shrubland

Collis 2 (CO2)

Forest (A)

Open forest

Wheatley (WH2)

Woodland (B)

Dwellingup (D1)

Forest (A)

Open forest

Wheatley (WH3)

Woodland (B)

Woodland

Dalmore 1 (DM1)

Forest (A)

Open forest

Yerraminnup (YE)

Forest (A)

Open forest

Dalmore (DMg)

Woodland (B)

Open woodland

Yanmah (YN1)

Forest (A)

Tall open forest

Goonaping (G)

Woodland (B)

Low open woodland

Yanmah (YN2)

Forest (A)

Tall open forest

Yornup (YR)

Woodland (B)

Woodland

Grimwade (GR)

Forest (A)

Open forest

Hester (HR)

Forest (A)

Open forest

Kapalarup (KP)

Woodland (B)

Woodland
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Table 6

Shire of Nannup vegetation classes and types

Vegetation complex

Vegetation class

Vegetation type

Vegetation complex

Vegetation class

Vegetation type

Angove (A)

Woodland (B)

Low open woodland

Jalbaragup (JL)

Forest (A)

Open forest

Bidella (BD)

Woodland (B)

Woodland

Jangardup (JN)

Woodland (B)

Woodland

Bidella (BD)

Forest (A)

Open forest

Kingia (KI)

Forest (A)

Open forest

Bevan 1 (BE1)

Forest (A)

Tall open forest

Lakes and open water (L)

N/A

N/A

Blackwood (BK)

Forest (A)

Open forest

Lefroy (LF)

Forest (A)

Tall open forest

Balingup (BL)

Forest (A)

Tall open forest

Layman (LY)

Forest (A)

Open forest

Balingup (BLf)

Forest (A)

Open forest

Milyeannup (MP)

Forest (A)

Tall open forest

Bentley (BN)

Forest (A)

Open forest

Mattaband 1 (MT1)

Forest (A)

Tall open forest

Bridgetown (BT)

Woodland (B)

Woodland

Nillup (N)

Forest (A)

Open forest

Bridgetown (BTf)

Forest (A)

Open forest

Nillup (Nd)

Woodland (B)

Woodland

Catterick (CC1)

Forest (A)

Open forest

Nillup (Nw)

Forest (A)

Open forest

Coate (CE)

Woodland (B)

Woodland

Pemberton (PM1)

Forest (A)

Tall open forest

Coate (CE)

Woodland (B)

Low open woodland

Quagering (Q)

Woodland (B)

Low open woodland

Corbalup (CL1)

Forest (A)

Open forest

Scott (Sc)

Forest (A)

Open forest

Collis 1 (CO1)

Forest (A)

Open forest

Scott (Sd)

Forest (A)

Open forest

Crowea (CRb)

Forest (A)

Tall open forest

Scott (Sd2)

Forest (A)

Open forest

Crowea (CRd)

Forest (A)

Open forest

Southampton (SP)

Forest (A)

Tall woodland

Crowea (Cry)

Forest (A)

Tall open forest

Scott Scarp (SS)

Forest (A)

Open forest

Cleave (CV)

Woodland (B)

Woodland

Scott (Swd)

Forest (A)

Open forest

D'Entrecasteaux (D)

Woodland (B)

Tall open shrubland

Telerah (TL)

Woodland (B)

Woodland

D'Entrecasteaux (D5)

Woodland (B)

Low open woodland

Warren (WA)

Forest (A)

Tall open forest

D'Entrecasteaux (Dd)

Woodland (B)

Low woodland

Water (Water)

N/A

N/A

D'Entrecasteaux (Dd5)

Forest (A)

Open forest

Wheatley (WH1)

Forest (A)

Tall open forest

D'Entrecasteaux (DE5)

Shrubland (C)

Closed heath

Wheatley (WH2)

Woodland (B)

Tall open shrubland

Donnelly (DO)

Forest (A)

Tall open forest

Wishart (WS2)

Forest (A)

Tall open forest

Darradup (DP)

Forest (A)

Open forest

Wishart (WSv)

Forest (A)

Open forest

Darling Scarp (DS1)

Forest (A)

Open forest

Yanmah (YN1)

Forest (A)

Tall open forest

Gale (GA)

Forest (A)

Tall open forest

Yanmah (YN2)

Forest (A)

Tall open forest

Grimwade (GR)

Woodland (B)

Woodland

Hester (HR)

Forest (A)

Tall open forest

Jasper (JA)

Forest (A)

Open forest
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5.2

Average slope map

Contours of 50 m intervals were obtained from Geoscience Australia (2006), which enabled the
preparation of an average slope map for each Shire (examples illustrated in Figure 6, Figure 7 and Figure
8). Steeper terrain generally carries a higher bush fire risk and hazard level compared to flat or undulating
terrain. These areas can be inferred from the average slope map and have been taken into consideration
in the mapping of bush fire hazard levels.
Shire of Bridgetown-Greenbushes consists of moderately sloped, undulating farmland and forest in the
north and south of the Shire at around 250 – 300 m AHD (Australian Height Datum). However, steeper
terrain occurs across the central parts of the Shire in an east-west direction in association with the
Blackwood River, which produces numerous, heavily vegetated, steep river valleys at around 200 – 300 m
AHD.
The central and western portions of the Shire of Nannup experience undulating to flat topography that
slopes very gently from north to south via low-lying sunklands at 100 – 150 m AHD, the Scott Coastal Plain
at 50 m AHD and eventually the coast. The bulk of this area is vegetated with the exception of some
cleared land for irrigated agriculture throughout the Scott Coastal Plain. However, the eastern portion of
the Shire consists of the southern extremities of the Darling Scarp, which contains numerous small valleys
and slopes gradually from the north at 350 m AHD to the coast.
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Bush fire hazard strategy

5.3

Bush fire hazard assessment map

The steps taken to determine vegetation types and slope across the Shires eventually enable the
determination of bush fire hazard levels. Vegetation type was the key determinant of bush fire hazard
level, given the Shires’ large extent of densely vegetated forest, woodland or shrubland areas greater than
0.25 ha. These areas were assigned a moderate to extreme bush fire hazard level regardless of slope. A
100 m buffer zone was also included around these areas to capture any developments proposing to be
located within 100 m of moderate to extreme bush fire hazard areas. Cleared farmland and urban areas
lying outside the 100 m buffer were assigned a low bush fire hazard level. Mapping of the bush fire hazard
levels resulted in the preparation of a bush fire hazard assessment map (examples illustrated in Figure 9,
Figure 10 and Figure 11).
The average slope maps illustrate areas where steep terrain may occur, which provides a useful guide for
where further assessment of slope at a subdivision or lot scale may be required. However, as the contour
mapping was undertaken at 50 m intervals at a Shire level, accurate, site specific estimations of slope
could not be determined in this case. This is not expected to affect the determination of bush fire hazard
levels, as the Guidelines recommend that any areas of forest, woodland or tall shrubs should generally be
assigned an extreme bush fire hazard level.
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Bush fire hazard strategy

5.4

Bush fire prone areas map

The Guidelines specify that all areas with an assessed moderate or extreme bush fire hazard level are
considered to be bush fire prone areas. Therefore, those areas of the Shires falling within the moderate to
extreme bush fire hazard level areas (as illustrated in the bush fire hazard assessment maps) form
designated bush fire prone areas.
This assessment enabled the preparation of a bush fire prone areas map for each Shire (examples
illustrated in Figure 12, Figure 13 and Figure 14). The majority of both Shires have been designated as
bush fire prone due the large extent of vegetated land occurring throughout both Shires.
Bush fire prone land, as determined in this assessment, will be gazetted in consultation with the Shires,
WAPC and FESA in accordance with the Guidelines. Assignment of Shire, WAPC and FESA-approved
bush fire prone land will allow:
1.

the identification of any proposed subdivision, development or modification to an existing building
occurring within a bush fire prone area

2.

subsequent implementation of Shire policies relating to the level of bush fire assessment needed for
the proposed development prior to construction (BAL assessment, Fire Management Plan, etc)

3.

subsequent implementation of appropriate bush fire management measures early in the planning
stages of the development (specifically building location and setback requirements, level of
construction standard as per AS 3959 – 2009, hazard separation zones, building protection zones,
fuel hazard reduction, access requirements and water requirements).
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6.

Stakeholder consultation

6.1

Overview

Preparation of the bush fire hazard strategy involved consultation with shire staff, which included two key
elements:
•

Shire staff training

•

local government liaison.

These are discussed in the following subsections.

6.2

Shire staff training

A training package was prepared and delivered to each Shire to help inform Shire personnel of the
operation of bush fire hazard ratings, bush fire prone areas and implementation of AS 3959 – 2009. The
training day encompassed the following:
•

bush fire behaviour

•

bush fire attack methodologies with AS 3959 – 2009

•

explanation of BALs

•

BCA classes in bush fire prone areas

•

AS 3959 – 2009 changes from 1999

•

general construction requirements

•

site assessment and role of vegetation and slopes

•

mapping of bush fire prone areas

•

submission requirements

•

assessment check sheets and recommendations.

A BAL site assessment form was prepared to assist building surveyors and Shire staff in confirming that a
Building License Application meets the current requirements of AS 3959 – 2009 (refer to Appendix 2 for a
generic BAL assessment form).

6.3

Local government liaison

Strategen maintained close liaison with the following Shire representatives throughout the preparation of
the bush fire hazard strategies for both Shires:
•

Chief Executive Officer

•

Community Emergency Services Manager

•

Manager/Planning/Manager Development Services.

An additional presentation was provided to Shire of Nannup council representatives and staff to reiterate
the outcomes of the bush fire hazard strategy.
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7.

Key project outcomes and conclusions

This bush fire hazard strategy has been prepared to provide direction to Shire of Bridgetown-Greenbushes
and Shire of Nannup, DoP, WAPC and the Minister for Planning in the assessment of future local planning
scheme amendments, structure plans, subdivision applications, development applications and building
applications for each Shire, as well as provide fire planning support for this decision making.
The strategy classifies the bush fire prone areas of each Shire so that bush fire planning policies and
subsequent management measures can be implemented in the early planning stages of proposed
developments, especially through the enforcement of AS 3959 – 2009.
This was made possible through the assessment and mapping of vegetation and slope and the
subsequent determination of bush fire hazard levels and bush fire prone areas of each Shire in
accordance with methodology outlined in Planning for Bush Fire Protection Guidelines (Edition 2) (WAPC
et al. 2010) and AS 3959 – 2009 Construction of buildings in bushfire prone areas (SA 2009a).
The strategy determined that bush fire prone areas occur prominently throughout both Shires in
association with vast amounts of vegetated land contained on private property and throughout the
conservation estate. The full extent of vegetation, slope, bush fire hazard levels and bush fire prone areas
mapping for each Shire can be found on disks with supporting information submitted with this document.
Another key component of the strategy was to undertake Shire staff training to inform Shire personnel of
the operation of bush fire hazard ratings, bush fire prone areas and implementation of AS 3959 – 2009, as
well as improve awareness and develop procedures for the implementation of the Bush Fire Hazard
Strategy. Presentations were provided to both Shires, as well as an interactive field component
demonstrating the assessment of vegetation, slope and subsequent bush fire hazard rating of a site.
Strategen is able to provide additional information and training, along with follow-up presentations to both
Shire councils on request.
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Appendix 1

Table 1

Shire of Bridgetown-Greenbushes vegetation complex descriptions

Vegetation
complex

Geographic
region

Landform
description

Bevan 1
(BE1)

Perhumid
south SE of
Manjimup

Bevan 2
(BE2)

