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1. Introduction 

 

Portions of Lots 6, 10 and 9000 (formerly Lot 50) Sydney Road, Gnangara contain the Starlight Grove 
Bush Forever site (No. 463).  The Bush Forever site is to remain as freehold land and will be retained and 
managed in the long term by the landowner in accordance with an existing Conservation Covenant and 
associated Management Guidelines.  

The land adjacent to the Bush Forever site has been rezoned to Industrial under the Metropolitan Region 
Scheme (MRS) in line with the State Government’s Economic and Employment Land Strategy (WAPC 
2012), which will support economic growth within the City of Wanneroo and provide a key source of local 
employment.  The Bush Forever negotiated planning solution (NPS) associated with the MRS amendment 
for the adjacent industrial area, identified portions of Lots 6, 10 and 9000 Sydney Road, Gnangara for 
protection in perpetuity as Starlight Grove Bush Forever site, (reference number 463, hereafter referred to 
as the Bush Forever site). The Bush Forever site has also been identified as containing potential 
Carnaby’s black-cockatoo habitat and its preservation, rehabilitation and management will ensure that this 
habitat function is retained in perpetuity. 

The Bush Forever NPS outcome included the placement of a Department of Parks and Wildlife (DPaW) 
(previously Department of Environment and Conservation) Nature Conservation Covenant on the land title 
over the new boundaries of the Bush Forever site.  The associated Nature Conservation Covenant 
Program Management Guidelines (NCCPM Guidelines) identify appropriate ongoing management 
activities for the Starlight Grove Bush Forever Conservation Covenant area.  They do not, however, set out 
in detail the initial management activities which would be required to be implemented in order to facilitate 
the ongoing management of the Bush Forever site in line with the Conservation Covenant and associated 
NCCPM Guidelines by the landowner. 

The purpose of this Bush Forever Rehabilitation Management Plan (BFRMP) is to identify the initial 
rehabilitation and associated management works which are required to be completed to ensure the Bush 
Forever site can be managed by the landowner after the implementation of the BFRMP in accordance with 
the Conservation Covenant and NCCPM Guidelines. The implementation of this BFRMP will be staged to 
ensure its delivery is appropriately coordinated with the construction works on the adjoining industrial 
estate.  Rehabilitation, monitoring and ongoing maintenance activities will also take into account other 
factors, such as seasonal and inter annual climatic variations, to ensure that the identified rehabilitation 
and management activities have the highest likelihood of success. 

This BFRMP outlines a process for the rehabilitation of areas which were identified in the Conservation 
Covenant and proposes a number of mitigation and management measures to ensure the Bush Forever 
site is retained and its habitat functions are enhanced in a manner which will facilitate ongoing 
management by the landowner.  This BFRMP is not intended to duplicate or supersede the NCCPM 
Guidelines, but rather to set out the rehabilitation and management activities which will be implemented on 
the site and as such, it is intended to be consistent with and be read in conjunction with the Conservation 
Covenant and associated NCCPM Guidelines.  

The boundaries of the Bush Forever site included in this BFRMP reflect the final boundaries depicted in 
the Conservation Covenant (Figure 1and Figure 2). 

 

The BFRMP details the initial management and maintenance measures which will be implemented for the 
Bush Forever site prior to and during construction of the adjacent industrial area.  Ongoing management 
post-construction will then be undertaken in accordance with the requirements of the NCCPM Guidelines 
(Appendix 1). 

  



Specifically, this BFRMP comprises: 

• Bush Forever site description 

• identification of the general management actions required to delineate and facilitate ongoing 
management of the Bush Forever site by the landowner (e.g. fencing, signage and fire 
management) 

• identification of rehabilitation sites and objectives for rehabilitation, including any site specific 
characteristics and requirements  

• description of the relationship of the rehabilitation and general management actions with the 
subdivision construction works associated with the adjacent industrial area (i.e. seed collection 
and topsoil salvage) 

• monitoring and reporting requirements post implementation. 

 

The BFRMP is designed to accompany and be read in conjunction with the Guidelines (Appendix 1) which 
provides for the retention and ongoing management of the Bush Forever site in private ownership.  

The Department of Parks and Wildlife (DPaW) (previously Department of Environmental Conservation) is 
the approval authority for this document as this will ensure consistency between the objectives of the 
BFRMP and the existing Nature Conservation Covenant and related auditing processes. 

 

The BFRMP should be read in conjunction with: 

• DEC 2011, Nature Conservation Covenant Program Management Guidelines (Appendix 1). 



Figure 1 Regional location
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The Swan Coastal Plain consists of five major geomorphological elements as defined by McArthur and 
Bettenay (1960).  From west to east these are the:  Quindalup Dunes; Spearwood Dunes; Bassendean 
Dunes; Pinjarra Plain; and Ridge Hill Shelf.  These systems lie roughly parallel to the coast and are 
distinguished by their geology, topography, vegetation and soils.  The survey area lies predominantly 
within the Pleistocene aged Spearwood Dune System described as having “a core of sandy aeolianite with 
a capping of secondary limestone overlaid by yellow brown siliceous sands” (DoA 1986).  The Spearwood 
Dune System was further delineated by Churchward and McArthur (1980) into three more detailed units: 
Cottesloe; Karrakatta; and Herdsman.  The survey area lies within the Karrakatta Unit of deep yellow 
sands (Churchward and McArthur 1980).  A small portion in the northeast corner of Lot 10 belongs to the 
Bassendean Dune System (McArthur and Bettenay 1960), and more specifically to the Bassendean Unit 
(Churchward and McArthur 1980). 

