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Glossary 

Term / 
Abbreviation  

Definition  

APZ Asset Protection Zone 

BAM Biodiversity Assessment Method 

BBAM BioBanking Assessment Methodology 

BC Act NSW Biodiversity Conservation Act 2016 

BCT Biodiversity Conservation Trust 

BDAR Biodiversity Development Assessment Report 

BEW Bulk Earth Works 

BOS Biodiversity Offset Scheme 

CEEC Critically Endangered Ecological Community 

CEMP Construction Environment Management Plan 

CHAR Cultural Heritage Assessment Report  

Conservation 
Areas 

Park K, Park L, the Howes Creek Conservation Area, the Northern Conservation Area, and the 
Stage 6B EBSF Conservation Area 

Council Campbelltown City Council, NSW 

CPCP Cumberland Plain Conservation Plan 

CPW Cumberland Plain Woodland 

Development 
footprint  

The areas within the Property proposed to be developed under the current proposed 
action 

DA Development Application  

Commonwealth 
DCCEEW 

Commonwealth Department of Climate Change, Energy, the Environment and Water 

EBSF Elderslie Banksia Scrub Forest 

EEC Endangered Ecological Community 

EPBC Act Commonwealth Environment Protection and Biodiversity Conservation Act 1999 

EP&A Act NSW Environmental Planning and Assessment Act 1979 

ESIS Economic and Social Impact Statement 

GIS Geographic Information System 

GPS Global Positioning System 

LGA Local Government Area 

MNES Matters of National Environmental Significance 

MPURA Menangle Park Urban Release Area 

NSW New South Wales 

NSW DCCEEW NSW Department of Climate Change, Energy, the Environment and Water 

PCT Plant Community Type 
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Term / 
Abbreviation  

Definition  

project area Location of the proposed action  

proposed 
development 
works 

Site-wide bulk earthworks to regrade the site, the associated clearing of native vegetation 
and enabling site works  

proposed 
conservation 
works 

The conservation and rehabilitation of native flora and fauna habitat within retention areas  

retention area Five separate conservation areas collectively that are being retained for conservation  

RFEF River-flat Eucalypt Forest 

SIS Species Impact Statement 

TEC Threatened Ecological Community 

TSC Act former NSW Threatened Species Conservation Act 1995  

VMP Vegetation Management Plan 

VPA Voluntary Planning Agreement 
  



















http://www.environment.gov.au/epbc/publications/cumberland-plain-shale-woodlands.html
http://www.environment.gov.au/epbc/publications/cumberland-plain-shale-woodlands.html
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In addition to the habitat assessment, fauna habitat data was also collected throughout the project area within 
the BBAM and BAM plots, which included the number of trees with hollows, the total length of logs and 
composition of the ground stratum.  

An assessment of all hollow-bearing trees within the project area was undertaken as part of the stadia metric 
surveys described in Section 4.3.2.3  that were conducted for the NSW approval. All trees within the project 
area were inspected by a botanist and ecologist in July and September 2021 and notes were taken on hollow-
bearing trees, including the location, tree species, and estimated hollow size.  

 

 



http://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=10263
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Herbarium as being native in NSW; however, its listing as native in NSW is the subject of much controversy 
amongst Australian botanists. This is highlighted by the fact that the NSW Herbarium is the only herbarium in 
Australia that considers the species to be native to Australia, and all other state herbaria describe it as 
introduced/naturalised (Department for Environment and Water SA 2021, Northern Territory Government 
2021, Queenland Government 2021, Royal Botanic Gardens Victoria 2021, Salas and Baker 2021). For the 
purposes of this report  Cynodon dactylon is not included as a native perennial species in the estimation of 
native perennial understorey cover. This is consistent with previous assessments done for the NSW approval, 
as well as all Australian herbaria (except for NSW) and is based on the advice presented in the Australian Flora 
(Barlow 2020) which states that Cynodon dactylon is an early introduction or possibly native to Norfolk Island 
and Lord Howe Island. 

