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Executive summary
GHD has been commissioned by Department of Planning, Lands and Heritage to prepare the
Bullsbrook Freight and Industrial Land Use Planning Strategy for an area of land located within
Bullsbrook (the site).
A bushfire hazard level assessment was undertaken for all bushfire prone areas within the site
to consider how bushfire risk may influence future development. The assessment was
undertaken in accordance with the methodology prescribed in the technical appendices to the
Guidelines for Planning in Bushfire Prone Areas.
The majority of the strategy area is not mapped as bushfire prone. Areas within the bushfire
prone area are, for the most part, influenced by a moderate bushfire hazard level. Whilst
pockets of extreme hazard level were mapped, the small size and spatial extent means that in
practice many of the areas would qualify for exclusion under AS3959 once surrounding pastures
are managed or developed. However, extreme bushfire hazard occurs to the east of the site
across the Gnangara mound. Future planning of land in the south eastern portion of the site
identified for urban investigation will need to further consider bushfire risk. This is most
appropriately done through consolidated bushfire management planning for all urban
investigation areas that abut the regional reserve.
Bushfire hazard is unlikely to be a fatal flaw for the future industrial development of the site.
Spatial demonstration of bushfire management strategies will be required to support future local
structure plan and rezoning proposals.
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1.

Introduction
1.1

Background

Located in the north-east fringe of the metropolitan area approximately 35 kilometres (km) from
the Perth CBD, Bullsbrook consists of mainly rural and rural residential land with a small
population base. However, significant growth is expected within the Bullsbrook Townsite within
the next 15 to 20 years, with the population expected to triple. In addition, the State strategic
planning framework has identified a significant portion of land for urban expansion within the
City of Swan over the next 30 years.
As the population continues to grow across the broader Perth and Peel regions, there will be
increasing demand for employment opportunities both within and across sub-regions. Highly
efficient freight services will also be required to maintain the supply chains necessary for
servicing this population. The State has acknowledged the need to identify existing and future
freight corridors and strategic sites to avoid land use and transport conflicts and to manage the
interface between communities and freight corridors and centres.

1.2

Purpose of this report

GHD Pty Ltd (GHD) was engaged by the Department of Planning, Lands and Heritage (DPLH)
on behalf of the Western Australian Planning Commission (WAPC) to prepare this land use
planning strategy (the Strategy) for the proposed Bullsbrook Intermodal Terminal (IMT) and
surrounding area. This Bushfire Hazard Level Assessment has been prepared to support the
Strategy.

1.3

Limitations

This report has been prepared by GHD for DPLH and may only be used and relied on by DPLH
for the purpose agreed between GHD and the DPLH as set out in section 1.2 of this report.
GHD otherwise disclaims responsibility to any person other than DPLH arising in connection
with this report. GHD also excludes implied warranties and conditions, to the extent legally
permissible.
The services undertaken by GHD in connection with preparing this report were limited to those
specifically detailed in the report and are subject to the scope limitations set out in the report.
The opinions, conclusions and any recommendations in this report are based on conditions
encountered and information reviewed at the date of preparation of the report (December 2018).
Minor updates were completed in December 2020, limited to the project name and the extent of
land identified for future urban investigation. GHD has no responsibility or obligation to update
this report to account for events or changes occurring subsequent to the date that the report
was prepared.
The opinions, conclusions and any recommendations in this report are based on assumptions
made by GHD described in this report. GHD disclaims liability arising from any of the
assumptions being incorrect.
GHD has prepared this report on the basis of information provided by DPLH and others who
provided information to GHD (including Government authorities), which GHD has not
independently verified or checked beyond the agreed scope of work. GHD does not accept
liability in connection with such unverified information, including errors and omissions in the
report which were caused by errors or omissions in that information.
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2.