Soils

Soil hydrology

Overstorey

Midstorey

Understorey

Main ridge in
uplands of the
Darling Plateau

Yellow duplex soils
with gravelly sand
topsoil with
outcrops of lateritic
duricrust, infertile

Water shedding via
subsoil with good
infiltration and
storage

Tall Open Forest of
Corymbia calophylla
and Eucalyptus
marginata subsp.
marginata

Weakly developed
midstorey of
Persoonia longifolia

Leucopogon verticillatus,
Bossiaea linophylla, Acacia
urophylla, Hibbertia
amplexicaulis, Clematis
pubescens, Tremandra
stelligera, Bossiaea ornata and
Podocarpus drouynianus

Subhumid
South, North
East of
Manjimup

Ridge and upper
slope in the
undulating
uplands of the
Darling Plateau

Yellow to red brown
gravelly sands over
clay at depth,
relatively infertile

Mildly water
shedding via
subsoil, good
infiltration and
storage capacity

Open Forest of
Eucalyptus marginata
subsp. marginata and
Corymbia calophylla

Persoonia longifolia
to a lesser degree
Banksia grandis

Bossiaea linophylla, Clematis
pubescens, Leptomeria
cunninghamii, Leucopogon
capitellatus, Leucopogon
propinquus, Leucopogon
verticillatus, Macrozamia
riedlei, Pteridium esculentum
and Xanthorrhoea preissii,

Balingup (BL)

Humid central
between
Bridgetown
and Yornup

Steep valley
slope within deep
dissection of the
Darling Plateau

Red duplex soil
with red brown
loam over clay,
fertile

Water shedding,
with moderately
good infiltration and
storage capacity

Tall Open Forest of
Eucalyptus marginata
subsp. marginata and
Corymbia calophylla

Weakly developed,
occasional Banksia
grandis and
Persoonia longifolia
also tall Xanthorrhoea
preissii

Leucopogon capitellatus,
Leucopogon verticillatus,
Hibbertia commutata,
Kennedia coccinea,
Macrozamia riedlei, Hibbertia
amplexicaulis, Hakea
lissocarpha and Bossiaea
ornata

Balingup
(BLf)

Humid central
between
Bridgetown
and Yornup

Floor of a major
tributary of the
Blackwood within
deep dissection
of Darling Plateau

Red duplex soil
with sandy loam
over gleyed clay,
fertile

Water gaining,
seasonally flooded
and waterlogged
but with good
lateral drainage

Woodland of
Eucalyptus rudis on
streamline and
Eucalyptus patens on
lower slopes

Weakly developed
Acacia saligna
approaching tree size
under Eucalyptus
rudis - Eucalyptus
patens transition

Lepidosperma effusum,
Pteridium esculentum,
Astartea fascicularis, Kennedia
coccinea, Kunzea recurva,
also numerous exotics.

Boonarie
(BO)

Subhumid
central, NE of
Bridgetown

Mild slopes of a
minor upland
depression

Podzol with sandy
surface, infertile

Mildly water
gaining, good
infiltration

Woodland of
Eucalyptus marginata
subsp. marginata

Well developed
midstorey of Banksia
grandis

Bossiaea linophylla, Hibbertia
hypericoides, Philotheca
spicata, Bossiaea ornata,
Dryandra lindleyana and
Hakea lissocarpha

Veg complex descriptions
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Vegetation
complex

Geographic
region

Landform
description

Bridgetown
(BT)

Humid central,
Blackwood
valley, East of
Nannup

Bridgetown
(BTf)

Soils

Soil hydrology

Overstorey

Midstorey

Understorey

Steep slopes of
the Blackwood
River dissection

Skeletal gritty
loams with
outcrops of
crystalline rocks
(granite gneiss,
dolerite)

Strongly water
shedding,
moderate infiltration
and very limited
storage capacity

Woodland of Corymbia
calophylla on deeper
soils to Heath on
shallow soils

No midstorey

Xanthorrhoea preissii,
Leucopogon capitellatus,
Leucopogon propinquus,
Leucopogon verticillatus,
Hakea lissocarpha and
Calothamnus quadrifidus

Humid central,
Blackwood
valley, East of
Nannup

Mildly sloping
terrace in the
valley of the
Blackwood River

Yellow brown
sandy loam to silty
loam, at times
underlain by
secondary laterite

Mildly water
shedding with
moderate infiltration
capacity, water
storage capacity
affected by laterite

Open Forest of
Corymbia calophylla
with admixture of
Eucalyptus rudis at
lower and Eucalyptus
marginata subsp.
marginata at upper
margin

Hakea lasianthoides
approaches the size
of a small tree

Leucopogon capitellatus,
Leucopogon propinquus,
Hibbertia hypericoides,
Phyllanthus calycinus,
Hibbertia amplexicaulis,
Dryandra lindleyana,
Chorizema ilicifolium,
Lepidosperma tenue, Pimelea
argentea and Dodonaea
viscosa

Carbunup
(CB)

Subhumid
south E. of
Manjimup

Lower slopes of a
minor valley
shallowly incised
into the Darling
Plateau

Yellowish brown
loamy sands over
lateritic duricrust of
1-2m, relatively
infertile

Mildly water
gaining, some
seasonal water
logging but overall
moderately well
drained

Woodland of
Eucalyptus marginata
subsp. marginata and
Corymbia calophylla

Hakea oleifolia,
Persoonia longifolia
on slopes; Melaleuca
preissiana and
Banksia littoralis on
swampy floor

Acacia saligna, Pteridium
esculentum, Leucopogon
australis subsp. acutifolius,
Anigozanthos flavidus,
Hibbertia amplexicaulis,
Hibbertia racemosa,
Leucopogon capitellatus and
Cyathochaeta avenacea

Catterick
(CC1)

Subhumid
Central North
of Bridgetown

Moderately
incised minor
valley

Sandy gravels on
slopes, orange
earths on valley
floor

Slopes mildly water
shedding, valley
floor water gaining
and seasonally
waterlogged

Open Forest of
Corymbia calophylla,
Eucalyptus marginata
subsp. marginata on
upper slopes,
Eucalyptus patens on
lower slopes and
Eucalyptus rudis on
drainage line

Midstorey poorly
developed, some
Persoonia longifolia
on slopes

Taxandria linearifolia ms,
Astartea fascicularis,
Hypocalymma angustifolium
on valley floor, Hakea
lissocarpha, Bossiaea ornata,
Macrozamia riedlei,
Phyllanthus calycinus on
slopes

Catterick
(CC2)

Semiarid,
Perup, East of
Manjimup

Lower slopes of a
intermediate
valley shallowly
incised into the
Darling Plateau

Yellow duplex soil
with sandy loam
topsoil over sandy
clay, moderately
fertile

Mildly water
shedding via
subsoil,
intermediate
infiltration and
storage capacity

Woodland of
Eucalyptus wandoo
and Eucalyptus
marginata subsp.
marginata

No midstorey

Chorizandra enodis, Hakea
lissocarpha, Leucopogon
capitellatus, Acacia pulchella,
Trymalium ledifolium, Baeckea
camphorosmae, Lepidosperma
squamatum, Conostylis
aculeata, Melaleuca viminea
and Myoporum caprarioides
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Vegetation
complex

Geographic
region

Landform
description

Corbalup
(CL1)

Perhumid
south N of
Manjimup

Corbalup 2
(CL2)

Soils

Soil hydrology

Overstorey

Midstorey

Understorey

Very low rises
and shallow
depressions

Yellow duplex soils
on rises, sands and
podzols in
depressions,
variable fertility

Neutral or
somewhat water
gaining with
inadequate lateral
drainage in
depressions

Open Forest of
Eucalyptus marginata
subsp. marginata with
some Corymbia
calophylla on rises,
Woodland of Melaleuca
preissiana and Banksia
littoralis in depressions

Banksia grandis,
Persoonia longifolia
and Allocasuarina
fraseriana on sandy
flanks

Bossiaea linophylla, Bossiaea
ornata, Hovea trisperma on
rises, Stirlingia latifolia on
sands, Astartea fascicularis,
Hakea varia and
Hypocalymma angustifolium in
depressions

Humid south
E. of Manjimup

Undulating
upland surface of
the Darling
Plateau

Yellow brown
gravelly loamy
sand, relatively
infertile

Moderately water
shedding via
subsoil, good
infiltration and
storage capacity

Open Forest of
Eucalyptus marginata
subsp. marginata and
Corymbia calophylla

Persoonia longifolia

Pteridium esculentum,
Leucopogon verticillatus,
Hovea elliptica, Hibbertia
amplexicaulis, Lomandra
drummondii, Clematis
pubescens, Tremandra diffusa
and Leucopogon capitellatus

Collis 1
(CO1)

Perhumid
south N of
Manjimup

Low hills with
smooth slopes on
the granitic
plateau

Yellow duplex soils,
with sandy loam
surface over clay
subsoil, moderately
fertile

Moderately water
shedding good
infiltration and
storage capacity

Open Forest of
Eucalyptus marginata
subsp. marginata with
some Corymbia
calophylla

Banksia grandis and
Persoonia longifolia

Leucopogon verticillatus,
Bossiaea ornata, Bossiaea
linophylla, Hovea trisperma,
Hakea amplexicaulis,
Macrozamia riedlei, Pteridium
esculentum and Leucopogon
capitellatus

Collis 2
(CO2)

Humid south N
of Manjimup

Low hills with
smooth slopes
and broadly
convex crests,
with rare granitic
outcrop

Gravelly yellow
duplex soils with
some lateritic
duricrust with
sandy loam
surface, moderately
infertile

Mildly water
shedding with good
infiltration on
generally good
storage capacity

Open Forest to Tall
Open forest of
Eucalyptus marginata
subsp. marginata and
Corymbia calophylla

Banksia grandis and
Persoonia longifolia

Bossiaea linophylla, Bossiaea
ornata, Leucopogon
verticillatus, Leucopogon
capitellatus, Podocarpus
drouynianus, Macrozamia
riedlei, Taxandria parviceps
ms and Hakea amplexicaulis

Dwellingup
(D1)

Humid central,
East of
Bridgetown

Residual lateritic
upland

Lateritic gravel with
sandy loam matrix

Mildly water
shedding, good
infiltration and
water storage
capacity

Open Forest of
Corymbia calophylla
and Eucalyptus
marginata subsp.
marginata

Some Banksia
grandis and
Persoonia longifolia

Bossiaea ornata, Bossiaea
linophylla, Hakea lissocarpha,
Macrozamia riedlei, Hibbertia
hypericoides, Pteridium
esculentum and Sollya
fusiformis
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Vegetation
complex

Geographic
region

Landform
description

Dalmore 1
(DM1)

Subhumid
central
between
Bridgetown
and Boyup
Brook

Dalmore
(DMg)

Soils

Soil hydrology

Overstorey

Midstorey

Understorey

Broad spurs and
low ridges, with
minor granitic
outcrops

Loamy gravels and
deeper sandy
gravels of
moderate to low
fertility

Moderately water
shedding with fair
infiltration and
water storing
capacity

Open Forest to
Woodland of Corymbia
calophylla and
Eucalyptus marginata
subsp. marginata

No midstorey

Dryandra sessilis var. sessilis,
Macrozamia riedlei, Bossiaea
ornata, Hakea lissocarpha,
Trymalium ledifolium, Dianella
revoluta and Leucopogon
capitellatus

Subhumid
central, East of
Bridge Town
on Tweeds
and Waters
roads

Steep rocky slope
of a deeply
dissected major
valley

Shallow skeletal
loams and sandy
loam, fertile

Strongly water
shedding with very
limited capacity for
infiltration and
storage

Open Woodland of
Corymbia calophylla
and Eucalyptus wandoo

Allocasuarina
huegeliana as
understorey to
Corymbia calophylla
and Eucalyptus
wandoo and as low
overstorey on rocky
sites