ii.  Patch C19 

Patch C19 is 0.58 in area and is dominated by the  exotic weed species Olea europeae subsp. cuspidata (African 
Olive) in the shrub layer and Cynodon dactylon (Common Couch) in the ground layer. Only 0.17 ha of this patch 
is within the project area. As a result of its degraded condition , this patch does not meet the condition threshold 
requirements for the EPBC Act listed CPW as less than 30% of the perennial understorey cover is comprised of 
native species (see Table 2). Perennial native understorey species cover for the patch is 22.3% (this excludes 
20% comprising the non-endemic Cynodon dactylon (Common Couch) present). 

iii.  Patch C32 

Patch 32 is 1.87 ha in area and is characterised by a heavy infestation of the exotic weed species Olea europeae 
subsp. cuspidata (African Olive) in the sub-canopy and some areas of the groundcover. The groundcover is 
sparse and includes only a few native forbs and grasses. Large Eucalyptus moluccana (Grey Box) occur as 
emergent from the subcanopy of African Olive. Only 0.30 ha of this patch is within the project area. As a result 
of its degraded condition , this patch does not meet the condition threshold r equirements for the EPBC Act 
listed CPW as less than 30% of the perennial understorey vegetation cover is comprised of native species (see 
Table 2). Perennial understorey native species cover for the patch is 3.3% (this excludes 1% comprising the 
non-endemic Cynodon dactylon (Common Couch) present). 

3.1.2. Elderslie Banksia Scrub Forest in the Sydney Basin Bioregion  
Within the project area Elderslie Banksia Scrub Forest in the Sydney Basin Bioregion (EBSF) is present as small, 
isolated patches that are surrounded mostly by previously cleared lands. The largest patch of the community 
is located in the centre of the project area, within the Park K Conservation Area (see Figure 6). Within the 
project area, this community either consists of a canopy and mid-storey comprised of mature and regrowth 
Angophora subvelutina (Broad-leaved Apple) or Banksia integrifolia (Coast Banksia), but not both. Angophora 
floribunda (Rough-barked Apple) occurs as an additional canopy species. The shrub layer is comprised of the 
native Duboisia myoporoides (Corkwood) and regrowth Angophora subvelutina. Dominant exotic shrubs include 
Olea europaea subsp. cuspidata (African Olive) and Lycium ferocissimum (African Boxthorn).  The groundcover 
in areas is dominated by native species and in other areas is dominated by exotic species.  Common native 
groundcover species include Pteridium esculentum (Common Bracken), Hydrocotyle laxiflora (Stinking 
Pennywort), Einadia trigonos (Fishweed), Dichondra repens, and Microlaena stipoides. Common exotic 
groundcovers include Asparagus asparagoides, Sida rhombifolia, Ehrharta erecta, Lantana camara (Lantana), 
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While areas of habitat to be removed are comprised of small, isolated patches, the potential habitat to be 
retained and conserved includes the largest patches present in the project area that do have connectivity to 
adjoining areas of potential habitat within and outside of the project area. Further to the retention of  
approximately 29 ha of potential habitat , an additional 23 ha of woodland /forest  will be created within 
retention areas though the revegetation and regeneration of exotic grasslands. This revegetation will not only 
result in a greater area of potential habitat for the species to what is currently present, but will connect currently 
fragmented areas and improve connectivity across the project area, compared to current conditions. 

Table 3 summarises the potential habitat for the species to be cleared and retained within the project area . 

Table 3 Summary of Brown Treecreeper habitat to be cleared and retained within the project area  

Total Area (ha) 
within Project 
Area 

Total Area (ha) 
within 
Disturbance 
Footprint  

Total Area (ha) 
within Retention 
Area 

Total Area (ha) of 
Exotic Grassland 
to be Revegetated 
to 
Woodland /Forest  

Total Area (ha) of 
Potential Habitat 
(including 
revegetation)  

46 17 29 23 52 
 

The total area of potential habitat for the species in the approved Master Plan area, which includes both the 
project area and areas adjacent to the project area, is approximately 96 ha. Of the 96 ha of potential habitat 
present within the Master Plan area, a total of approximately 52 ha will be removed and approximately 44 ha 
retained and conserved in perpetuity across the Master Plan area. This includes the proposed action, as well as 
separate DAs previously approved or DAs consistent with the Master Plan anticipated to be approved in the 
future. Similar to the project area, the areas of habitat proposed to be removed under the Master Plan are 
largely comprised of small, isolated patches while the areas to be retained are mostly larger patches with 
connectivity to adjoining areas of suitable habitat. Further to this, an additional 23 ha of grassland areas within 
retention areas to be managed under a VMP will be replanted as native woodland/forest , which will result in 
~67 ha of suitable habitat for the species within the Master Plan area in the long -term.  