The Bush Forever Site generally slopes in a south-easterly direction with topography ranging from 
approximately 72 Australian Height Datum (AHD) to approximately 55 AHD adjacent to Ocean Reef Road 
and approximately 45 AHD adjacent to Sydney Road. 

 

The climate of the Swan Coastal Plain is generally described as warm Mediterranean with winter 
precipitation of 600–1000 mm, and with 5 – 6 dry months per year (Beard 1990).  The 17-year average 
rainfall for the Perth metropolitan region, for the months of April to September, is 615.6 mm.  However, 
winter rainfall can be variable, with 2008 - 2010 characterised as particularly dry.  Rainfall for the Perth 
region for the months April to September 2010 was 413.6 mm, which represents a rainfall anomaly of 32% 
of the long-term average.  The 2011 winter rainfall for the same period was above average, being 
661.2 mm (BoM 2012). 

 

The Bush Forever site is situated in the City of Wanneroo and covers approximately 19.7 ha.   

Descriptions for vegetation complexes (broad-scale vegetation/soil mapping units) in the Bush Forever site 
and adjacent industrial area are described in Table 1 (EPA 2006, Heddle et al. 1980).   

Table 1 Vegetation complexes of the Bush Forever site and adjacent industrial area 

Complex* Description* 

Karrakatta Complex – 
Central and South 

Predominantly open forest of Eucalyptus gomphocephala (tuart) – Eucalyptus 
marginata (jarrah) – Corymbia calophylla (marri) and woodlands of jarrah – Banksia 
spp. 

Bassendean Complex – 
Central and South 

Woodlands of jarrah-sheoak-banksia on the sand dunes to low woodlands of Melaleuca 
spp. and sedgelands on the low lying depressions and swamps. 

Source:  *Heddle et al. 1980; RPS 2011b **PBP 2011 

Environmental investigations undertaken by RPS (2011a) identified one vegetation type within the Bush 
Forever site, described in Table 2. 



Table 2 Vegetation types mapped in Bush Forever site 

Vegetation 
community 
code 

Short description Location Description 

Em.Af Jarrah-banksia- 

sheoak woodland 

Upland Eucalyptus marginata subsp. marginata scattered trees with 
Allocasuarina fraseriana, Banksia attenuata and B. menziesii low 
woodland over Jacksonia floribunda scattered shrubs to open 
shrubland over Hibbertia hypericoides and Xanthorrhoea preissii 
low open heath over Mesomelaena pseudostygia and Alexgeorgea 
nitens open sedgeland over mixed herbland/grassland. 

Source:  RPS 2011a. 

The condition of the vegetation across the Bush Forever site ranges from Degraded - Excellent based on 
the scale of Keighery (Government of Western Australia 2000), with the majority of vegetation mapped as 
Very Good – Excellent condition.  The majority of the site is characterised by low weed frequency and is 
relatively undisturbed by feral animals, however, there is some evidence that rabbits may occur on the site 
in low densities.  Site investigations identified some plant species under stress particularly at the elevated 
areas in the north-west of the site.  This is considered to be a combination of concurrent dryer than 
average winters and the depth to the water table in this location. 

The vegetation community is identified as potential Carnaby’s black-cockatoo habitat. The Carnaby’s 
black-cockatoo (Calyptorhynchus latirostris) is listed as endangered under the EPBC Act. The protection 

and ongoing management, including rehabilitation, of the site as a conservation covenant area will ensure 
that this habitat function is retained in perpetuity.  

 

Groundwater monitoring to establish predevelopment conditions of the adjoining future industrial area 
confirms that groundwater flow is in a south westerly direction and that the Bush Forever site is located 
hydraulically and topographically up-gradient from the adjacent industrial area (RPS 2011b).  Groundwater 
is at approximately 40 - 41m AHD in the vicinity of the Bush Forever site (RPS 2011b) and this equates to 
a depth of between 4 – 29 m across the Bush Forever site depending on local topography. 

  



2. General management actions 

 

The Bush Forever site contains habitat which may be suitable for a number of threatened species, 
including the graceful sun-moth (Synemon gratiosa), Carnaby’s black-cockatoo (Calyptorhynchus 
latirostris), and southern brown bandicoot (Isoodon obesulus subsp. fusciventer). 

Prior to and during construction works being undertaken on the adjoining industrial land, the Bush Forever 
site is adequately delineated and fenced to prevent inappropriate access. It is noted that the existing 
external boundaries of the Bush Forever site are already fenced, including the recent fencing implemented 
by the City of Wanneroo associated with the Ocean Reef Road extension.  

Where appropriate, prior to the commencement of clearing outside of the Bush Forever site and where 
fauna assessment identifies the presence of southern brown bandicoot, trapping will be undertaken to 
enable relocation.  Any individuals captured will be relocated from the adjacent industrial area to the Bush 
Forever site or other designated DPaW managed reserves. 

 

There is some evidence to indicate that rabbits occur within the Bush Forever site, and no evidence to 
suggest that foxes and feral cats are a problem within the Bush Forever site.   

Prior to and during rehabilitation works being undertaken, rabbit control will be undertaken to reduce 
grazing competition. Any control programs for feral fauna should ensure that contractors are trained 
appropriately and hold the appropriate licences. The initial control measures will assist in determining the 
incidence of domestic and feral animals on site and will inform any further targeted work that is required to 
be implemented during the 2 year maintenance period.  