Phyllanthus calycinus, Hakea
lissocarpha, Darwinia
citriodora, Hovea
chorizemifolia, Borya
sphaerocephala, Sollya
fusiformis, Macrozamia riedlei,
Tetrarrhena laevis, Billardiera
drummondiana and
Chamaescilla corymbosa

Goonaping
(G)

Arid north,
East of
Mundaring

Broad shallow
depressions at
the head of
drainage lines in
the Darling
Plateau

Leached deep grey
sands underlain by
clay or iron/organic
hardpan

Mildly water gaining
via lateral flow in
the subsoil,
seasonally water
logged

Low Open Woodland of
Melaleuca preissiana
and Banksia littoralis

No midstorey

Leptocarpus tenax,
Meeboldina scariosa,
Hypocalymma angustifolium,
Lepidosperma squamatum,
Hakea varia, Hakea
ceratophylla and
Pericalymma ellipticum

Grimwade
(GR)

Humid central,
East of
Bridgetown

Medium sized
steeply sloping
valley

Gravelly loams and
shallow loams

Strongly water
shedding except
near drainage line,
moderate infiltration
but limited water
storage capacity

Open Forest of
Corymbia calophylla
with Eucalyptus
marginata subsp.
marginata on upper
slopes and Eucalyptus
patens and Eucalyptus
rudis on lower slopes

Heavy clearance,
some Persoonia
longifolia

Macrozamia riedlei,
Xanthorrhoea preissii,
Phyllanthus calycinus,
Leucopogon capitellatus,
Leucopogon propinquus,
Hakea lissocarpha, Hibbertia
hypericoides, Hypocalymma
angustifolium and Astartea
fascicularis on drainage line

Hester (HR)

Subhumid
Central North
of Bridgetown

Undulating
upland

Deep gravels with
sandy loam matrix
over kaolinitic clay
at depth

Mildly water
shedding via
subsoil, very good
infiltration, and
water storage
capacity

Open Forest of
Eucalyptus marginata
subsp. marginata and
Corymbia calophylla

Good development of
Banksia grandis,
Allocasuarina
fraseriana and
Persoonia longifolia

Leucopogon verticillatus,
Leucopogon propinquus,
Bossiaea ornata, Hakea
lissocarpha and Macrozamia
riedlei
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Vegetation
complex

Geographic
region

Landform
description

Kapalarup
(KP)

Humid south N
of Manjimup

Kirup (KR)

Soils

Soil hydrology

Overstorey

Midstorey

Understorey

Swampy plain
with lunettes

Cracking and noncracking clays on
plain, sandy
podzols on
lunettes, variable
fertility

Clay depressions
water gaining and
waterlogged,
lunettes adequately
drained

Woodland of
Eucalyptus marginata
subsp. marginata with
Banksia grandis and
Banksia ilicifolia on
lunettes, Sedgeland on
clayey depressions

No midstorey

Adenanthos obovatus,
Podocarpus drouynianus,
Taxandria parviceps ms on
lunettes; Evandra aristata,
Meeboldina scariosa ms,
Ficinia nodosa and Melaleuca
densa on clayey plains

Humid central
near Kirup

Broad mildly
sloping
depression in the
Darling Plateau

Deep leached grey
sand with organic
stained topsoil,
infertile

Mildly water
shedding via
subsoil, good
infiltration but only
moderate storage
capacity due to
coarseness

Open Forest of
Eucalyptus marginata
subsp. marginata

Strong development
of Xylomelum
occidentale less
Banksia grandis

Bossiaea linophylla, Acacia
extensa, Pteridium
esculentum, Hibbertia
hypericoides, Phlebocarya
ciliata, Philotheca spicata,
Gompholobium tomentosum,
Hibbertia racemosa,
Opercularia hispidula var.
pauciflora and Conostylis
serrulata

Lukin 1 (LK1)

Humid central,
East of
Bridgetown

Mildly sloping
gully among
residual uplands

Gravelly sandy
loam

Water gaining with
intermediate
infiltration and
water storage,
seasonally wet on
drainage line

Open Forest of
Corymbia calophylla
and Eucalyptus
marginata subsp.
marginata on slopes;
Woodland of
Eucalyptus rudis on
valley floor

Some Banksia
grandis and
Persoonia longifolia
on slopes only

Bossiaea linophylla, Hakea
lissocarpha, Hibbertia
hypericoides, Macrozamia
riedlei on slopes Astartea
fascicularis and Hypocalymma
angustifolium on drainage lines

Mattaband 1
(MT1)

Humid south N
of Manjimup

Minor hill rising
above the granitic
Darling Plateau

Yellow duplex soils,
with lateritic
duricrust or gravel
of low to moderate
fertility

Water shedding
with good
infiltration and
storage capacity,
well drained

Open to Tall Open
Forest of Eucalyptus
marginata subsp.
marginata and
Corymbia calophylla

Banksia grandis and
Persoonia longifolia

Leucopogon verticillatus,
Bossiaea linophylla, Bossiaea
ornata, Hovea trisperma,
Clematis pubescens,
Macrozamia riedlei, Pteridium
esculentum, Leucopogon
verticillatus and Acacia
lateriticola

Mattaband 2
(MT2)

Humid south N
of Manjimup

Minor hill rising
above the granitic
Darling Plateau

Yellow duplex soils,
with lateritic
duricrust or gravel
of low to moderate
fertility

Water shedding
with good
infiltration and
storage capacity,
well drained

Open to Tall Open
Forest of Eucalyptus
marginata subsp.
marginata and
Corymbia calophylla

Banksia grandis and
Persoonia longifolia

Leucopogon verticillatus,
Bossiaea linophylla, Bossiaea
ornata, Hovea trisperma,
Clematis pubescens,
Macrozamia riedlei, Pteridium
esculentum, Leucopogon
verticillatus and Acacia
lateriticola
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Vegetation
complex

Geographic
region

Landform
description

Soils

Soil hydrology

Overstorey

Midstorey

Understorey

Newgalup 1
(NW1)

Subhumid
central, East of
Bridge Town
on Tweeds
and Waters
roads

Terrace in the
valley of a major
stream dissecting
the Darling
Plateau

Brown sandy loams
and silty loams
over clay loam or
clay, moderately
fertile

Water gaining from
slopes, water
shedding to stream,
intermediate
infiltration and
storage capacity

Open Forest of
Corymbia calophylla,
Eucalyptus marginata
subsp. marginata and
Eucalyptus patens on
break of slope

Acacia saligna
approaching small
tree size, but
otherwise mainly tall
shrub storey of
Bossiaea linophylla
and Xanthorrhoea
preissii

Macrozamia riedlei,
Phyllanthus calycinus,
Leucopogon capitellatus,
Tetraria octandra, Dampiera
alata, Hibbertia amplexicaulis,
Desmocladus flexuosus and
Bossiaea linophylla

Newgalup 1
(NWf1)

Subhumid
central, East of
Bridge Town
on Tweeds
and Waters
roads

Valley floor and
stream bed of a
major stream
(Blackwood
River)

Alluvial soils,
including sands,
sandy loams on
loams, variable
fertility

Water gaining,
seasonally
inundated, not
seriously
waterlogged due to
good incision and
gradient of stream

Woodland of
Eucalyptus rudis

Melaleuca
rhaphiophylla on
riverbanks, less
commonly Banksia
seminuda and Acacia
saligna

Astartea fascicularis,
Lepidosperma effusum,
Hardenbergia comptoniana,
Pteridium esculentum, Acacia
extensa, Sollya fusiformis and
Pericalymma ellipticum plus
strong development of exotics

Newgalup 1
(NWg1)

Subhumid
central, East of
Bridge Town

Steeply sloping
rocky slopes of a
valley strongly
incised into the
Darling Plateau

Shallow skeletal
soils and yellow
duplex with gravelly
sandy loam topsoil,
fertile

Water shedding,
little or no subsoil
storage capacity,
but some springs

Range of vegetation
from Lithic Complex to
Woodland of
Eucalyptus rudis and
Corymbia calophylla
on deeper soils

No midstorey of trees

Hakea undulata, Hakea
lissocarpha, Bossiaea ornata,
Bossiaea eriocarpa,
Leucopogon capitellatus,
Phyllanthus calycinus,
Macrozamia riedlei and
Trymalium ledifolium

Pemberton
(PM2)

Humid south
E. of Manjimup

Floor of a valley
moderately
incised into the
Darling Plateau

Dark yellow brown
silty sand,
moderately fertile

Water gaining but
not waterlogged
due to good lateral
drainage

Open Forest of
Eucalyptus patens and
Corymbia calophylla

Hakea oleifolia and
Callistachys
lanceolata

Taxandria linearifolia ms,
Xanthorrhoea preissii,
Tremandra diffusa, Pteridium
esculentum, Opercularia
hispidula var. pauciflora,
Phyllanthus calycinus,
Leucopogon verticillatus and
Baumea juncea

Pindalup (Pn)

Subhumid
Central North
of Bridgetown

Weakly incised
flat bottomed
valley

Sandy gravels on
slopes, loamy
yellow duplex soils
on valley floor

Slopes mildly water
shedding, valley
floor water gaining
with poor drainage,
seasonally
waterlogged

Open Forest of
Corymbia calophylla
and Eucalyptus
marginata subsp.
marginata on slopes,
Woodland of
Eucalyptus rudis and
Banksia littoralis on
floor

No true tree
midstorey

Hakea varia, Hakea prostrata,
Hypocalymma angustifolium,
Meeboldina scariosa,
Lepidosperma squamatum,
Baeckea camphorosmae,
Synaphea petiolaris subsp.
petiolaris
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Vegetation
complex

Geographic
region

Landform
description

Quagering
(Q)

Perhumid
south Between
Pemberton
and Nannup

Southampton
(SP)

Soils

Soil hydrology

Overstorey

Midstorey

Understorey

Very gently
sloping sandy
terrain developed
on quartzose
sediments

Coarse gritty sands
to sandy clays,
humus and peaty
podzols, infertile

Neutral or water
gaining, with poor
lateral drainage
seasonally
waterlogged

Low Open Woodland of
Eucalyptus marginata
subsp. marginata,
Banksia ilicifolia and
Nuytsia floribunda or
treeless heath

No true midstorey

Taxandria parviceps ms,
Pultenaea reticulata, Kingia
australis, Beaufortia sparsa,
Evandra aristata, Dasypogon
bromeliifolius and
Homalospermum firmum

Humid central,
Blackwood
valley, East of
Nannup

Valley floor of the
Blackwood River,
eastward of the
Darling Scarp

Alluvial soils,
mainly brown silty
sands

Periodically flooded
but not acutely
waterlogged due to
deep incision of the
stream into the
terraces

Tall Woodland of
Eucalyptus rudis

Melaleuca
rhaphiophylla, Hakea
lasianthoides
approach the size of
small trees

Melaleuca lateritia, Pteridium
esculentum, Astartea
fascicularis, Gastrolobium
bilobum, Lepidosperma
squamatum and Juncus
pallidus

Wilga (WG)

Subhumid
central, NE of
Bridgetown

Near level
upland, only
slightly raised
above the
drainage lines

Podzol with sandy
loam surface,
infertile

Mildly water
shedding, good
infiltration and
storage

Open Forest of
Eucalyptus marginata
subsp. marginata and
Corymbia calophylla
greater in number but
with smaller crowns
than usual

Midstorey very poorly
developed, only
occasional Persoonia
longifolia

Hakea lissocarpha, Hibbertia
commutata, Hibbertia
amplexicaulis, Bossiaea
linophylla, Bossiaea ornata
and Leucopogon capitellatus