Proposal details
2.1

Location

The Bullsbrook freight and industrial area (the site) is located in the north-west corridor in the
City of Swan. The site is bounded by the RAAF Base Pearce and Great Northern Highway to
the east, Shire of Chittering to the north, the Perth – Darwin National Highway (PDNH) to the
west and rural land identified for urban expansion to the south, and covers approximately 3,509
hectares (ha).
The majority of the 3,509 hectare site is not bushfire prone, being historically cleared for farming
purposes. The bushfire prone area within the site is associated with strips of remnant vegetation
along watercourses through the area, pockets of remnant vegetation, and pasture areas that
have retained trees.
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Figure 2-1 Location plan
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Figure 2-2 Bushfire prone areas
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2.2

Proposed Strategy

The focus of the Strategy is to identify issues and considerations that will be required to be
addressed prior to the rezoning of the land for future subdivision and development. Further
detailed planning will be required to support any rezoning proposals including a district structure
plan and subsequent local structure plans. In line with the role of high level planning strategies,
this bushfire hazard level assessment identifies whether bushfire hazard presents a fatal flaw for
the future development of the site for industrial and freight purposes. More detailed and spatial
demonstration of bushfire management strategies will occur in the preparation of district and
local structure plans.
A conceptual plan has been prepared to identify strategic land use areas and major transport
links for the site(Strategy Plan). This is shown in Figure 2-3.
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Figure 2-3 Strategy plan
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3.

Environmental considerations
3.1

Environmental characteristics

An environmental study has been undertaken for the site. The key findings relevant to the
bushfire hazard assessment are summarised below, and figures included in Appendix A:
•

One DBCA managed land lies within the boundaries of the site – the Gnangara-Moore River
State Forest (F 6, Class A) which intersects the western boundary. This portion of
Gnangara-Moore River State Forest is also listed as Bush Forever Sites No. 6 and 399.
Nine other DBCA-managed conservation areas are located within 5 km of the site.

•

Seven Bush Forever sites intersect the site (Bush Forever sites 6, 100, 97, 294, 296, 298
and 399) (Government of Western Australia, 2000). An additional 9 Bush Forever sites are
located within 5 km of the site.

•

No Regional Parks intersect the site or occur within a 5 km buffer of the site.

•

The Environmental Protection (Western Swamp Tortoise Habitat) Policy 2011 is in place to
protect habitat suitable for the long-term survival of wild populations of the Western Swamp
Tortoise. The Policy defines an area which includes Ellen Brook and Twin Swamps Nature
Reserves. A search of the site found that its southern border is located approximately 0.8
km north of the Twin Swamps Nature Reserve (R 27621), and 4.7 km north of Ellen Brook
Nature Reserve (R 27620) for the preservation of fauna, namely the Western Swamp
Tortoise. The site also intersects the northern extent of the policy area as defined in the
Environmental Protection (Western Swamp Tortoise Habitat) Policy 2011.

•

A number of Environmentally Sensitive Areas (ESAs) occur or intersect the site. These
ESAs are likely aligned with TECs, DBCA-managed lands, Bush Forever and geomorphic
wetlands.

•

The site is situated in the Southwest Botanical Province of WA (Beard 1990) within the
Swan Coastal Plain bioregion and the Perth subregion as described by the Interim
Biogeographic Region of WA (IBRA).

•

Four vegetation complexes on Aeolian deposits of the Swan Coastal Plain are present
within the site: Yangara Complex, Beermullah Complex, Bassesdean Complex and Guilford
Complex (Heddle et al. 1980).

•

Within the 5 km buffered Study Area, 905 native flora taxa representing 100 families and
351 genera have been identified. Dominant families recorded included Fabaceae,
Myrtaceae, Poaceae, Proteaceae and Cyperaceae.

•

Searches of the EPBC Act PMST, NatureMap database identified the present/potential
presence of 39 conservation significant flora taxa within a 5 km buffer of the site Five habitat
linkages intersect the site: Link ID 27, 28, 29, 30, and 31.

•

A search of the NatureMap database identified 425 species within the 5 km of the site. The
search included 13 amphibians, 108 birds, 4 fish, 235 invertebrates, 13 mammals and 52
reptiles. (DBCA 2007).

Searches of the EPBC Act PMST, NatureMap database and DBCA Threatened and Priority
Fauna database identified the present/potential presence of 13 conservation significant fauna
taxa within a 5 km buffer of the site.
It is anticipated that areas of Bush Forever will be retained. The native vegetation within the site
has been extensively cleared with less than 10 percent of the pre-European extent remaining.
Remnant vegetation is limited to isolated patches, largely within Bush Forever sites and along
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watercourses. Areas of native vegetation outside environmentally sensitive areas and Bush
Forever sites are unlikely to be retained as groundwater conditions will require considerable
disturbance to facilitate development. This is expected to result in a removal of much of the
bushfire hazard outside of the retained Bush Forever and environmentally sensitive areas.
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4.