 

Phytophthora cinnamomi is a pathogen that damages the roots of susceptible native species and spreads 

through the movement of infected soil or water.  A dieback assessment was undertaken in March 2012 by 
Glevan Consulting of the Bush Forever site and adjoining areas identified for topsoil and vegetation 
relocation.  

Although several sites exhibiting signs of recent vegetation decline were observed throughout the study 
area, the assessment concluded that the deaths are not thought to be related to P. cinnamomi as the 
pattern typically associated with P. cinnamomi infestation was not present. The deaths were largely 

random (not associated with an obvious vector), scattered, and many appeared staged. In addition, there 
was limited chronology amongst the deceased plants and generally no significant biomass reduction. 
Drought was thought to be the most likely cause of the recent vegetation decline observed, and most of 
the biomass reduction observed can be attributed to disturbance factors (Glevan 2012). Results from the 
dieback assessment are provided in Appendix 2. 

As no dieback was detected during the survey, no specific management measures are required to be 
applied to the site; however, there is a general requirement to ensure that appropriate access control and 
hygiene measures are in place to avoid the introduction of dieback to the site. 

 

Fire management is to be undertaken in accordance with DPaW, the City of Wanneroo and Fire and 
Emergency Services Authority (FESA) requirements, in accordance with the NCCPM Guidelines.  



There is no physical evidence that a bush fire has occurred at the Bush Forever site for approximately 20 
years and the City of Wanneroo has required some reduction of bush fire loads to help manage the 
potential fire risk to adjoining rural-residential properties. This will involve a series of mosaic burns within 
the Bush Forever site, staged over subsequent years, to reduce accumulated fuel loads. This will be 
undertaken by the local Bush Fire Brigade in a manner which encourages natural regeneration and to 
maintain the conservation values of the Bush Forever area.   

 

As described in Section 2.1, prior to and during construction works, the Bush Forever site will be 
adequately delineated and fenced to prevent inappropriate access.  Provision will be made for adequate 
access for fire services or other necessary services and controlled access by the landowners.  

The external boundaries of the Bush Forever site are currently adequately fenced.  New fencing will be 
erected for internal boundaries within Lots 6, 10 and 9000, which will be consistent with the existing 
fencing along Ocean Reef Road.  Gates will be integrated at key strategic points, generally to align with 
identified firebreaks to facilitate emergency vehicle movement along appropriate routes. 

Contractors undertaking rehabilitation and/or management works will be required to access the site at 
identified access points and keep to designated routes within the Bush Forever site unless the 
management activity specifically requires deviation from these routes. Contractors will be responsible for 
ensuring appropriate hygiene measures are undertaken to avoid the introduction of dieback to the site. 

A minimum of six signs will be introduced along the new internal and the existing external boundaries 
identifying the Bush Forever site, that the site is being protected for conservation purposes under a 
Conservation Covenant, and that unauthorised access is prohibited.  This will include signage as provided 
under the DPaW Conservation Covenant program.  Additional temporary signage will also be introduced at 
the larger rehabilitation area to identify the presence and purpose of the rehabilitation areas. 

In addition to the proposed fencing, there will be a hard edge delineation adjacent to the Bush Forever site, 
such as a public road or a combination of other measures such as fire breaks/accessways and retaining 
walls. 

 

Weed frequency throughout the site is generally low, and site observation suggests that weeds appear to 
be of higher prevalence in areas that have been subject to disturbance, particularly along existing 
boundaries (fire-breaks), internal tracks and in areas which are identified as requiring rehabilitation. 

A number of invasive weeds have been recorded within these areas in the Bush Forever site and are 
identified in the NCCPM Guidelines as follows: 

• Leptospermum laevigatum (Victorian tea tree) 

• Ursinia anthemoides 

• Ehrharta calycina (veldt grass) 

• Gladiolus sp. 

Prior to and during construction works being undertaken on the adjoining industrial land, the following 
management measures will be undertaken as described in the NCCPM Guidelines (Appendix 1): 

• undertake control of existing weeds, particularly in areas subject to previous or current 
disturbance (e.g. edges of Bush Forever site, tracks, revegetation areas) 

• selectively (as required) within the designated revegetation areas and tracks to coincide with 
preparation, revegetation installation, and two years of revegetation maintenance. 



 

Dumping of rubbish within bushland can result in the introduction of weeds and pathogens and encourage 
scavenging feral animals.  During implementation of the actions identified in this BFRMP, any existing 
rubbish in the Bush Forever site will be removed where this can be undertaken in a manner which will not 
cause unreasonable damage to vegetation. 

The implementation of this BFRMP, including the completion of fencing of the Bush Forever site, will 
prevent inappropriate access and reduce likelihood of rubbish dumping.  Similarly, the reduction in ground 
levels on the adjoining industrial area and associated retaining will make access/unauthorised dumping 
more difficult, and the difference in ground levels will reduce the likelihood of introduction of any airborne 
rubbish into the Bush Forever site. 



3. Rehabilitation program 

 

 

The BFRMP identifies four rehabilitation sites within the Bush Forever area, which are defined in Table 3 
and illustrated in Figure 3.   

Table 3 Rehabilitation sites  

Rehabilitation 
site number 

Vegetation community 
Vegetation 
condition 

Location 
Lot 
number 

Approx area 
(ha) 

1 Jarrah-banksia-sheoak 
woodland/upland 

Degraded Southern boundary of Bush 
Forever site alongside 
Ocean Reef Rd. 