Wheatley
(WH1)

Perhumid
south W of
Manjimup

Moderately
incised valleys
(20-40m) with
relatively mild
slopes and
swampy valley
floor

Red and yellow
earths, red and
yellow duplex soils
on slopes, grey
brown to yellow
brown sands and
sandy loams on
floor, fertile

Slopes water
shedding but with
good infiltration and
storage capacity,
floor water gaining,
seasonally
waterlogged

Tall Open Forest of
Eucalyptus diversicolor
and Corymbia
calophylla on slopes,
Open Forest of
Eucalyptus patens on
valley floor

Banksia grandis on
upper slopes,
Allocasuarina
decussata and
Agonis flexuosa on
slopes/floor,
Callistachys
lanceolata on stream
bank

Bossiaea webbii, Hovea
elliptica, Trymalium
floribundum, Chorilaena
quercifolia on slopes,
Leucopogon australis subsp.
acutifolius, Taxandria
linearifolia ms and Astartea
fascicularis on valley floor

Wheatley
(WH2)

Subhumid
south E of
Manjimup

Floor of a valley
moderately
incised into the
Darling Plateau

Dusky yellowish
brown clay loam
over clay of
moderate fertility

Water gaining,
prolonged
waterlogging and
inundation, saline
groundwater close
to surface

Scattered emergent of
Eucalyptus rudis

Moderately Tall (3m)
Shrubland of
Melaleuca incana and
Melaleuca viminea;
also Tall Sedgeland
of Juncus pallidus
and Lepidosperma
effusum

*Chenopodium album,
Hypolaena exsulca, Triglochin
striata, Cotula coronopifolia
and Astartea fascicularis
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Vegetation
complex

Geographic
region

Landform
description

Wheatley
(WH3)

Subhumid
south E of
Manjimup

Yerraminnup
(YE)

Soils

Soil hydrology

Overstorey

Midstorey

Understorey

Slope of a valley
moderately
incised into the
Darling Plateau

Yellow duplex soil
with gravelly loamy
sand over sandy
clay, with lateritic
outcrop,
moderately fertile

Moderately water
shedding with good
infiltration and
moderate storage
capacity

Woodland of
Eucalyptus marginata
subsp. marginata and
Eucalyptus wandoo

Very weak midstorey
of Persoonia
longifolia

Xanthorrhoea preissii, Acacia
pulchella, Hakea lissocarpha,
Trymalium ledifolium,
Leucopogon capitellatus,
Leucopogon propinquus and
Macrozamia riedlei

Humid south E
of Manjimup

Floor and slopes
of a valley
moderately
incised into the
Darling Plateau,
with steep slopes
and broad floor

Yellow duplex soils
with sandy loam
surface, moderately
fertile

Slopes strongly
water shedding but
with good
infiltration capacity;
valley floors water
gaining, seasonally
waterlogged

Open Forest of
Corymbia calophylla
and Eucalyptus
marginata subsp.
marginata on the
slopes, Woodland of
Eucalyptus patens and
Eucalyptus rudis on
valley floor

Weakly developed
midstorey of
Persoonia longifolia
on the slopes,
Banksia littoralis on
the valley floor

Hakea varia, Taxandria
parviceps ms, Acacia
divergens, Leucopogon
australis subsp. acutifolius,
Xanthorrhoea preissii,
Desmocladus flexuosus,
Cyathochaeta avenacea and
Boronia megastigma

Yanmah
(YN1)

Perhumid
south Between
Pemberton
and Nannup

Minor valley
within the Darling
Plateau, with
broadly concave
valley floor

Yellow duplex soils
with loamy sand
topsoil on slopes,
sandy podzols and
humus podzols on
valley floor,
variable fertility

Slopes moderately
water shedding,
good infiltration and
moderate storage
capacity; floor
water gaining,
seasonally
waterlogging

Tall Open Forest of
Corymbia calophylla,
Eucalyptus marginata
subsp. marginata and
some Eucalyptus
diversicolor on slopes,
Banksia seminuda,
Banksia littoralis and
Taxandria juniperina
ms on valley floor

Midstorey of Banksia
grandis and Agonis
flexuosa

Bossiaea linophylla, Bossiaea
webbii, Bossiaea ornata,
Clematis pubescens, Acacia
myrtifolia, Leucopogon
verticillatus, Leucopogon
capitellatus, Pteridium
esculentum on slopes,
Taxandria parviceps ms and
Lepidosperma effusum on
valley floor

Yanmah
(YN2)

Humid south N
of Manjimup

Minor valley with
mild smooth
flanks and
broadly concave
floor

Yellow duplex soils
and some gravelly
sands on slopes,
sandy podzols and
humus podzols on
valley floors,
variable fertility

Slopes water
shedding with good
capacity for
infiltration and
storage, floors
water gaining
seasonally waterlogged

Tall Open Forest of
Eucalyptus marginata
subsp. marginata,
Eucalyptus patens and
Corymbia calophylla on
the slopes, woodland of
Banksia littoralis and
Banksia seminuda on
valley floor

Banksia grandis and
Persoonia longifolia
on upper slopes,
Agonis flexuosa on
lower slopes,
Callistachys
lanceolata on stream
banks

Bossiaea linophylla, Bossiaea
aquifolium subsp. laidlawiana,
Trymalium floribundum, Acacia
pulchella, Pteridium
esculentum on valley slopes;
Lepidosperma tetraquetrum
and Taxandria linearifolia ms
on valley floor

Yornup (YR)

Subhumid
south Perup E
of Manjimup

Floor of a shallow
depression in the
Darling Plateau

Yellow duplex soil
with bleached
sandy loam topsoil
over mottled clay,
infertile

Water gaining,
seasonally
waterlogged

Woodland of
Eucalyptus marginata
subsp. marginata and
Corymbia calophylla

Hakea prostrata and
Acacia saligna
approaching the
status of a small tree

Hypocalymma angustifolium,
Synaphea petiolaris subsp.
petiolaris, Lepidosperma
squamatum and Baeckea
camphorosmae
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Table 2

Shire of Nannup vegetation complex descriptions

Vegetation
complex

Geographic region

Landform description

Soils

Soil hydrology

Overstorey

Midstorey

Understorey

Angove (A)

Perhumid South,
West of Manjimup

Broad drainage
divide with very
gentle slopes,
developed on
quartzose sediments

Mainly yellow
duplex soils with
sandy surface
over mottled clay;
also some humus
podzols; infertile

Neither water
gaining nor
shedding but with
poor lateral
drainage and
hence seasonally
waterlogged

Low Open Woodland
of depauperata
Eucalyptus
marginata subsp.
marginata with
Banksia ilicifolia,
Xylomelum
occidentale and
Nuytsia floribunda

No midstorey

Taxandria parviceps ms,
Pultenaea reticulata, Kingia
australis, Adenanthos
obovatus, Leucopogon
australis subsp. acutifolius,
Homalospermum firmum
and Dasypogon
bromeliifolius

Bidella (BD)

Humid central
near Cundinup

Broad shallow valley
below the Darling
Scarp on the
Blackwood Plateau

Pale brown silty
loam over sandy
clay, moderately
fertile

Strongly water
gaining,
waterlogged for
greater part of the
year

Woodland of
Corymbia calophylla
and Eucalyptus
patens

No midstorey other
than tall
Xanthorrhoea preissii
and Mirbelia dilatata

Hakea varia, Hakea
lissocarpha, Leucopogon
capitellatus, Hibbertia
hypericoides,
Hypocalymma
angustifolium and
Lepidosperma squamatum

Bidella (BD)

Humid Southwest
- Northwest from
Nannup

Minor valleys in the
Blackwood Plateau,
with broadly concave
floor

Yellow duplex
soils on slopes
merging into
humus podzols
underlain by
iron/organic
hardpan

Slopes water
shedding, floors
water gaining,
seasonally
waterlogged

Open Forest of
Eucalyptus
megacarpa on valley
floor; Eucalyptus
marginata subsp.
marginata and
Corymbia calophylla
on slopes

Melaleuca preissiana
and Banksia
seminuda on valley
floor and
Allocasuarina
fraseriana on slopes

Taxandria parviceps ms,
Adenanthos meisneri,
Mesomelaena tetragona,
Kingia australis, Petrophile
diversifolia, Thomasia
macrocalyx and
Lepidosperma squamatum

Bevan 1 (BE1)

Perhumid south W
of Manjimup

Broadly convex crest
of a gently undulating
plateau

Yellow duplex
soil with sand to
sandy loam
surface and
lateritic gravels
and duricrust and
clayey subsoil,
relatively infertile

Mildly water
shedding
(laterally via
subsoil) good
infiltration and
water storage
capacity

Tall Open Forest of
Eucalyptus
marginata subsp.
marginata and
Corymbia calophylla

Banksia grandis and
Persoonia longifolia

Leucopogon verticillatus,
Macrozamia riedlei, Hovea
chorizemifolia, Hovea
elliptica, Hakea
amplexicaulis, Podocarpus
drouynianus, Bossiaea
linophylla and Grevillea
trifida
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Vegetation
complex

Geographic region

Landform description

Soils

Soil hydrology

Overstorey

Midstorey

Understorey

Blackwood (BK)

Humid southwest,
NW or Nannup

Moderately steep
slopes of the
Blackwood River
Valley within
Blackwood Plateau

Yellow duplex
soils with gravelly
sandy loam
topsoil over
sandy clay

Strongly water
shedding, good
infiltration and
moderate storage
capacity

Open Forest of
Eucalyptus
marginata subsp.
marginata and
Corymbia calophylla

Persoonia longifolia

Podocarpus drouynianus,
Hakea lissocarpha,
Hibbertia hypericoides,
Bossiaea ornata, Acacia
obovata, Patersonia
umbrosa var. xanthina and
Dryandra bipinnatifida

Balingup (BL)

Humid central
between Kirup
and Cundinup

Deeply incised valley
of a minor tributary of
the Blackwood River

Red brown sandy
loam to loam
over saprolite,
fertile

Moderately water
shedding except
on streamline,
moderate
infiltration and
storage capacity

Tall Open Forest of
Corymbia calophylla
and Eucalyptus
patens

No midstorey of trees
but tall shrub stratum
of Trymalium
floribundum
approaching size of
small tree

Hibbertia amplexicaulis,
Tremandra diffusa,
Chorizema ilicifolium,
Clematis pubescens,
Hardenbergia
comptoniana, Pteridium
esculentum, Leucopogon
verticillatus and
Lepidosperma
tetraquetrum on streamline

Balingup (BLf)

Humid central,
West of Kirup

Slopes of a
moderately incised
valley in the Darling
Plateau

Yellow brown
sandy loam over
clay, with lateritic
and granitic
outcrops,
moderately fertile

Strongly water
shedding on mid
slope, mildly
water gaining on
lower slopes

Open Forest of
Corymbia calophylla
and Eucalyptus
marginata subsp.
marginata with
Eucalyptus patens
on lower slope

Mirbelia dilatata
approaching the size
of a small tree, on
lower slope

Hibbertia hypericoides,
Acacia lateriticola,
Xanthorrhoea preissii,
Hakea lissocarpha,
Leucopogon capitellatus,
Hypocalymma
angustifolium, Macrozamia
riedlei, Lepidosperma
squamatum and
Leucopogon propinquus

Bentley (BN)

Humid Southwest
- West of Nannup

Mildly sloping
terraces not
associated with
current major stream
(non-riverine)

Yellow brown
silty sands with
some lateritic
outcrops

Neither water
shedding nor
gaining, good
infiltration and
storage capacity

Open Forest of
Eucalyptus
marginata subsp.
marginata with some
Corymbia calophylla