Bushfire assessment results
4.1

Methodology

The bushfire hazard level assessment was undertaken in accordance with Appendix 2 of the
Guidelines for Planning in Bushfire Prone Areas (as amended).
The bushfire hazard level assessment area was determined as the study area and an additional
150 metre buffer extending outside the site.
Vegetation in the site was classified in accordance with Table 2.3 of AS3959-2009 (as
amended) and the Visual Guide for Bushfire Risk Assessment in Western Australian
(Department of Planning, 2016). The site is large in size, and much of the land within the
designated bushfire prone area is privately owned and was not accessible as part of the site
assessment. Therefore the strategic vegetation classification was undertaken through
interrogation and interpretation of aerial photography, informed and augmented by a number of
site observation points.
Consistent with the broad-brush nature of a bushfire hazard level assessment, the most
appropriate vegetation classification was determined for contiguous stands of vegetation that
broadly share similar structures and anticipated fire behaviour, although some minor variability
may be recorded at individual assessment points across the sites. Any variation in vegetation
within stands that would result in a higher hazard level was individually mapped (e.g. a minor
area of low shrubland within a larger grassland area may not be separately mapped, however
any areas of scrub would be). Being a broad-brush assessment, the classification took a
conservative approach in relation to defining vegetation classes. Future assessments of
bushfire attack level which look at smaller extents of vegetation may result in lesser
classifications. For example, regrowth banksia woodland in the southwestern portion of the site
currently represents as shrubland however these areas were conservatively identified as scrub
considering their potential to present a higher level of fuel availability as they grow and mature.
Much of the site is cleared rural land currently actively grazed and or managed and would
therefore be excluded under Clause 2.2.3.2 (f), however due to the presence of areas of
unmanaged grassland and based on the cautionary approach taken in this assessment these
areas have been classed as grassland, noting that the area would include exclusions under
Clause 2.2.3.2 (f).
It should be noted that the outcomes of this assessment demonstrate the current, predevelopment site conditions and does not take into account the vegetation clearance that will
occur as part of the future development of the site. As discussed above, it is likely that the
majority of vegetated land not identified as an environmentally sensitive area will be cleared as
part of development and the extent of Clause 2.2.3.2 exclusions will increase as development
progresses within the site.
Mapped vegetation classes were combined with slope analysis based on available contour data
to model the appropriate bushfire hazard level. In line with AS3959, effective slope was
calculated over 100 metres to smooth out short variations in slope/land undulation that would
not influence bushfire hazard level.

4.2

Vegetation classes

Vegetation within the bushfire hazard level assessment area reflects Class B Woodland (at
varied heights and density based on level of disturbance resulting in the three subclasses of
Low Woodland (07), Open Woodland (06) and Woodland (05)), Class G Grassland, Class C
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Shrubland and Class D Scrub. These relate to the original vegetation types across the overall
study area at varying levels of clearing and degradation from the farming use of the locality.
The vegetation classes are described in Table 1. Figure 4-1 illustrates the broad distribution of
vegetation classes across the bushfire hazard level assessment area. Appendix B provides field
observations and identification of vegetation class for the site observation points.
Table 1 Vegetation classes
Vegetation class

Representative photo

Class B – Woodland

Woodland (05)

Woodland (05) and Open
Woodland (06)
Trees 10-30m high; 10-30%
foliage cover dominated by
eucalypts; understory or low
trees to tall shrubs…(AS3959,
Table 2.3)

Treed areas (greater than 10m
average height) of varying
foliage cover (10-30%) where
the understory has been highly
disturbed and replaced with
pasture grasses.

Open Woodland (06)

Low Woodland (07)
Low trees and shrubs 2-10m
high…often have a grassy
understory or low shrubs.
(AS3959, Table 2.3)
Lower treed areas (less than
7m average height) where the
understory has been highly
disturbed and replaced with
pasture grasses.
Low Woodland (07)
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Class G – Grassland
All grassland forms, including
situations with shrubs and
trees, if the overstorey foliage
cover is less than 10 percent
(AS3959, Table 2.3)

Cleared land and pasture, with
scattered trees with a foliage
cover less than 10 percent.