9000 0.3 

2 Jarrah-banksia-sheoak 
woodland/upland 

Degraded – 
Completely 
Degraded 

South-eastern boundary of 
Bush Forever site. 

9000 0.1 

3 Jarrah-banksia-sheoak 
woodland/upland 

Not surveyed Eastern boundary of Bush 
Forever site. 

6 0.2 

4 Jarrah-banksia-sheoak 
woodland/upland  

Degraded – 
Completely 
Degraded 

Far eastern boundary of 
Bush Forever site, creating 
linkage to Gnangara Lake. 

10 2.0 

 

The overall approach to the rehabilitation process will be as follows: 

• appropriate site preparation including weed control 

• the use of topsoil as site fill material to re-contour areas and to provide more appropriate physical 
soil properties 

• exclusion of rabbits and kangaroos for larger rehabilitation areas while vegetation is re-
establishing using temporary fencing specifically designed to restrict access (through measures 
such as buried skirts)  

• a combined approach of direct seeding and advanced tubestock planting (forestry pot size) 

• provision for infill tubestock planting for two years following initial works, if required.  

The approach proposed is more intensive than some rehabilitation strategies but it is considered it will 
deliver better outcomes in terms ultimate plant densities and diversity. 

The BFRMP has been developed closely with a specialist revegetation contractor who has extensive 
experience and has undertaken a number of similar projects involving the re-establishment and restoration 
of banksia woodland in Gnangara and surrounding areas.  In particular, the approach has been based on 
that adopted for a major offset project being undertaken on behalf of DPaW within former Gnangara pine 
plantation areas adjacent to Melaleuca Park, involving the restoration of significant areas of banksia 
woodland.   

 

Site 1 is located at the southern boundary of the Bush Forever site, alongside and parallel to Ocean Reef 
Road (Figure 3).  It covers an area of approximately 0.1 ha and is adjacent to vegetation mapped as 
jarrah-banksia-sheoak woodland (RPS 2011a).  Site 1 is depicted in Plate 1. 



 

Plate 1 Site 1 

 

Rehabilitation contractor access to 1 will be from the east via Lot 9000 with specific access via the existing 
fire break adjacent to the southern boundary and Ocean Reef Road. A site inspection identified the 
presence of woody weeds (Leptospermum laevigatum) within the revegetation area which will require 

specific control prior to and during rehabilitation establishment. 

 

Rehabilitation of Site 1 will mostly be aimed at establishing jarrah-banksia-sheoak woodland utilising a 
combination of the methods described in Section 3.7. 

 



 

Site 2 is located in the southeast corner of the Bush Forever site (Figure 3).  The area has been subject to 
historical sand mining and there are some deep, steep excavated areas which are devoid of vegetation 
and subject to local erosion.  It covers an area of approximately 0.1 ha and is adjacent to vegetation 
mapped as jarrah banksia sheoak woodland (RPS 2011b).  Site 2 is depicted in Plate 2. 

 

Plate 2 Site 2 

 

Rehabilitation contractor access to rehabilitation area 2 will be from the northeast via Lot 6.  Relocation of 
topsoil from adjacent areas of ‘Good’ or better vegetation which is to be cleared will be required to 
recontour areas which have been subject to historical sand extraction. 

 

Rehabilitation of Site 2 will mostly be aimed at establishing jarrah-banksia-sheoak woodland utilising a 
combination of the methods described in Section 3.7. 

 



 

Site 3 is located at the eastern boundary of the Bush Forever site (Figure 3).  It covers an area of 
approximately 0.2 ha and is adjacent to vegetation mapped as jarrah-banksia-sheoak woodland (RPS 
2011b).  Site 3 is depicted in Plate 3. 

 

Plate 3 Site 3 

 

Rehabilitation contractor access to rehabilitation area 3 will be from the east via Lot 6, with specific access 
possible from existing internal roads. Some minor re-contouring of the site may be required to account for 
previous quarrying activity. 

 

Rehabilitation of Site 3 will mostly be aimed at establishing jarrah-banksia-sheoak woodland utilising a 
combination of the methods described in 3.7. 

 



 

Site 4 extends extends from the north-eastern corner of the Bush Forever site to the eastern boundary of 
Lot 10 (Figure 3) and covers approximately 2 ha.  Large portions of the rehabilitation area are completely 
cleared and accordingly a vegetation community was unable to be mapped by RPS (2011a).  The area is 
adjacent to vegetation mapped as jarrah banksia sheoak woodland (RPS 2011b) and, as such, it will be 
revegetated to reflect this. 

  

Plate 4 Site 4 

 



 

Plate 5 Site 4 

 

Plate 6 Site 4 looking eastward  



 

Plate 7 Eastern section of Site 4 looking south into Proposal area 

 

Rehabilitation contractor access to area 4 will be from the east via Sydney Road and from the south via 
internal roads. The site has limited remnant vegetation, is completely cleared in places and is largely 
impacted by weeds. As such, site preparation, including weed control and topsoil relocation, will be 
required.

 

Rehabilitation of Site 4 is intended to establish jarrah-banksia-sheoak woodland utilising a combination of 
the methods described in Section 3.7. 

 

The rehabilitation of identified areas within the Bush Forever site will broadly follow the following schedule 
of works: 

• initial site and other preparation works during the latter months of 2013/early 2014 

• revegetation works during in 2014 

• two years of monitoring and maintenance over 2015 and 2016. 