Banksia grandis,
Persoonia longifolia,
and Allocasuarina
fraseriana

Bossiaea ornata, Acacia
extensa, Leucopogon
verticillatus, Patersonia
umbrosa var. xanthina,
Adenanthos barbiger,
Macrozamia riedlei and
Desmocladus flexuosus

Bridgetown (BT)

Humid central,
Blackwood valley,
East of Nannup

Steep slopes of the
Blackwood River
dissection

Skeletal gritty
loams with
outcrops of
crystalline rocks
(granite gneiss,
dolerite)

Strongly water
shedding,
moderate
infiltration and
very limited
storage capacity

Woodland of
Corymbia calophylla
on deeper soils to
Heath on shallow
soils

No midstorey

Xanthorrhoea preissii,
Leucopogon capitellatus,
Leucopogon propinquus,
Leucopogon verticillatus,
Hakea lissocarpha and
Calothamnus quadrifidus
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Vegetation
complex

Geographic region

Landform description

Soils

Soil hydrology

Overstorey

Midstorey

Understorey

Bridgetown
(BTf)

Humid central,
Blackwood valley,
East of Nannup

Mildly sloping terrace
in the valley of the
Blackwood River

Yellow brown
sandy loam to
silty loam, at
times underlain
by secondary
laterite

Mildly water
shedding with
moderate
infiltration
capacity, water
storage capacity
affected by
laterite

Open Forest of
Corymbia calophylla
with admixture of
Eucalyptus rudis at
lower and Eucalyptus
marginata subsp.
marginata at upper
margin

Hakea lasianthoides
approaches the size
of a small tree

Leucopogon capitellatus,
Leucopogon propinquus,
Hibbertia hypericoides,
Phyllanthus calycinus,
Hibbertia amplexicaulis,
Dryandra lindleyana,
Chorizema ilicifolium,
Lepidosperma tenue,
Pimelea argentea and
Dodonaea viscosa

Catterick (CC1)

Humid central,
West of Kirup

Slope of a shallowly
incised minor valley
in the Darling Plateau

Yellowish brown
loamy sand of
moderate depth,
infertile

Mildly water
shedding on mid
slope, mildly
water gaining on
lower slope

Open Forest of
Eucalyptus
marginata subsp.
marginata and
Corymbia calophylla

Banksia grandis and
Banksia littoralis

Acacia extensa,
Adenanthos obovatus,
Leucopogon australis
subsp. acutifolius,
Hypolaena exsulca,
Pericalymma ellipticum,
Johnsonia lupulina,
Hibbertia hypericoides and
Tetraria octandra

Coate (CE)

Hyperhumid
Southwest,
Northwest of
Pemberton

Broad depression in
head-waters of a
stream within the
Blackwood Plateau

Humus podzols,
often underlain
by iron/organic
hardpan

Mildly water
gaining with good
infiltration and
moderate storage
capacity

Woodland of
Eucalyptus
marginata subsp.
marginata and
Corymbia calophylla

Weakly developed
Persoonia longifolia

Xanthorrhoea preissii,
Hovea elliptica, Taxandria
parviceps ms, Anarthria
scabra, Acacia myrtifolia,
Adenanthos obovatus and
Podocarpus drouynianus

Coate (CE)

Perhumid
Southwest,
Southwest of
Nannup

Broad swampy floor
of a head water
valley on the
Blackwood Plateau

Humus podzols
with dark brown
to black
iron/organic
horizon at about
1m depth

Water gaining
with ground-water
table near
surface for much
of the year

Low Open Woodland
or isolated
emergents of
Eucalyptus
marginata subsp.
marginata, Corymbia
calophylla,
Allocasuarina
fraseriana,
Melaleuca
preissiana, Banksia
littoralis and Banksia
ilicifolia

No true midstorey

Main stratum Sedgelands
and Heath of Taxandria
parviceps ms, Pultenaea
reticulata, Andersonia
sprengelioides, Evandra
aristata, Beaufortia sparsa,
Kingia australis and
Meeboldina scariosa
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Vegetation
complex

Geographic region

Landform description

Soils

Soil hydrology

Overstorey

Midstorey

Understorey

Corbalup (CL1)

Perhumid south N
of Manjimup

Very low rises and
shallow depressions

Yellow duplex
soils on rises,
sands and
podzols in
depressions,
variable fertility

Neutral or
somewhat water
gaining with
inadequate lateral
drainage in
depressions

Open Forest of
Eucalyptus
marginata subsp.
marginata with some
Corymbia calophylla
on rises, Woodland
of Melaleuca
preissiana and
Banksia littoralis in
depressions

Banksia grandis,
Persoonia longifolia
and Allocasuarina
fraseriana on sandy
flanks

Bossiaea linophylla,
Bossiaea ornata, Hovea
trisperma on rises,
Stirlingia latifolia on sands,
Astartea fascicularis,
Hakea varia and
Hypocalymma
angustifolium in
depressions

Collis 1 (CO1)

Perhumid south N
of Manjimup

Low hills with smooth
slopes on the granitic
plateau

Yellow duplex
soils, with sandy
loam surface
over clay subsoil,
moderately fertile

Moderately water
shedding good
infiltration and
storage capacity

Open Forest of
Eucalyptus
marginata subsp.
marginata with some
Corymbia calophylla

Banksia grandis and
Persoonia longifolia

Leucopogon verticillatus,
Bossiaea ornata, Bossiaea
linophylla, Hovea
trisperma, Hakea
amplexicaulis, Macrozamia
riedlei, Pteridium
esculentum and
Leucopogon capitellatus

Crowea (CRb)

Perhumid South,
West of Manjimup

Broad convex crests
and flanks of upper
slopes and ridges

Gravelly brown
duplex soils and
red earths, fertile

Water shedding,
with good
infiltration and
water storage
capacity

Tall Open Forest of
Eucalyptus
diversicolor and
Corymbia calophylla

Banksia grandis,
Persoonia longifolia
and Allocasuarina
decussata

Trymalium floribundum,
Bossiaea linophylla,
Bossiaea aquifolium subsp.
laidlawiana, Hovea
elliptica, Clematis
pubescens, Pteridium
esculentum, Chorilaena
quercifolia, Acacia
urophylla, Acacia
pentadenia and Crowea
angustifolia

Crowea (CRd)

Perhumid south
Between
Pemberton and
Nannup

Ridge and crests of
the uplands of the
Darling Plateau,
quartzilic influence

Yellow duplex
soils with grey
sand topsoil, over
sandy clay
subsoil, often
with ferruginous
gravel,
moderately fertile

Mildly water
shedding with
weak lateral and
vertical drainage

Open Forest of
Eucalyptus
marginata subsp.
marginata and
Corymbia calophylla

Banksia grandis and
Persoonia longifolia

Taxandria parviceps ms,
Acacia myrtifolia,
Macrozamia riedlei, Kingia
australis, Adenanthos
obovatus, Podocarpus
drouynianus, Xanthorrhoea
preissii and Leucopogon
australis subsp. acutifolius
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Vegetation
complex

Geographic region

Landform description

Soils

Soil hydrology

Overstorey

Midstorey

Understorey

Crowea (Cry)

Perhumid south N
of Pemberton

Convex ridges and
flanks in the
dissected uplands of
the Darling Plateau

Yellow duplex
with yellow brown
gravelly loamy
sand topsoil over
clay subsoil,
moderately fertile

Water shedding
with good
infiltration and
storage capacity

Tall Open Forest of
Corymbia calophylla
with admixture of
Eucalyptus
marginata subsp.
marginata, lesser
degree Eucalyptus
diversicolor

Weakly developed
second stratum of
Persoonia longifolia,
strongly developed
tall shrub/low tree
stratum of Bossiaea
aquifolium subsp.
laidlawiana, Acacia
myrtifolia and
Chorilaena
quercifolia

Leucopogon verticillatus,
Acacia pulchella, Acacia
urophylla, Opercularia
hispidula var. pauciflora,
Sphaerolobium medium,
Hibbertia amplexicaulis,
Clematis pubescens,
Scaevola microphylla and
Billardiera laxiflora

Cleave (CV)

Perhumid
southwest,
Northeast of Black
Point

Slight incision by a
minor stream into the
Scott River Plain

Humus podzol
with loamy
surface and clay
subsoil

Seasonally
flooded and water
logged, but with
some water
shedding to the
stream

Woodland of
Melaleuca preissiana

No midstorey

Pericalymma crassipes,
Hakea ceratophylla,
Mesomelaena tetragona,
Meeboldina scariosa,
Melaleuca basicephala P4,
Hakea sulcata,
Calothamnus lateralis and
Homalospermum firmum

D'Entrecasteaux
(D)

Perhumid south
near Black Point

Flats surrounded by
steep dunes, both
recent

Dark calcareous
sand, with humus
enriched topsoil

Possibly water
gaining laterally,
but with good
internal drainage
and not
waterlogged for
prolonged
periods

Tall Shrubland and
Woodland of Agonis
flexuosa

Some Acacia saligna
and tall Xanthorrhoea
preissii and Hakea
prostrata

Hibbertia cuneiformis,
Hibbertia grossulariifolia,
Lepidosperma gladiatum,
Lepidosperma squamatum,
Senecio lautus, Lobelia
tenuior, Desmocladus
flexuosus and
Lagenophora huegelii

D'Entrecasteaux
(D5)

Perhumid
southwest,
D'Entrecasteaux
dunes near Black
Point

Minor swale in newly
stabilized dunes

Very shallow
humus
incorporation in
deep sand, high
calcium

High infiltration,
limited storage
capacity due to
coarseness of
sands, moderate
exposure to wind

Low Open Woodland
of Agonis flexuosa

No midstorey

Hibbertia grossulariifolia,
Clematis pubescens,
Hardenbergia
comptoniana, Spyridium
globulosum, Pteridium
esculentum, Rhagodia
baccata, Leucopogon
capitellatus, Senecio
ramosissimus and
Desmocladus flexuosus
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Vegetation
complex

Geographic region

Landform description

Soils

Soil hydrology

Overstorey

Midstorey

Understorey

D'Entrecasteaux
(Dd)

Perhumid
southwest
D'Entrecasteaux
dunes near Black
Point

Shallow swale among
stabilized dunes

Sandy podzol

Slightly water
gaining, good
infiltration and fair
storage capacity

Low Woodland of
Banksia attenuata
and Nuytsia
floribunda

No midstorey

Patersonia occidentalis,
Leucopogon australis
subsp. acutifolius,
Xanthorrhoea preissii,
Melaleuca thymoides,
Tyrbastes glaucescens P4,
Leucopogon distans,
Acacia pulchella var.
pulchella and Philotheca
spicata

D'Entrecasteaux
(Dd5)

Perhumid
southwest
D'Entrecasteaux
dunes near Black
Point

Low ridge in old
stabilized dune
system

Sandy podzol

High infiltration
and fair storage
capacity, lateral
shedding via
subsoil

Open Forest of
Eucalyptus
marginata subsp.
marginata (severe
malformation by fire)

Poorly developed
Agonis flexuosa

Taxandria parviceps ms,
Leucopogon capitellatus,
Macrozamia riedlei,
Pteridium esculentum,
Leucopogon unilateralis,
Podocarpus drouynianus,
Boronia crenulata,
Macrozamia riedlei and
Pteridium esculentum

D'Entrecasteaux
(DE5)