Class C - Shrubland
Low shrubland (12)
Shrubs <2m high; greater than
30 percent foliage cover.
Understoreys may contain
grasses. (AS3959, Table 2.3)

Areas of highly disturbed
vegetation with little remaining
tree coverage, for example
along rail corridor.
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Class D – Scrub
Closed scrub (13)
Found in wet areas… >30%
foliage cover… Shrubs >2m
high. Typical of coastal
wetlands and tall heaths.
(AS3959, Table 2.3)

Areas of wetland dependant
vegetation with shrub forms
greater 2 metres and taller.
Includes immature Banksia
woodland that would be
expected to have a scrub form
at maturity.
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Figure 4-1 Pre-development vegetation class map
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4.3

Assessment outputs

Bushfire hazard level in the bushfire hazard level assessment area is influenced by vegetation
classification, as slope is generally flat. Figure 4-2 provides the modelled bushfire hazard level
for the site.
The majority of the site is influenced by a moderate bushfire hazard level. The areas identified
as moderate hazard are, for the most part, identified as Class G grassland vegetation, including
areas that would be excluded under Clause 2.2.3.2 (e) and (f), which have been classified
grassland as part of the assessment’s broad-brush approach.
Smaller areas of extreme hazard occur as a result of more intense vegetation types.
The bushfire hazard level assessment methodology set out in the Planning in Bushfire Prone
Areas Guidelines is a very broad-brush definition of hazard levels, and the actual hazard and
anticipated bushfire behaviours based on vegetation classifications within the defined hazard
levels may vary.
Areas of extreme hazard mapped through the site result from patches of higher density
vegetation, including:


Strips of remnant woodland trees along watercourses



Patches of scrub associated with wetlands

Being restricted to small or narrow areas associated with wetlands and watercourses, the extent
of these scrub and woodland areas would likely fall under one or a combination of the following
vegetation characteristics, which are excluded as low-threat under AS3959 Clause 2.2.3.2:
•

Single areas of vegetation less than 1 ha in area and not within 100m of other areas of
vegetation being classified

•

Multiple areas of vegetation less than 0.25 ha in area and not within 20 m of the site, or
each other

•

Strips of vegetation less than 20 m in width (measured perpendicular to the elevation
exposed to the strip of vegetation) regardless of length and not within 20 m of the site or
each other, or other areas of vegetation being classified

Therefore, while mapped as extreme in line with the bushfire hazard level assessment
methodology, the strips and small patches of extreme hazard would likely qualify for exclusion
under AS3959 once the surrounding pasture areas are managed or developed and thus
classified as low threat and non-vegetated.
With respect to extreme bushfire risk at the southwestern portion of the site, this area is
regenerating Banksia woodland, which has been overclassified as scrub (currently would be
classified as shrubland) on the basis that it will present a higher hazard upon maturity unless
otherwise removed for development purposes.
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Figure 4-2 Pre-development BHL assessment
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5.

Bushfire hazard issues
Areas within the site are, for the most part, influenced by a moderate bushfire hazard level.
Whilst pockets of extreme hazard level were mapped, these small or narrow areas include:
-

Strips along watercourses

-

Pockets of scrub

As previously discussed the small size and spatial extent of these areas means that in practice
many of the areas would qualify for exclusion under AS3959 once surrounding pastures are
managed or developed.
Those areas of extreme bushfire hazard with environmental values that require protection (for
example Bush Forever) will be reserved and precluded from development. Other areas of
hazard will be cleared to enable industrial development based on existing groundwater levels. If
retained during development, areas of bushfire hazard are not likely to present any significant
challenge in maintaining asset protection zones to achieve a desirable BAL on adjacent
development land at the time of subdivision and development. No development will occur within
the small areas of extreme hazard.
The assessment demonstrates that compliance with the bushfire protection criteria can be
achieved through subsequent planning stages including the preparation of bushfire
management plans as part of local structure planning and subdivision. Based on this, it is
determined that bushfire hazard is unlikely to be a fatal flaw for the future development of the
site.
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6.