It is also important to recognise that prior to implementation of the Master Plan, no areas within the MPURA 
were being managed for conservation in common with other habitats that remain in the region, and ongoing 
grazing would have likely resulted in continuing degradation of the remnant native vegetation present. As a 
result of the proposed action, a total of ~67 ha of woodland/forest will be retained/revegetated  in conservation 
areas and conserved and managed in perpetuity to enhance and improve its biodiversity value. 

Although suitable habitat for the Brown Treecreeper is present, most of the habitat is highly disturbed and 
fragmented, and has limited to no connectivity to larger patches of habitat. The species is likely to utilise the 
suitable habitat to be cleared primarily for foraging purposes  only and is considered more likely to utilise 
habitat within the retained areas for nesting purposes as these areas include larger tracts of vegetation that 
are less exposed to edge effects, as well as more hollow-bearing trees.  The most suitable roosting/nesting 
habitat for this species, is within the Howes Creek Conservation Area and Northern Conservation Area that 
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contain the largest patches of woodland/forest and highest number of tree hollows that are less exposed to 
edge effects. 

The significance of the project area for this species in the locality and region is relatively low. The species has 
only been recorded at two locations in 2018 and has not been detected again through subsequent targeted 
surveys. The species appears unable to maintain viable populations in remnants less than 200 ha and its 
abundance decreases as remnant size decreases (Barret & Ford, 1994). The degraded patches in the project 
area are considerably less than 200 ha and are unlikely to be able to support a viable population of this species. 
Similar fragmented habitats occur outside the project area will remain, along with the substantial area of less 
fragmented woodland /forest  within the Howes Creek Conservation Area and Northern Conservation Area that 
will be retained in perpetuity .  



http://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=10263
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Approximately 10 ha of CPW comprising a MNES is present within the within the project area. As shown in 
Figure 7 the largest, most continuous patches of woodland are in the Northern Conservation Area, while small 
to moderate sized patches of CPW that occur in the north  and southwest of the project area are isolated and 
surrounded by previously cleared lands.  

Approximately 4.62 ha of CPW MNES will be removed for the project, with approximately 5.45 ha being 
conserved and managed for conservation in retained areas (see Table 4).  

4.1.1.2. Elderslie Banksia Scrub Forest  

Approximately 2.49 ha of EBSF is present within the project area in the form of two larger patches, two small 
patches adjacent to other native vegetation communities and several small, isolated patches.  In total ~ 0.77 ha 
are proposed to be removed for the proposed action, including removal of 0.02 ha for remediation within a 
very small part of the conservation area that will be replanted and managed under a VMP.  

One of the two larger patches (Patch E4) will be conserved within Park K, with the exception of the ~0.02 to be 
removed due for remediation of contamination and then rehabilitated . The remediation is required to remove 
any future human health risks. Two smaller patches (Patch E1) adjacent to other native vegetation communities 
will be retained in Park L. Additionally, a moderately sized ~0.21 ha patch (Patch E7) in the Stage 6B EBSF 
Conservation Area will be conserved and retained. As a result, a total of 1.72 ha of extant EBSF MNES is 
proposed to be retained (this excludes the 0.02 ha to be removed for remediation that will be revegetated) , 
with an additional 0.56 ha to be revegetated in Park K (this includes the 0.02 ha to be removed for remediation 
that will be revegetated) . Therefore, a total of 2.28 ha of EBSF will be conserved in perpetuity and managed 
under VMPs. The locations of retained EBSF MNES are shown in Figure 7 . 

One of the larger patches (Patch E5) and one of the small, isolated patches (Patch E6) to be removed occur 
within land that was previously used as an old fireworks factory and subsequently has contaminated soils. The 
soils require excavation for remediation and so these patches cannot be avoided or retained. This remediation 
will also involve the removal of a small portion of the northern corner of Park K, which will then be subsequently 
rehabilitated under a VMP.  