Perhumid
Southwest, Black
Point

Basaltic outcrop with
thin overlay of sandy
soil

Shallow red
brown sandy
loam, relatively
fertile

Mildly water
gaining, with
variable
infiltration and
storage capacity

Emergents of Acacia
saligna and
Melaleuca cuticularis

No midstorey

Coastal Complex and
Heath of Acacia pulchella,
Hibbertia amplexicaulis,
Hypolaena pubescens,
Baumea juncea, Villarsia
parnassifolia, Hakea varia,
Melaleuca pauciflora,
Xanthorrhoea preissii,
Gahnia trifida, Melaleuca
incana subsp. incana and
Cassytha racemosa

Donnelly (DO)

Perhumid South Donnelly River,
North of Seven
Day Rd

Narrow terraces of
major very deeply
incised valleys

Brown sandy
alluvial loams,
fertile

Water gaining but
now water-logged
due to deep
stream incision
and gradient

Tall Open Forest of
Eucalyptus
diversicolor with
some Corymbia
calophylla

Particularly well
developed midstorey
of tall Agonis
flexuosa,
Allocasuarina
decussata with
Callistachys
lanceolata on river
bank

Chorilaena quercifolia,
Chorizema diversifolium,
Logania vaginalis,
Opercularia volubilis and
Lepidosperma effusum
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Geographic region
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Soils

Soil hydrology

Overstorey

Midstorey

Understorey

Darradup (DP)

Humid southwest,
NW or Nannup

Terraced valley floor
of the Blackwood
River; upper bench
shown here

Brown clayey
sand or sand

Water gaining,
seasonally
waterlogged with
moderate
infiltration and
storage capacity

Open Forest to
Woodland of
Corymbia calophylla
with some
Eucalyptus
marginata subsp.
marginata and
Eucalyptus rudis

Melaleuca preissiana

Xanthorrhoea preissii,
Leucopogon propinquus,
Leucopogon verticillatus,
Orthrosanthus laxus,
Jacksonia horrida, Acacia
extensa, Hibbertia
hypericoides and
Adenanthos barbiger

Darling Scarp
(DS1)

Humid central
near Cundinup

Spur extending from
Darling Scarp toward
the Blackwood
Plateau

Yellow brown
gravelly sandy
loam over sandy
clay, moderately
fertile

Mildly water
shedding, good
infiltration and
moderate storage
capacity

Open Forest of
Eucalyptus
marginata subsp.
marginata and
Corymbia calophylla

Weak development
of midstorey of
Persoonia longifolia
and tall Xanthorrhoea
preissii

Bossiaea linophylla,
Phyllanthus calycinus,
Hakea lissocarpha,
Leucopogon verticillatus,
Leucopogon capitellatus,
Hakea amplexicaulis,
Chorizema ilicifolium,
Macrozamia riedlei and
Conostylis serrulata

Gale (GA)

Perhumid south S
of Nannup

Very gently sloping
depositional apron of
the Wishart Unit, on
Darling Scarp

Very gravelly light
yellow brown
sands, with some
lateritic duricrust
and gravels,
relatively infertile

Moderately water
shedding with
good infiltration
and storage
capacity

Tall Open Forest of
Eucalyptus
marginata subsp.
marginata and
Corymbia calophylla

Banksia grandis,
Persoonia longifolia
and Xylomelum
occidentale

Bossiaea linophylla,
Bossiaea ornata, Hovea
trisperma, Acacia
pulchella, Leucopogon
verticillatus and Stirlingia
latifolia

Grimwade (GR)

Humid central
between Balingup
and Cundinup

Deeply incised valley
of medium sized
stream close Darling
Scarp

Skeletal soils,
mostly shallow
gritty loams, with
granitic outcrops

Slopes strongly
water shedding,
limited infiltration
and storage
capacity

Fringing Woodland of
Eucalyptus rudis on
streamline,
Woodland of
Corymbia calophylla
with few Eucalyptus
marginata subsp.
marginata on slopes

No midstorey, some
tall Xanthorrhoea
preissii

Gastrolobium spinosum,
Darwinia citriodora,
Dodonaea ceratocarpa,
Dodonaea viscosa, Hakea
lissocarpha, Macrozamia
riedlei, Trymalium
floribundum, Bossiaea
linophylla and Phyllanthus
calycinus
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Soils

Soil hydrology

Overstorey

Midstorey

Understorey

Hester (HR)

Humid central
between Balingup
and Cundinup

Transition between
uplands and
shallowly incised
broad gully in head
waters of a minor
stream

Red brown
gravelly loam,
moderately fertile

Mildly water
shedding with
good infiltration
and storage
capacity

Open to Tall Open
Forest of Corymbia
calophylla and
Eucalyptus
marginata subsp.
marginata

Banksia grandis and
Persoonia longifolia

Bossiaea linophylla,
Pteridium esculentum,
Leucopogon verticillatus,
Leucopogon capitellatus,
Clematis pubescens,
Hibbertia hypericoides,
Hibbertia amplexicaulis,
Hakea amplexicaulis,
Bossiaea ornata, Hovea
chorizemifolia and
Chorizema rhombeum

Jasper (JA)

Hyperhumid
southwest, lower
Donnelly River

Shallow (<10m)
trench incised into
the Scott Coastal
Plain and
D’Entrecasteaux
Dunes by the
Donnelly River and
Barlee Brook with two
terraces

Grey brown to
light yellow brown
silty loams to silty
clay loams

Marginally water
gaining but
reasonably well
drained due to
stream incision

Open Forest to
Woodland of
Corymbia calophylla

Agonis flexuosa,
Banksia grandis,
Persoonia longifolia
Callistachys
lanceolata on
streamline only

Podocarpus drouynianus,
Bossiaea linophylla, Kingia
australis, Adenanthos
obovatus, Hardenbergia
comptoniana, Macrozamia
riedlei, Pteridium
esculentum and
Lepidosperma squamatum

Jalbaragup (JL)

Humid Southwest,
West of Nannup

Valley of medium
sized streams
moderately incised
into the Blackwood
Plateau

Yellow duplex
soils on slopes,
with loamy sand
over sandy clay,
silty loams and
orange earths on
floor

Slopes water
shedding with
moderate
infiltration and
storage capacity;
floor water
gaining,
waterlogged

Open Forest of
Corymbia calophylla,
Eucalyptus
marginata subsp.
marginata on slopes,
Eucalyptus patens
and Eucalyptus
rudis on valley floor

Banksia grandis,
Persoonia longifolia
on slopes; Agonis
flexuosa and Banksia
seminuda on valley
floors

Bossiaea ornata, Hakea
ruscifolia, Podocarpus
drouynianus, Dasypogon
hookeri on slopes; Astartea
fascicularis, Taxandria
parviceps ms, Taxandria
linearifolia ms, Acacia
divergens and Gahnia
trifida on floor

Jangardup (JN)

Perhumid
southwest,
Northeast of Black
Point

Slightly undulating
terrain at the
interface of the
Blackwood Plateau
with Scott River Plain

Ranging from
humus podzols
on the poorly
drained
depressions to
sandy yellow
duplex soils on
the rises, infertile

Water gaining,
seasonally
waterlogged in
the depressions,
mildly water
shedding with
good infiltration
but only
moderate storage
on rises

Woodland of
Eucalyptus
marginata subsp.
marginata, Corymbia
calophylla on rises,
thicket Melaleuca
preissiana and
Banksia littoralis in
depressions

Banksia grandis on
rises only, as
scattered trees

Podocarpus drouynianus,
Anarthria scabra,
Adenanthos obovatus on
rises; Taxandria parviceps
ms, Beaufortia sparsa,
Evandra aristata in
depressions
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Soils
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Overstorey

Midstorey

Understorey

Kingia (KI)

Humid Southwest
- Northwest from
Nannup

Undulating crests and
slopes on divide on
the Blackwood
Plateau

Gravelly yellow
duplex soil with
humus enriched
topsoil

Water shedding
with good
infiltration and
storage capacity

Open Forest of
Eucalyptus
marginata subsp.
marginata with some
Corymbia calophylla

Well developed
second stratum of
Allocasuarina
fraseriana, Banksia
grandis, Persoonia
elliptica and
Persoonia longifolia
and Xylomelum
occidentale

Taxandria parviceps ms,
Podocarpus drouynianus,
Adenanthos obovatus,
Anarthria prolifera,
Lindsaea linearis,
Dasypogon bromeliifolius
and Leucopogon australis
subsp. acutifolius

Lakes and open
water (L)

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Lefroy (LF)

Perhumid South,
West of Manjimup

Moderately deeply
incised valleys (4060m) with fairly steep
slopes, narrow
terraces, well defined
stream channel

Mainly red
earths, red and
brown duplex
soils, fertile

Slopes water
shedding but with
good infiltration
and storage
capacity, terrace
water gaining but
not severely
waterlogged

Tall Open Forest of
Eucalyptus
diversicolor with
some Corymbia
calophylla with Low
Forest of Taxandria
juniperina ms and
Callistachys
lanceolata on terrace

Banksia grandis on
upper slopes,
Allocasuarina
decussata and
Agonis flexuosa on
mid and lower
slopes, Taxandria
juniperina ms on floor

Acacia urophylla,
Trymalium floribundum,
Bossiaea aquifolium subsp.
laidlawiana, Chorilaena
quercifolia, Tremandra
stelligera on slopes,
Chorizema diversifolium,
Lepidosperma effusum,
Logania vaginalis and
Opercularia volubilis on
floor

Layman (LY)

Humid Southwest
- West of Nannup

Broadly concave and
elongated
depressions,
probably former
valley floors

Yellow brown
silty sand

Mildly water
gaining, but with
good internal
drainage

Woodland to Open
Forest of Eucalyptus
marginata subsp.
marginata and
Corymbia calophylla

Xylomelum
occidentale, Banksia
grandis, Persoonia
longifolia and
Allocasuarina
fraseriana

Hibbertia hypericoides,
Bossiaea ornata, Bossiaea
linophylla, Adenanthos
obovatus, Leucopogon
propinquus, Mesomelaena
tetragona, Daviesia
incrassata and Grevillea
quercifolia

Milyeanup (MP)

Perhumid
southwest Blackwood
plateau SW of
Nannup

Margin of the
Blackwood Plateau,
within the basaltic
zone

Gravelly yellow
brown sands and
yellow to red
brown sand with
clay sand texture,
fertile

Mildly water
shedding with
good infiltration ,
moderate to good
storage capacity

Open to Tall Open
Forest of Eucalyptus
marginata subsp.
marginata and
Corymbia calophylla

Allocasuarina
fraseriana, Banksia
grandis and
Persoonia longifolia

Allocasuarina fraseriana,
Banksia grandis and
Persoonia longifolia
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Appendix 1

Vegetation
complex

Geographic region

Landform description

Soils

Soil hydrology

Overstorey

Midstorey

Understorey

Mattaband 1
(MT1)

Humid south N of
Manjimup

Minor hill rising above
the granitic Darling
Plateau

Yellow duplex
soils, with lateritic
duricrust or
gravel of low to
moderate fertility

Water shedding
with good
infiltration and
storage capacity,
well drained

Open to Tall Open
Forest of Eucalyptus
marginata subsp.
marginata and
Corymbia calophylla

Banksia grandis and
Persoonia longifolia

Leucopogon verticillatus,
Bossiaea linophylla,
Bossiaea ornata, Hovea
trisperma, Clematis
pubescens, Macrozamia
riedlei, Pteridium
esculentum, Leucopogon
verticillatus and Acacia
lateriticola

Nillup (N)

Perhumid
southwest Junction of Scott
River Rd and
Brockman Hwy

Level to gently
undulating plain on
Blackwood Plateau

Yellow brown
sandy loam over
mottled light grey
sandy clay loam

Neither water
gaining nor water
shedding, with
good infiltration
and moderate
storage capacity