Assessment against the bushfire
protection criteria
In the absence of a lot layout, there is insufficient detail to demonstrate compliance with bushfire
protection criteria. It is also noted that the criteria are designed predominantly to influence
residential and rural residential development, not industrial areas.
Future local road layouts, public open space, and lot arrangements are planned as part of local
structure plans – informed by transport investigations, local water management strategies, and
bushfire attack level (BAL) contour maps, amongst other technical investigations. In the
absence of all technical investigations, specific recommendations regarding vegetation
retention, future hazard levels, access routes, reserved land and other elements would be
unreliable for decision-making.
The following section therefore seeks to broadly demonstrate that compliance with the criteria
can be achieved in subsequent planning stages and that bushfire hazard is not a fatal flaw for
future development of the site. Section 7 sets out the requirements for bushfire mitigation at
subsequent planning stages.

6.1

Location and siting

The majority of the site has a moderate hazard and therefore there is no further need to
demonstrate in those locations that a low/moderate level can be achieved.
As discussed in the preceding section, the areas of extreme bushfire hazard within the bushfire
prone area are small pockets or narrow strips. Due to their geographic characteristics, in reality
these pockets would not present an extreme hazard. The majority of the site has a moderate
bushfire hazard context as a result of grassland and pasture, some of which would be
exclusions under Clause 2.2.3.2 of AS3959. Post development, residual bushfire hazard will
exist within small, dispersed stands of vegetation within a broader industrial development
context. There will not be any development located within an enclave surrounded by bushfire
hazard that would necessitate comprehensive bushfire and evacuation management. Local
roads will provide a separation between future development and retained vegetation stands,
and detailed planning can allow for appropriate asset protection zones.
With respect to extreme bushfire risk at the southwestern portion of the site, this area is
regenerating Banksia woodland, which has been overclassified as scrub (currently would be
classified as shrubland) on the basis that it will present a higher hazard upon maturity. The
concept plan identifies this land for potential inclusion in urban investigation area, therefore it is
likely that the majority of this vegetation and associated bushfire hazard will be removed. The
Strategy will not provide sufficient planning or detail to resolve bushfire issues for potential
urban land in this area; consideration of bushfire issues for this area should be undertaken in a
cohesive way with the abutting urban investigation area to the south, providing a consistent
response to the bushfire hazard presented by the Gnangara mound area.

6.2

Vehicle access

Staged development within the site will need to ensure that all occupiers and visitors have
access to at least two vehicular access routes at all times.
The site vehicular movement network currently includes several major roads providing access
and egress to various locations. Great Northern Highway and Railway Parade provide access
north and south, and Stock Road, Rutland Road, Neaves Road and Warbrook Road provide
additional access and egress routes to the east and west.
This document is in draft form. The contents, including any opinions, conclusions or recommendations contained in, or which may be implied from,
this draft document must not be relied upon. GHD reserves the right, at any time, without notice, to modify or retract any part or all of the draft
document. To the maximum extent permitted by law, GHD disclaims any responsibility or liability arising from or in connection with this draft
document.
6137134 | 19

An objective of the Strategy is the provision of greater connectivity within and through the site,
and future development will necessitate the provision of additional access and egress routes
including those proposed in the concept plan (Figure 2-3). Implementation of the concept will
provide additional access and egress west towards Perth-Darwin National Highway and the
coast via Cooper Road, Maralla Road and Neaves Road as well as additional north-south
connections providing access to Muchea and Ellenbrook.
The future internal local vehicular access network cannot be identified at this strategic planning
stage and will be determined at subsequent planning stages. The network will be required to
provide at least two vehicular access routes during and at completion of all development stages.

6.3

Water

With regards to bushfire management, all development areas will need access to either a
reticulated water supply that meets water supply authority and DFES requirements (i.e. DS 63
‘Water Reticulation Standard’) or, where reticulated water supply is not available, water tanks
must be supplied at a sufficient capacity at all times.
Local structure plans will be required to outline the water supply provision for each precinct and
the location of hydrants will need to be identified along the internal road network prior to
subdivision.
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7.