  



Indicative timings for a range of rehabilitation works, as required by the Guidelines (Appendix 1), are as 
follows: 

• preliminary earthworks and re-contouring of rehabilitation sites 2 and 3 utilising salvaged topsoil 
where possible to improve soil conditions (placed as bulk fill, not spread thinly) 

• initial weed control involving herbicide applications in rehabilitation sites 1, 2 and 3 in spring 2013, 
and summer 2013/2014 

• slashing of weeds within rehabilitation area 4 in summer 2013/2014 

• seed collection from the Bush Forever site, areas to be cleared and other suitable local 
provenance bushland within 15 km of the site (as defined in the Guidelines [Appendix 1]) in 
summer 2013/2014 

• topsoil placement in site 4 in summer 2014 

• deep ripping to 400-500 mm in site 4 

• weed control (prior to revegetation works) involving herbicide applications in autumn 2014 

• habitat log placement in autumn 2014 

• installation of rabbit-proof fencing around site 4 in autumn 2014 

• planting seedlings with fertiliser and tree guards (planting density of 10,000 plants/ha or 
1 plant/m

2) in autumn/winter 2014 

• undertake monitoring for first year of maintenance in spring 2014 and autumn 2015 

• undertake weed control (only as necessary) in spring 2014 

• prepare rehabilitation progress report in December 2014 

• undertake weed control (only as necessary) in autumn 2015 

• undertake infill planting as and where required in autumn/winter 2015 

• undertake weed control (only as necessary) in spring 2015 

• prepare rehabilitation progress report in December 2015 

• undertake weed control (only as necessary) in autumn 2016 

• undertake infill planting as and where required in autumn/winter 2016 

• prepare rehabilitation close-out report in December 2016. 

Further details of key processes for the integrated construction and rehabilitation works are outlined below. 

 

The clearing program on the adjoining industrial area will include: 

• seed collection for direct seeding and propagation within the rehabilitation sites 

• trapping and relocation in areas identified as containing southern brown bandicoot (Isoodon 
obesulus subsp. fusciventer) into the Bush Forever area or other designated DPaW conservation 

reserve 

• delineation/fencing to protect the Bush Forever site 

• retention of suitable large trees for use as habitat logs in rehabilitation areas 

• clearing and mulching of remaining vegetative material. 

 

All seed for use within the rehabilitation areas will be sourced from within the Bush Forever Site, the 
adjacent areas which are to be cleared and from other suitable local provenance bushland within 15 km of 
the site as described in the NCCPM Guidelines (Appendix 1).    



 

Prior to topsoil relocation at relevant sites, and revegetation commencing, the rehabilitation sites will be 
prepared.  Site preparation is likely to include some or all of the following, depending on the site: 

• removal of rubbish and obstacles to access, if required 

• improvement of access tracks, if required  

• weed slashing in rehabilitation site 4 to ensure a basis for effective weed control  

• transfer of topsoil from areas within the industrial estate that supports remnant vegetation in 
“Good” or better condition for infill and re-contour rehabilitation sites 2 and 4 

• weed control using herbicides for key target species, ensuring selective herbicides (i.e. grass or 
broadleaf-specific) will be favoured over general knockdown herbicides to keep off-target damage 
to a minimum amongst remnant native vegetation 

• ripping in rehabilitation site 4 will take place in autumn to allow for faster root growth, rainfall 
infiltration and greater seedling survival rates 

• conducting harrowing immediately prior to direct seeding to remove excessive mounds and 
hollows, reduce compaction and improve water infiltration and create niches for the seed to settle 
in  

• raking to remove excessive mounds and hollows, reduce compaction and improve water 
infiltration 

• scarification of soil immediately prior to direct seeding to provide small niches for seed and 
organic matter to settle in and allow rainfall to concentrate on germinating seed 

• conducting initial weed control including chemical spot spraying, hand weeding for herbaceous 
and woody weeds, large woody weed removal (cutting and disposing off-site), and hand wiping 
herbicide on bulbaceous weeds, allowing sufficient lead-in time to enable reduction of weed seed 
in the soil seed bank. 
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The flora species used for the rehabilitation should be local provenance species and include only native 
species recorded during the flora and vegetation survey of the Bush Forever site and adjacent industrial 
area.  Key species listed below represent an ideal complement for the re-establishment of basic vegetation 
community structure and importantly is intended to facilitate an increase in the potential Carnaby’s black-
cockatoo habitat through the revegetation process. 

Table 4 outlines the key species of the jarrah-banksia-sheoak woodland intended to be rehabilitated as 
part of this rehabilitation plan.  The species listed comprise the key structural components (overstorey, 
mid-storey and understorey) of the jarrah-banksia-sheoak woodland vegetation community within the Bush 
Forever site based on vegetation descriptions provided by RPS (2011a), or species recorded commonly in 
survey sites within this vegetation community that are known to readily grow from seed.   

Table 4 Key species for revegetation sites  

Structural component Species 

Overstorey Eucalyptus marginata 

Mid-storey Banksia menziesii 

Banksia attenuata 

Allocasuarina fraseriana 

Understorey Acacia pulchella 

Gompholobium tomentosum 

Jacksonia floribunda 

Xanthorrhoea preissii 

Further species will be introduced to promote species richness and diversity and should be selected on the 
species list collated from environmental investigations undertaken within the Bush Forever area.  Given the 
presence of species in adjacent areas natural re-colonisation over time will also occur through natural 
dispersal mechanisms as is generally observed on such sites. 