Open Forest of
Eucalyptus
marginata subsp.
marginata and
Corymbia calophylla

Banksia grandis,
Xylomelum
occidentale and
Agonis flexuosa

Adenanthos obovatus,
Taxandria parviceps ms,
Podocarpus drouynianus,
Macrozamia riedlei,
Hibbertia hypericoides,
Hakea amplexicaulis and
Xanthorrhoea preissii

Nillup (Nd)

Perhumid
Southwest East of
Warner Glen Rd,
South of
Blackwood River

Sandy rise on the
lateritised surface of
the Blackwood
Plateau

Yellowish brown
deep sand with
organic enriched
topsoil

Weakly water
shedding via
subsoil, good
infiltration but
poor storage
capacity due to
coarse texture

Woodland of
Corymbia calophylla,
Eucalyptus
marginata subsp.
marginata and
Allocasuarina
fraseriana

No midstorey

Taxandria parviceps ms,
Mesomelaena tetragona,
Acacia extensa, Hibbertia
hypericoides, Adenanthos
barbiger, Leucopogon
australis subsp. acutifolius
and Hovea elliptica

Nillup (Nw)

Perhumid
Southwest East of
Warner Glen Rd,
South of
Blackwood River

Shallow and narrow
open drainage
depression with the
Blackwood Plateau

Pale grey brown
sandy loam over
light grey sandy
clay, moderately
fertile

Slopes mildly
water shedding,
floor water
gaining,
seasonally
waterlogged

Open Forest of
Eucalyptus
marginata subsp.
marginata,
Eucalyptus patens,
Corymbia calophylla
and Eucalyptus
megacarpa

Banksia grandis on
slopes only,
Trymalium
floribundum
reaching status of a
small tree on valley
floor

Pteridium esculentum,
Xanthorrhoea preissii,
Acacia divergens, Astartea
fascicularis, Taxandria
linearifolia ms,
Lasiopetalum floribundum,
Gahnia trifida, Trymalium
floribundum and
Lepidosperma
tetraquetrum
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Appendix 1

Vegetation
complex

Geographic region

Landform description

Soils

Soil hydrology

Overstorey

Midstorey

Understorey

Pemberton
(PM1)

Perhumid south N
of Pemberton

Slopes of a minor
valley shallowly
incised into the
Darling Plateau

Red and yellow
earths and
duplex soils, with
gravelly sandy
loam topsoil,
fertile

Water shedding
with good
infiltration and
storage capacity

Tall Open Forest of
Eucalyptus
diversicolor with
minor admixture of
Corymbia calophylla,
regrowth forest, not
full potential height

Agonis flexuosa,
Allocasuarina
decussata, in
addition lower
Bossiaea aquifolium
subsp. laidlawiana,
Trymalium
floribundum and
Chorilaena
quercifolia

Pteridium esculentum,
Acacia pulchella, Acacia
urophylla, Tremandra
stelligera, Leucopogon
capitellatus, Lasiopetalum
floribundum, Lomandra
pauciflora and Bossiaea
aquifolium subsp.
laidlawiana

Quagering (Q)

Perhumid south
Between
Pemberton and
Nannup

Very gently sloping
sandy terrain
developed on
quartzose sediments

Coarse gritty
sands to sandy
clays, humus and
peaty podzols,
infertile

Neutral or water
gaining, with poor
lateral drainage
seasonally
waterlogged

Low Open Woodland
of Eucalyptus
marginata subsp.
marginata, Banksia
ilicifolia and Nuytsia
floribunda or treeless
heath

No true midstorey

Taxandria parviceps ms,
Pultenaea reticulata, Kingia
australis, Beaufortia
sparsa, Evandra aristata,
Dasypogon bromeliifolius
and Homalospermum
firmum

Scott (Sc)

Perhumid
southwest,
Northeast of Black
Point

Sandy rise or dune
on the Scott River
Plain, occurring as
long narrow strips

Sandy loam to
sand, with humus
enriched topsoil,
infertile

Mildly water
shedding via
subsoil, good
infiltration,
moderate storage

Open Forest of
Corymbia calophylla
and Eucalyptus
marginata subsp.
marginata

Sparse midstorey of
Xylomelum
occidentale

Petrophile diversifolia,
Acacia gilbertii, Tetraria
octandra, Kingia australis
Xanthorrhoea preissii,
Podocarpus drouynianus,
Taxandria parviceps ms,
Xanthorrhoea preissii and
Pteridium esculentum

Scott (Sd)

Perhumid
southwest - Scott
Coastal Plain

Mildly sloping coastal
plain

Bleached loamy
sands with
organic stained
topsoil

Mildly water
shedding with
good infiltration
but only
moderate storage
capacity

Open Forest to
Woodland of
Eucalyptus
marginata subsp.
marginata and
Corymbia calophylla

Agonis flexuosa,
Xylomelum
occidentale, Banksia
grandis, Persoonia
longifolia and
Banksia littoralis

Acacia browniana var.
obscura Acacia myrtifolia,
Taxandria parviceps ms,
Anigozanthos flavidus,
Grevillea brachystylis
subsp. australis, Hakea
linearis and Xanthorrhoea
preissii

Scott (Sd2)

Perhumid
southwest - Scott
Coastal Plain

Mildly sloping coastal
plain

Bleached loamy
sand with organic
stained topsoil

Barely water
shedding via
subsoil, ground
water, within
reach of roots

Open Forest to
Woodland of
Eucalyptus
marginata subsp.
marginata and
Corymbia calophylla

Melaleuca preissiana

Astartea fascicularis,
Daviesia cordata, Evandra
aristata, Meeboldina
scariosa, Pultenaea
reticulata, Xanthorrhoea
preissii and Grevillea
brachystylis subsp.
australis R
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Appendix 1

Vegetation
complex

Geographic region

Landform description

Soils

Soil hydrology

Overstorey

Midstorey

Understorey

Southampton
(SP)

Humid central,
Blackwood valley,
East of Nannup

Valley floor of the
Blackwood River,
eastward of the
Darling Scarp

Alluvial soils,
mainly brown
silty sands

Periodically
flooded but not
acutely
waterlogged due
to deep incision
of the stream into
the terraces

Tall Woodland of
Eucalyptus rudis

Melaleuca
rhaphiophylla,
Hakea lasianthoides
approach the size of
small trees

Melaleuca lateritia,
Pteridium esculentum,
Astartea fascicularis,
Gastrolobium bilobum,
Lepidosperma squamatum
and Juncus pallidus

Scott Scarp (SS)

Perhumid
southwest Blackwood
plateau SW of
Nannup

Escarpment between
Blackwood Plateau
and a stream, on
basaltic rock

Red earth with
friable sandy
loam changing to
clay loam and
clay in subsoil,
very fertile

Water shedding
with fair
infiltration and
water storage
capacity

Open Forest of
Eucalyptus
megacarpa and
Eucalyptus patens on
lower slopes,
Corymbia calophylla
and Eucalyptus
marginata subsp.
marginata on mid
and upper slopes

Callistachys
lanceolata and
Agonis flexuosa
near stream line,
Banksia grandis and
Persoonia longifolia
on slopes

Bossiaea linophylla, Hakea
lissocarpha, Leucopogon
capitellatus, Leucopogon
propinquus, Leucopogon
verticillatus, Acacia
urophylla, Hibbertia
amplexicaulis and Clematis
pubescens

Scott (Swd)

Perhumid
southwest - Scott
Coastal Plain

Broad drainage line
within coastal plain

Bleached loamy
sand with organic
stained topsoil

Mildly water
gaining with
groundwater
close to surface

Open Forest to
Woodland of
Eucalyptus patens
and Eucalyptus
marginata subsp.
marginata

Melaleuca preissiana
and Banksia littoralis

Acacia extensa, Acacia
myrtifolia, Taxandria
linearifolia ms Taxandria
parviceps ms, Eutaxia
epacridoides,
Hypocalymma sp. Scott
River (AS George 11773),
Pimelea hispida, Aotus
carinata P4 and Chordifex
gracilior

Telerah (TL)

Perhumid
southwest Blackwood
plateau SW of
Nannup

Slightly undulating
divides of the
sedimentary portion
of the Blackwood
Plateau

Wide range from
lateritic duricrust,
through gravels,
sands to sandy
loams and sandy
clay loams,
infertile

Mildly water
shedding to water
gaining, good
infiltration,
variable storage
capacity

Woodland of
Eucalyptus
marginata subsp.
marginata and
Corymbia calophylla

Xylomelum
occidentale and
Allocasuarina
fraseriana

Taxandria parviceps ms,
Kingia australis,
Hypocalymma
angustifolium, Adenanthos
obovatus, Dasypogon
bromeliifolius,
Lepidosperma squamatum
and Andersonia
sprengelioides
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Vegetation
complex

Geographic region

Landform description

Soils

Soil hydrology

Overstorey

Midstorey

Understorey

Warren (WA)

Perhumid South
on Donnelly River,
West of Manjimup

Narrow terrace of a
deeply incised major
valley

Brown sandy
loams (alluvium),
fertile

Water gaining,
seasonally
inundated but
with good lateral
drainage (stream
incision and
gradient)

Tall Open Forest of
Eucalyptus
diversicolor,
Corymbia calophylla
and to a lesser
degree Eucalyptus
patens

Tall Agonis flexuosa,
Allocasuarina
decussata with
Callistachys
lanceolata on stream
banks

Chorilaena quercifolia,
Chorizema diversifolium,
Logania vaginalis,
Opercularia volubilis and
Lepidosperma effusum

Water (Water)

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Wheatley (WH1)

Perhumid south W
of Manjimup

Moderately incised
valleys (20-40m) with
relatively mild slopes
and swampy valley
floor

Red and yellow
earths, red and
yellow duplex
soils on slopes,
grey brown to
yellow brown
sands and sandy
loams on floor,
fertile

Slopes water
shedding but with
good infiltration
and storage
capacity, floor
water gaining,
seasonally
waterlogged

Tall Open Forest of
Eucalyptus
diversicolor and
Corymbia calophylla
on slopes, Open
Forest of Eucalyptus
patens on valley floor

Banksia grandis on
upper slopes,
Allocasuarina
decussata and
Agonis flexuosa on
slopes/floor,
Callistachys
lanceolata on stream
bank

Bossiaea webbii, Hovea
elliptica, Trymalium
floribundum, Chorilaena
quercifolia on slopes,
Leucopogon australis
subsp. acutifolius,
Taxandria linearifolia ms
and Astartea fascicularis
on valley floor

Wheatley (WH2)

Subhumid south E
of Manjimup

Floor of a valley
moderately incised
into the Darling
Plateau

Dusky yellowish
brown clay loam
over clay of
moderate fertility

Water gaining,
prolonged
waterlogging and
inundation, saline
groundwater
close to surface

Scattered emergent
of Eucalyptus rudis

Moderately Tall (3m)
Shrubland of
Melaleuca incana
and Melaleuca
viminea; also Tall
Sedgeland of Juncus
pallidus and
Lepidosperma
effusum

*Chenopodium album,
Hypolaena exsulca,
Triglochin striata, Cotula
coronopifolia and Astartea
fascicularis

Wishart (WS2)

Perhumid south S
of Nannup

Less stripped portion
of the Darling Scarp
mantled by laterite

Gravelly, light
brown yellowish
sands with heavy
ferruginous
gravels, often
with duricrust,
relatively infertile

Strongly water
shedding via
subsoil, good
infiltration and
storage capacity

Tall Open Forest of
Eucalyptus
marginata subsp.
marginata with some
Corymbia calophylla

Banksia grandis,
Persoonia longifolia,
Leucopogon
verticillatus may
reach small tree size
Allocasuarina
fraseriana on sands

Bossiaea linophylla,
Bossiaea ornata, Hovea
trisperma, Clematis
pubescens, Acacia
pulchella and
Hardenbergia comptoniana
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Vegetation
complex

Geographic region

Landform description

Soils

Soil hydrology

Overstorey

Midstorey

Understorey

Wishart (WSv)

Humid central
near Cundinup

Minor gully in
transition between
Darling Scarp and
Blackwood Plateau

Yellow brown
gravelly sandy
loam over
mottled sandy
clay, moderately
fertile

Mildly water
gaining, but not
waterlogged for
prolonged period
because of
dissection

Open Forest of
Eucalyptus
marginata subsp.
marginata and
Corymbia calophylla

No midstorey
observed but site
strongly disturbed

Leucopogon propinquus,
Leucopogon verticillatus,
Xanthorrhoea preissii,
Acacia extensa, Pteridium
esculentum, Hakea
amplexicaulis, Hibbertia
amplexicaulis,
Lepidosperma tenue and a
strong development of
weed Watsonia sp.