Responsibilities for implementation
and management of the bushfire
measures
At high level strategic planning, spatial demonstration of bushfire protection criteria/strategies
for compliance are not achievable based on the level of spatial planning undertaken. Future
local structure plans, applications for subdivision and development approval will be required to
demonstrate compliance with bushfire protection criteria. Furthermore, BAL assessments and
contour mapping should be undertaken prior to subdivision to ensure development will meet the
bushfire protection criteria.
The pre-development bushfire hazard level assessment identifies that the site is located within a
‘Moderate’ bushfire hazard area with some small areas of extreme hazard. This assessment
demonstrates that future development will occur within areas of low to moderate bushfire
hazards; any development within patches of extreme hazard will result in the removal of that
vegetation, and therefore the removal of that hazard.
Those areas of extreme bushfire hazard with environmental values that require protection (for
example Bush Forever) will be reserved and precluded from development. Other areas of
hazard will be cleared to enable industrial development based on existing groundwater levels. If
retained during development, local structure plans are to demonstrate how the area will achieve
a low to moderate bushfire hazard or are to preclude development within the area.
This assessment demonstrates that bushfire hazards can be managed subject to
implementation of bushfire protection criteria at future planning stages:
•

Spatial demonstration of bushfire protection criteria and strategies for compliance
should be assessed at the local structure planning stage through preparation of a
bushfire management plan. The bushfire management plan should accompany a local
structure plan and provide recommendations and strategies to ensure all development
will be limited to areas of low to moderate bushfire hazard.

•

BAL assessments and contour mapping that implement local structure plan
recommendations and strategies to comply with bushfire protection criteria must
accompany subdivision applications.
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Appendix A – Environmental figures
Figure 1

Acid Sulphate Soil and Contaminated Land

Figure 2

Conservation Areas

Figure 3

Surface water and wetlands

Figure 4

Native vegetation, TECs and PECs and conservation significant
flora records

Figure 5

Ecological linkages and conservation significant fauna records
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Appendix B – Site observation notes
ID

Vegetation
classification
Grassland

Vegetation
Type
n/a

Notes
Trees <10% facing
north

Site observation

Easting

Northing

405113.7483

6491836.694

1
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Grassland

Along road reserve
facing south, narrow
windbreak of trees

405122.119

6491813.551

Grassland

Facing south

405124.8916

6491815.249

2

3
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Grassland

Facing north/northeast

405018.1463

6491828.103

Grassland

Stock Rd facing
south, scrub in
distance.

405008.0899

6492476.896

4

5
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Woodland

Woodland

Small patch of
woodland

405009.9522

6492476.416

Stock Road facing
north

405018.1579

6492493.012

6

Grassland

7
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Scrub

404277.5029

6492491.272

404283.4328

6492483.904

8

Woodland

Woodland

Facing south, 100 m
from road reserve

9
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Grassland

Grass with scattered
trees

404025.5503

6492491.522

Facing north, 100 m
from point behind
grassland

404029.3987

6492493.734

10

Woodland

Woodland

11
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Woodland

Woodland

403735.7781

6492474.552

403729.5627

6492484.264

12

Grassland

13
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Grassland

Scrub in very
far distance

405174.0193

6493138.223

404595.1666

6494634.288

14

Grassland

Facing south,
potential scrub 100
m setback from point

15
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Grassland

Tall scrub/woodland
in distance.

404592.3156

6494631.268

404098.7714

6494644.809

16

Grassland

17
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Grassland

Facing south-east

404099.8094

6494627.462

404091.9786

6494623.626

18

Woodland

Woodland

19
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Scrub

scrub with scattered
trees

404037.785

6494627.8

403881.0199

6494638.754

20

Scrub

21
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Scrub

403604.742

6494314.225

403602.602

6493780.256

22

Woodland

Woodland

Potential exclusionAPZ highly
maintained

23
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Grassland

403597.2976

6493838.722

405038.4504

6495738.914

24

Grassland

Potential woodland
behind (property
boundary)

25
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Woodland

Woodland/open
woodland

(in distance)

404875.9626

6495990.721

Woodland in
distance

404434.5182

6495970.722

26

Grassland

27
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Woodland

Woodland

South-east

403650.6087

6495960.682

403703.6488

6495965.845

28

Grassland

29
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Grassland

Woodland 100 m in
front (facing south)

404646.1743

6497314.273

South

404203.32

6497325.422

30

Woodland

Low Woodland

31
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Scrub

Disturbed vegetation.
looking north.

404204.1525

6497324.017

Detritus below

403968.316

6497349.539

32

Woodland

Low woodland

33

This document is in draft form. The contents, including any opinions, conclusions or recommendations contained in, or which may be implied from,
this draft document must not be relied upon. GHD reserves the right, at any time, without notice, to modify or retract any part or all of the draft
document. To the maximum extent permitted by law, GHD disclaims any responsibility or liability arising from or in connection with this draft
document.