 

Selected species will be propagated from collected seed in selected nurseries.  The majority of the 
required seedlings will be propagated to forestry tubes size and planted at a rate of 1 seedling per m2. 

It is common for seedling availability to fluctuate, or seedlings could be of unacceptable condition or size at 
the time of planting.  These situations can require some alterations to the final species list, or possibly later 
planting of one or more species.  Seedling procurement will need to be addressed well in advance of 
planting times to ensure adequate supply. 

 

Direct seeding will be undertaken at all revegetation areas at a rate of 3 kg/ha.  All seed utilised will be pre-
treated prior to seeding to break seed dormancy.  This is likely to include aerosol smoke treatment, 
mechanical scarification, and hot water treatment as appropriate for each species.  Prior to broadcasting, 
seed will be combined with a bulking agent to ensure even distribution across the site.  Seed will be hand 
broadcasted to ensure even dispersal of all seed sizes, which is sometimes not possible with machinery.  

Scarification of the soil surface will ensure that seeds will collect in the niches provided by the roughened 
surface.  This method acts to minimise seed loss through water and wind movement and means the seed 
does not need to be covered after broadcasting, as soil settlement by rainfall will facilitate this.  This allows 
soil to settle and lightly cover seed to promote higher germination rates, and minimises the potential for 
seed to wash away in storm events. 



 

Due to rabbit populations existing on site, a temporary rabbit proof fence will be installed around the 
perimeter of revegetation site 4, comprising a 1.2 m fence with rabbit netting dug into the ground to a 
depth of 300 mm. 



4. Implementation of management plan 

 

Table 5 below summarises the general management actions and specific rehabilitation works identified in 
this BFRMP and provides an approximate commencement for commencement for each activity. 

Table 5 Summary of management activity and actions 

Management 
activity 

Action Timing 

Bush Forever management  

Threatened fauna  Ensure the Bush Forever site is adequately delineated and 
contractors do not enter the site unless undertaking 
specific Bush Forever Management Plan actions. 

Prior to any works occurring 
adjacent to the Bush Forever 
site. 

Domestic and feral 
animals  

Undertake control to reduce grazing competition. Prior to and during 
establishment of rehabilitation 
areas. 

Seed collection for 
rehabilitation areas 

Seed collection from areas to be cleared (and existing 
Bush Forever area). 

Between October and April 
prior to works, and ongoing as 
required to facilitate 
rehabilitation program. 

Fire Construct firebreaks to specifications of, and in locations 
as required by the Fire Management Plan.  

During development works 
and prior to occupation of any 
new houses on Lot 6. 

Undertake mosaic burn regimes (as required) in 
accordance with the Guidelines and Bushfire Brigade 
requirements. 

Generally between July and 
September. 

Uncontrolled access Permanent fencing to be installed around internal/new 
boundaries of Bush Forever site. 

Lot 6 – prior to occupation of 
houses. Lot 9000 – as early as 
possible during Stage 2 works. 
Lot 10 – following initial 
rehabilitation works. 

Appropriate signage will be displayed indicating the site is 
Bush Forever and restrictions on access. 

Following rehabilitation and 
fencing works. 

Weed control Undertake initial control of grassy weeds (including 
Ehrharta spp., Avena barbata, Eragrostis curvula) in areas 
adjacent to cleared areas, along tracks or in/alongside 
other areas of disturbance. 

Between late July to August or 
prior to rehabilitation works. 

Undertake initial control of bulbaceous weeds (including 
Gladiolus caryophyllaceus) in areas adjacent to cleared 
areas, along tracks or in/alongside other areas of 
disturbance. 

Late August or prior to 
rehabilitation works. 

Undertake initial control of flat weeds (including 
Hypochaeris glabra).  

Between May and September 
or prior to rehabilitation works. 

Rubbish  Remove existing rubbish where it is practicable to do so 
(i.e., where removal does not present a risk to flora and 
vegetation). 

During implementation of 
management works. 

Spread of 
pathogens (dieback) 

Ensure any movement of soil, vegetative material, rubbish, 
vehicles or personnel within, into or out of the Bush 
Forever site is free of dieback. 

As required. 

Ensure any maintenance activities including fencing or 
modifying firebreaks is undertaken during dry soil 
conditions. 

As required. 

Spot checks of contractor vehicles entering the Bush 
Forever site will be undertaken inspecting wheel arches 
and tyres for soil or plant material. 

Particularly during winter 
months. 



Management 
activity 

Action Timing 

Limit vehicles to designated tracks, remaining within the 
site works area. 

As required.  

Monitoring & 
reporting 

Prepare annual report which summaries general Bush 
Forever management activities undertaken and success. 

Annually in December, 
including the 2 year 
maintenance period. 

Contingency actions Implement contingency actions to address site 
environmental issues. 

As required. 

Site rehabilitation  

Weed control & site 
preparation 

Initial weed control and site preparation of rehab areas. Prior to any rehabilitation 
works.  

Threatened Fauna Relocation of southern brown bandicoot.  To coincide with any clearing 
works on the adjoining land in 
areas where presence is 
identified (timing will vary 
depending on DPaW advice to 
relocate offsite or to Bush 
Forever area). 

Seedling planting Planting of seedlings within rehabilitation sites. Following weed control, prior 
to winter rains. 

Direct seeding Direct application of seed to rehab areas to achieve 
identified seed densities. 