Yanmah (YN1)

Perhumid south
Between
Pemberton and
Nannup

Minor valley within
the Darling Plateau,
with broadly concave
valley floor

Yellow duplex
soils with loamy
sand topsoil on
slopes, sandy
podzols and
humus podzols
on valley floor,
variable fertility

Slopes
moderately water
shedding, good
infiltration and
moderate storage
capacity; floor
water gaining,
seasonally
waterlogging

Tall Open Forest of
Corymbia calophylla,
Eucalyptus
marginata subsp.
marginata and some
Eucalyptus
diversicolor on
slopes, Banksia
seminuda, Banksia
littoralis and
Taxandria juniperina
ms on valley floor

Midstorey of Banksia
grandis and Agonis
flexuosa

Bossiaea linophylla,
Bossiaea webbii, Bossiaea
ornata, Clematis
pubescens, Acacia
myrtifolia, Leucopogon
verticillatus, Leucopogon
capitellatus, Pteridium
esculentum on slopes,
Taxandria parviceps ms
and Lepidosperma effusum
on valley floor

Yanmah (YN2)

Humid south N of
Manjimup

Minor valley with mild
smooth flanks and
broadly concave floor

Yellow duplex
soils and some
gravelly sands on
slopes, sandy
podzols and
humus podzols
on valley floors,
variable fertility

Slopes water
shedding with
good capacity for
infiltration and
storage, floors
water gaining
seasonally
water-logged

Tall Open Forest of
Eucalyptus
marginata subsp.
marginata,
Eucalyptus patens
and Corymbia
calophylla on the
slopes, woodland of
Banksia littoralis and
Banksia seminuda on
valley floor

Banksia grandis and
Persoonia longifolia
on upper slopes,
Agonis flexuosa on
lower slopes,
Callistachys
lanceolata on stream
banks

Bossiaea linophylla,
Bossiaea aquifolium subsp.
laidlawiana, Trymalium
floribundum, Acacia
pulchella, Pteridium
esculentum on valley
slopes; Lepidosperma
tetraquetrum and
Taxandria linearifolia ms
on valley floor
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Appendix 2
BAL assessment form

Generic / Draft
BUSHFIRE ATTACK LEVEL ASSESSMENT FORM/ REPORT
Property Details
Applicant’s Name: ………………………………………........……………………………………………
Contact Phone Number (H):………….…………................. (M): …….....…………………………….
Email ……………………………………
Shire: ……….……………………
Lot: …………………...
Address:…………………………………………………………………………………..........…….………

Type of building work
New Class 1 building
New Class 10a building
New Class 2 building
New Class 3 building
Alteration/Additions to an existing building
Description of building work: e.g. single dwelling with attached garage
.............................................................................................................................................................
Note:
Class 1a — a single dwelling being—
a detached house; or
one of a group of two or more attached dwellings, each being a building, separated by a fire-resisting wall,
including a row house, terrace house, town house or villa unit; or
Class 1b — a boarding house, guest house, hostel or the like—
with a total area of all floors not exceeding 300 m2 measured over the enclosing walls of the Class 1b building;
and
in which not more than 12 persons would ordinarily be resident,
which is not located above or below another dwelling or another Class of building other than a private garage
Class 10a — a non-habitable building being a private garage, carport, shed, or the like.
Class 2:
a building containing 2 or more sole-occupancy units each being a separate dwelling.
Class 3:
a residential building, other than a building of Class 1 or 2, which is a common place of long term or transient
living for a number of unrelated persons, including—
a boarding-house, guest house, hostel, lodging-house or backpackers accommodation; or
a residential part of a hotel or motel; or
a residential part of a school; or
accommodation for the aged, children or people with disabilities; or
a residential part of a health-care building which accommodates members of staff; or
a residential part of a detention centre.
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Bush Fire Attack Level (BAL)
Step 1: Relevant fire danger index: (see clause 2.2.2)

FDI 80

Step 2: Assess the vegetation within 100m in all directions (tick relevant group)
Note 1: Refer to Table 2.3 and Figures 2.3 & 2.4 for description and classification of vegetation.
Note 2: If there is no classified vegetation within 100 m of the site then the BAL is LOW for that part of the site.
Vegetation
classification (see
Table 2.3)
Group A
Forest
Group B
Woodland
Group C
Shrub-land
Group D
Scrub
Group E
Mallee/Mulga
Group F
Rainforest
Group G (FDI 50)
Grassland
Exclusions (where
applicable)

North

South

East

West

North-East

South-West

South-East

North-West

Circle relevant paragraph descriptor from clause 2.2.3.2.
(b) (c) (d) (e) (f)

(b) (c) (d) (e) (f)

(b) (c) (d) (e) (f)

(b) (c) (d) (e) (f)

Step 3: Distance of the site from classified vegetation (see clause 2.2.4)
Distance to
classified
vegetation

Show distances in metres

Step 4: Determine the effective slope of land under the classified vegetation
Effective slope

Upslope
o

Upslope/0

Upslope/0

o

Upslope/0

o

Upslope/0

o

Downslope
Slope under the
classified
vegetation

>0 to 5

>0 to 5

>0 to 5

>0 to 5

>5 to 10

>5 to 10

>5 to 10

>5 to 10

>10 to 15

>10 to 15

>10 to 15

>10 to 15

>15 to 20

>15 to 20

>15 to 20

>15 to 20

BAL value for each
side of the site

2

Step 5—Determination of Bushfire Attack Level (BAL)
Refer to Table 2.4.3 for FDI 80.
Using the relevant table determine the Bushfire Attack Level (BAL) for each of the vegetation
classifications determined at Step 2, the distance from the site determined at Step 3 and the
effective slope determined at Step 4.
Select the highest Bushfire Attack Level (BAL) obtained above.

The BAL for this site is:

BAL……………..

Date of assessment: …………………………….
Assessors name: ………………………………………………………
Assessors contact number:
Work: …………………………….. Mob: ……………………..............

Statement:
I have taken all reasonable steps to ensure that the information provided in this assessment
is accurate and reflects the conditions on and around the site and allotment on the date of
this assessment.

Signed: ………………………………..
Date:

………………………………..

ATTACHMENTS:
Site plan: (Attachment 1)
Photographs: (Attachment 2)
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Notes
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________

4

Compliance checklist for performance criteria and acceptable solutions as per WAPC/FESA Guidelines
Element

Acceptable
solution

Compliance

1. Location

A1.1
Development
location

Does the proposal comply with performance criteria P1 by
applying acceptable solution A1.1?

2. Vehicular
access

A2.1 Two
access routes

Does the proposal comply with performance criteria P2 by
applying acceptable solution A2.1?

A2.2 Public
roads

Does the proposal comply with performance criteria P2 by
applying acceptable solution A2.2?

A2.3 Cul-desacs

Does the proposal comply with performance criteria P2 by
applying acceptable solution A2.3?

A2.4 Battle axes

Does the proposal comply with performance criteria P2 by
applying acceptable solution A2.4?

A2.5 Private
driveways

Does the proposal comply with performance criteria P2 by
applying acceptable solution A2.5?

A2.6 Emergency
access ways

Does the proposal comply with performance criteria P2 by
applying acceptable solution A2.6?

A2.7 Fire service
access routes

Does the proposal comply with performance criteria P2 by
applying acceptable solution A2.7?

A2.8 Gates

Does the proposal comply with performance criteria P2 by
applying acceptable solution A2.8?

A2.9 Firebreak
widths

Does the proposal comply with performance criteria P2 by
applying acceptable solution A2.9?

A2.10 Signs

Does the proposal comply with performance criteria P2 by
applying acceptable solution A2.10?

A3.1 Reticulated
areas

Does the proposal comply with performance criteria P3 by
applying acceptable solution A3.1?

A3.2 Nonreticulated areas
(a)

Does the proposal comply with performance criteria P3 by
applying acceptable solution A3.2?

A3.3 Nonreticulated areas
(b)

Does the proposal comply with performance criteria P3 by
applying acceptable solution A3.3?

A4.1 Hazard
separation –
moderate to
extreme bush
fire hazard level

Does the proposal comply with performance criteria P4 by
applying acceptable solution A4.1?

A4.2 Hazard
separation – low
bush fire hazard
level

Does the proposal comply with performance criteria P4 by
applying acceptable solution A4.2?

A4.3 Building
protection zone

Does the proposal comply with performance criteria P4 by
applying acceptable solution A4.3?

A4.4 Hazard
separation zone

Does the proposal comply with performance criteria P4 by
applying acceptable solution A4.4?

A4.5 Reduction
in bush fire
attack level due
to shielding

Does the proposal comply with performance criteria P4 by
applying acceptable solution A4.5?

A5.1 Compliant
development

Does the proposal comply with performance criteria P5 by
applying acceptable solution A5.1?

A5.2 Noncompliant
development

Does the proposal comply with performance criteria P5 by
applying acceptable solution A5.2?

3. Water

4. Siting of
development

5. Design of
development

Yes/No

Explanation (if
no)
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Note: Performance criteria and acceptable solutions are in accordance with Planning for
Bush Fire Protection Guidelines (Edition 2) (WAPC & FESA 2010).

Applicant Declaration
I declare that the information provided is true and correct to the best of my knowledge.
Full name:
Applicant signature:
Date:
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SITE PLAN
EXPLANATION AND EXAMPLE:
The site plan may be an indicative plan and not to scale. However, the site plan should show all
vegetation within 100m of the building and include accurate distances from the external element
of the building to the classified vegetation. It should also show all exclusions considered under
clause 2.2.3.2 and the distances (where relevant) between the excluded vegetation and other
excluded vegetation or classified vegetation, and the distances to the building.
EXAMPLE ONLY:

Open forest

105m

22m

75m
32m

29m

55m

20m

32m

23m

98m

Managed grassland

Building site

Road (see 2.2.3.2 (e)

Less than 0.25 ha, less than 20m width, ≥20m from site
or other classified vegetation (see 2.2.3.2 (c) & (d))

Vegetation more than 100m
from site (see 2.2.3.2 (a)

Less than 0.25 ha, ≥20m from site or other
areas less than 0.25 ha (see 2.2.3.2 (c))

Allotment boundary
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ATTACHMENT 1- SITE PLAN
Show:

-Allotment boundaries
-Front street
-Proposed building/s
-Vegetation
-Exclusions as identified in Step 2

-North Point

(Note: The grid can be taken to represent 10m x10m. The circle is 120m diameter and
provides for 100m radius from edges of building/s )approximately)
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ATTACHMENT 2 – PHOTOS (Suitably labeled to identify direction of view)

9