Woodland

Low woodland

403959.2778

6497346.273

403931.7382

6497345.427

34

Grassland

Scattered trees and
shrubs

35
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Shrub

403868.2246

6497341.363

403807.9958

6497339.614

36

Woodland

Woodland

South facing

37
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Scrub

Scrub with scattered
trees

403653.6537

6497346.647

403725.8999

6497345.819

38

Shrub

39
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Grassland

404421.509

6500897.731

Shrub

404421.9763

6500898.096

40

41
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Shrub

North (Height 1.52m)

404620.0134

6500347.365

Grassland

grasses with
scattered low shrubs

404976.787

6498116.351

42

43
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Woodland

Woodland

Woodland

Woodland

408299.6561

6495056.861

408333.9526

6494449.692

44

Around house,

45
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Woodland

Open woodland

408033.3428

6492562.706

Woodland

Open woodland

407821.7213

6492557.495

46

47

This document is in draft form. The contents, including any opinions, conclusions or recommendations contained in, or which may be implied from,
this draft document must not be relied upon. GHD reserves the right, at any time, without notice, to modify or retract any part or all of the draft
document. To the maximum extent permitted by law, GHD disclaims any responsibility or liability arising from or in connection with this draft
document.

Woodland

Open
woodland/ low
woodland

highly disturbed. 57m tree height

407101.4654

6492552.153

tree density <10%
out of creek

407125.3887

6492544.239

48

Grassland

49
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Woodland

Open woodland

407126.5344

6492557.367

404862.9976

6497114.302

50

Scrub

north-west,
grassland in front

51
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Grassland

wind break

404970.3787

6497092.931

Tree height <10
metres. Closed
canopy.

404968.8397

6497122.847

52

Woodland

Low woodland

53
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Scrub

405038.0451

6496607.644

Shrub

405087.1994

6496641.166

54

55
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Woodland

Woodland

Woodland

Woodland

405663.198

6495653.742

405133.7288

6495720.215

56

weedy exotic
understorey

57
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Woodland

Open woodland

405666.3984

6495493.403

405675.5157

6495307.991

58

Grassland

59

This document is in draft form. The contents, including any opinions, conclusions or recommendations contained in, or which may be implied from,
this draft document must not be relied upon. GHD reserves the right, at any time, without notice, to modify or retract any part or all of the draft
document. To the maximum extent permitted by law, GHD disclaims any responsibility or liability arising from or in connection with this draft
document.

GHD
Level 10
999 Hay Street
T: 61 8 6222 8222 F: 61 8 6222 8555 E: permail@ghd.com

© GHD 2021
This document is and shall remain the property of GHD. The document may only be used for the
purpose for which it was commissioned and in accordance with the Terms of Engagement for the
commission. Unauthorised use of this document in any form whatsoever is prohibited.
6137134-21786
Document Status
Revision
A
B

C
D

Author

Reviewer
Name

Signature

Approved for Issue
Name
Signature

Date

C
Thompson
B Benjamin
C
Thompson
C
Thompson

P De Mar

K Petani

18/10/18

P De Mar

K Petani

13/18/18

P De Mar

K Petani

11/12/2020

C.
Thompson

P De Mar

K Petani

12/02/2021

This document is in draft form. The contents, including any opinions, conclusions or recommendations contained in, or which may be implied from,
this draft document must not be relied upon. GHD reserves the right, at any time, without notice, to modify or retract any part or all of the draft
document. To the maximum extent permitted by law, GHD disclaims any responsibility or liability arising from or in connection with this draft
document.

This document is in draft form. The contents, including any opinions, conclusions or recommendations contained in, or which may be implied from,
this draft document must not be relied upon. GHD reserves the right, at any time, without notice, to modify or retract any part or all of the draft
document. To the maximum extent permitted by law, GHD disclaims any responsibility or liability arising from or in connection with this draft
document.

www.ghd.com

This document is in draft form. The contents, including any opinions, conclusions or recommendations contained in, or which may be implied from,
this draft document must not be relied upon. GHD reserves the right, at any time, without notice, to modify or retract any part or all of the draft
document. To the maximum extent permitted by law, GHD disclaims any responsibility or liability arising from or in connection with this draft
document.