Following topsoil and 
mulching, prior to winter rains. 

Implementation of rabbit proof fencing. If grazing by rabbits is 
impacting on rehabilitation 
areas.  

Maintenance  Remove tree guards. 12 months after 
supplementary planting. 

Supplementary weed control of revegetation areas. For each rehab. area for the 
subsequent 2 years. 

Monitoring & 
Reporting 

Prepare annual report which summaries rehabilitation 
activities undertaken and success. 

Annually in December, 
including the 2 year 
maintenance period. 

Contingency actions Implement contingency actions if rehabilitation targets are 
not achieved.  

As required. 

 

The success of the rehabilitation program will be measured against a set of completion criteria which 
specifies the required rehabilitation outcomes for the rehabilitation areas. In line with the EPA Guidance 
Statement No. 6 rehabilitation of Terrestrial Ecosystems (EPA 2006), completion criteria are considered as 
being the most appropriate mechanisms to monitor and audit rehabilitation programs.  

The long-term goal of rehabilitating the currently ‘Degraded’ and ‘Completely Degraded’ rehabilitation 
areas is to enhance the vegetation condition of these areas to being at least “Good “condition.  Whilst this 
outcome will take longer than the monitoring and maintenance period, short-term assessment in the form 
of short-term intermediate targets will provide an indication of the likelihood of long term success in 
achieving this goal.  As part of this rehabilitation management plan, completion criteria have been 
developed through a review of available literature. The completion criteria have included the following 
factors: 

• native species stem density 

• native species cover  

• native species diversity 

• seedling survival rate 

• weed competition. 



For this rehabilitation project, the completion targets over 2 years after completing rehabilitation works are 
outlined in Table 6 below. 

Table 6 Proposed completion criteria 

Parameter 
Year after planting 

1 2 

Direct seeding or seedling planting   

Native species stem density (stems/m2) N/A 1.6 

Area cover of native species (percent per 10 x 10 m quadrat)* 30 50 

Representation across all quadrats of the initial species list 70% 70% 

Percentage of planted seedling survival 70 70 

Weeds   

Maximum percentage (%) weed cover (per 10 x 10m quadrat) 10 5 

*Based on an assumed average of 5 seedlings planted per 10 x 10 m area (as well as directed seeded 
germinants 

Where areas of the rehabilitation works do not meet the completion criteria specified in Table 6, additional 
seedlings will be planted or weed control conducted so completion criteria can be met.  Inherent risks are 
associated with any rehabilitation programs which may lead to the required completion criteria being 
unmet.  To manage this level of risk, a framework of contingency measures (as outlined in Section 4.4) has 
been developed to improve the likelihood that the completion criteria for all components of the offset 
package can be achieved within the 2 year maintenance period. 

 

Each rehabilitation site will be specifically managed and monitored for 2 years following the initial 
revegetation works to assess the achievement of the completion criteria listed above and to identify any 
maintenance and/or contingency measures required. 

During the implementation period, an annual report will be submitted to the DEC which provides a 
summary of the actions and success of the management actions identified in this BFRMP.  The monitoring 
report will also identify the need for any additional maintenance or follow-up works to be undertaken during 
the next reporting period.  Long term monitoring will be undertaken by the landowner as described in the 
NCCPM Guidelines (Appendix 1).  

 

Contingency actions will be enacted if monitoring and reporting indicates that rehabilitation sites are not 
performing sufficiently well.  These actions will be undertaken as soon as practical and the outcome 
assessed and documented in the following annual report. 

Table 7 identifies possible contingency actions which may be required to be implemented on site. 

  



Table 7 Contingency actions for the Bush Forever site 

Trigger Action 

Inappropriate species growing in 
rehabilitation areas 

1. Identify cause. 

2. Remove inappropriate species and replace (if required) with appropriate 
species. 

3. Ensure inappropriate species are not used in future. 

Low rate of seedling/germinant 
survival  

1. Identify cause. 

2. Implement approach to remedy cause, which could include: 

• watering of site 

• application of fertilisers or wetting agents etc 

• check for presence of dieback and follow contingencies for ‘Introduction of 
diseases’ below. 

3. Monitor success of remedy. 

Seedlings/new germinants show 
evidence of grazing 

1. Identify whether caused by rabbits by undertaking monitoring. 

2. If presence of rabbits is confirmed, undertake rabbit control as described in 
Appendix 1. 

3. If grazing appears to be caused by native species (e.g., kangaroos), further 
protection measures may be required e.g., additional tree guards. 

4. Monitor success of remedy. 

Increase in weed infestations 1. Identify cause. 

2. Identify the weeds, their location and coverage and obtain quotations from 
contractors to control them. 

3. Employ a contractor to control the weeds. 

4. Monitor success of control. 

Excessive dust emissions from 
imported topsoil 

1. Identify cause. 

2. Implement approach to remedy cause, which could include: 

• Applying a biodegradable surface binding agent (e.g. hydromulch) 

• Fixing screening  to surrounding fence (e.g. hessian or shade cloth). 

3. Monitor success of remedy. 

Erosion occurring 1. Identify cause. 

2. Implement remedy (may involve consulting an expert to determine the 
appropriate remedy). 

3. Monitor success of remedy. 

Introduction of diseases, 
specifically dieback 

1. Confirm presence. 

2. Identify cause. 

3. Undertake sampling to determine extent. 

4. Erect signage warning of infested area. 

5. Consult expert to determine requirement for treatment (i.e. phosphate 
spraying or stem injection). 

6. Undertake treatment, if required. 

7. Monitor movements of infestation annually. 

 

This BFRMP may be revised with the approval of the DPaW, if required, to address environmental incident 
resolutions, audit findings, monitoring results or to achieve continuous improvement. 

Any minor change, which does not alter the BFRMP outcomes, but is operational in nature in response to 
factors such as seasonal variability (e.g. seed availability, changes to site conditions, seasonal climatic 
factors, etc) will not require consultation. 



5. Summary and conclusion 

This BFRMP outlines key management actions for the Starlight Grove Bush Forever site in Gnangara.  It is 
to be read in conjunction with the NCCPM Guidelines (Appendix 1).   

In particular, the BFRMP identifies the works which will be implemented in order that the Bush Forever site 
can be managed in the future by the landowner in accordance with the DPaW Conservation Covenant and 
NCCPM Guidelines which apply to the Bush Forever site.  The implementation of this BFRMP will be 
staged to ensure its delivery is appropriately coordinated with the construction works on the adjoining 
industrial site, particularly as many of the activities, such as fencing and topsoil relocation, are interrelated.  
Management activities will also take into account other factors, such as seasonal variations, to ensure that 
the identified management and rehabilitation activities have the best chance of success. 

The BFRMP also identifies the process for rehabilitation of the areas which are identified for such in the 
DPaW Conservation Covenant and proposes a number of mitigation and management measures to 
ensure the Bush Forever site is enhanced as a result of its implementation in a manner which will facilitate 
ongoing management by the landowner.  The BFRMP is not intended to duplicate or supersede the 
NCCPM Guidelines, but rather is intended to be consistent with and read in conjunction with the 
Conservation Covenant and associated NCCPM Guidelines. 

Following implementation of the Bush Forever management actions identified in this plan (including 
maintenance, monitoring and reporting), ongoing management measures are to be undertaken by the 
landowners as described in the NCCPM Guidelines. 
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Appendix 2 

Dieback assessment results 





                                                                                                                                                                                                                                                          

                                                                                                                                                                                                                   
                                                                                                                                                                                                                    

Glevan Consulting 

50 Chatsworth Drive, Erskine. 6210 

(08) 9582-7772 

Fax (08) 9582-9884 

 

Your ref: 

Our ref:  12010 

Enquiries: SR 

Phone 0427 113 336 

Fax: 95 829884 

Email: simon.robinson@glevan.com.au 

 

Julia Morgan 
Stratagen 
 
Dear Julia 

 

 Phytophthora cinnamomi occurrence assessment of the Gnangara Conservation Covenant. 

 

Qualified interpreter Simon Robinson from Glevan Consulting completed a Phytophthora cinnamomi 

occurrence assessment of the area known as the Gnangara Conservation Covenant on March 26
th
 2012. 

The study area is located at the junction of Ocean Reef Rd and Sydney Rd Gnangara, and comprises 

open Banksia attenuata and B. menziesii woodland. The information and recommendations provided in 

this assessment are valid for 12 months and will expire in March 2013. 

 

The method employed to conduct the assessment was to traverse the study area on foot and record any 

suspicious sites for further assessment and sampling.  The assessment focused on the sites identified by 

Stratagen as potential top soil donor sites, and the area suspected of containing dieback. While there are 

water-gaining sites immediately adjacent to both of the potential top soil donor sites, it was observed that 

neither of these water gaining areas actually extend into nominated areas, leaving the access tracks as 

the most likely source of any possible infestation.   

 

Several sites exhibiting signs of recent vegetation decline were observed throughout the study area, 

particularly the area identified as potentially infested.  The majority of deceased plants observed were 

Banksia attenuata, B. menziesii, Lomandra sonderi and Patersonia occidentalis specimens. The deaths 

are not thought to be related to P. cinnamomi however, as the pattern typically associated with P. 



Glevan Consulting 
50 Chatsworth drive,Erskine. 6210 

(08) 9582-7772 
Fax (08) 9582-9884 

 

cinnamomi infestation was not present.  The deaths were largely random (not associated with an obvious 

vector), scattered, and many appeared staged.  In addition, there was limited chronology amongst the 

deceased plants and generally no significant biomass reduction.   Drought is thought to be the most likely 

cause of the recent vegetation decline observed, and most of the biomass reduction observed can be 

attributed to disturbance factors. 

 

As a result of these observations, both of the potential top soil donor sites are believed to be uninfested. 

The area identified as potentially containing dieback is also believed to be uninfested, and samples have 

been taken within all of the sites to further support this assertion.  

 

A total of 6 sites were targeted for sampling during the assessment to confirm that the decline observed is 

not related to P .cinnamomi: 

 

Sample 

No. 
Species Easting Northing Pattern 

Other 

Possible 

causes of 

Death 

Result 

1 Banksia menziesii 391270 6481954 No Drought Negative 

2 Banksia grandis 391277 6482397 Slight Drought Negative 

3 
Xanthorrhoea 

gracilis 
391296 6482536 Slight Drought Negative 

4 
Pattersonia 

occidentalis 
391325 6482625 Slight Drought Negative 

5 Banksia attenuata 391477 6482334 Slight Drought Negative 

6 Banksia attenuata 391960 6482717 Slight Drought Negative 

 

Thank you for your interest in Phytophthora management.  

 

Simon Robinson 

Senior Interpreter 

Glevan Consulting 

03 April 2012 