Some very small patches of EBSF MNES (Patches E2 and E3), which lack Banksia integrifolia and many other 
plant species typical of the community are isolated amid exotic grassland to the south of the remediation area  
(see Figure 7 ). Because of their size, isolation and low diversity these occurrences are not proposed to be 
retained and, like the vegetation in the remediation area, will be subject to offsetting.  

4.1.1.3. River-flat Eucalypt Forest  

This MNES TEC is widespread in the MPURA, with extensive mapped occurrences along the Nepean River, and 
along Howes Creek (Figure 7). 

A small area of this community (~ 0.38 ha) will be removed for the proposed action. This includes the edges of 
a patch (Patch R5) to the east of  Park L and the edges of a patch (Patch R7) to the south of the Howes Creek 
Conservation Area (Figure 7). Most of the RFEF MNES TEC within the project area is to be retained within the 
Howes Creek Conservation Area where it will be actively managed for conservation under a VMP that has been 
prepared for this area.  
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Within the project area the community occurs as isolated patches or on the periphery of larger patches that 
are generally bound by previously cleared lands. The community within the project area is substantially 
degraded from previous and current agricultural land uses. 

4.1.2. Impacts on Brown Treecreeper Habitat  
Two Brown Treecreeper individuals were recorded (see Figure 7 ) within the project area by Cumberland 
Ecology in 2018. Only nine individuals have been recorded within 10 km of the MPURA,  with only four of these 
records occurring within the last ten years. It has not been detected again in the project area by subsequent 
detailed targeted surveys. As a result, it is considered unlikely that any individuals are reliant on the habitat 
present but may occur on occasion.  

Despite a lack of recent records, the project area contains woodland/forest  that is potentially  suitable foraging 
and nesting habitat  for the Brown Treecreeper (see Section 3.3.1 ). The proposed action will remove patches 
of potential habitat  totalling  approximately 17 ha. As illustrated in Figure 8, the individual patches are small 
and lack connectivity to other larger woodland /forest  areas. The largest patch being removed measures less 
than 3 ha. 

The removal of these small areas of habitat is unlikely to be significant to the long -term survival of the species 
in the local context as larger areas of similar habitat will remain in the MPURA and beyond. Furthermore, the 
largest areas of woodland /forest  habitat present within the project area will be conserved, rehabilitated and 
managed in perpetuity  along the Howes Creek and Northern Conservation Areas (see Figure 8).  The Howes 
Creek Conservation Area is part of an extensive, connected block of woodland/forest  that connects off site to 
vegetation along the Nepean River, while the Northern Conservation Area provides connectivity off  site to 
vegetation within the Mt Annan Roya l Botanic Gardens to the north.  

As part of the overall Master Plan, approximately ~52 ha of native vegetation will be removed by previously 
approved, current, or likely future DAs, while approximately ~44 ha of native vegetation will be retained and 
managed in perpetuity under a VMP.  Further, approximately 23 ha of woodland/forest  will be created within 
retention areas though the revegetation and regeneration of exotic grasslands, resulting in a cumulative long-
term retention /management  of ~67 ha of suitable habitat for the Brown Treecreeper. It is also important to 
note that prior to implementation of the Master Plan, no areas within the MPURA were being managed for 
conservation. As a result of the proposed action, a total of 52 ha of woodland/forest will be conserved and 
managed in perpetuity  within the project area , which is greater than the 46 ha of potential habitat currently 
present in the project area. 

Woody weeds including African Olive and Privet are prevalent across the woodland/forest  of the project area, 
and in the locality. When unmanaged, these weeds dominate woodland/forest  patches and exclude smaller 
native plants, particularly ground stratum. They are a major threat to Brown Treecreeper habitat and will be 
removed from the conservation areas in the long term under VMPs.  The removal of woody weeds will increase 
the diversity of grassy ground cover within the conservation areas and will therefore increase the potential of 
such areas to be used by the Brown Treecreeper in the future .  The conservation areas will be managed in 
perpetuity and are of a large enough scale to provide substantial habitat for the Brown Treecreeper because 
Howes Creek Conservation Area connects to woodland /forest  along the Nepean River, while the Northern 
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Stage 6B EBSF Conservation Area, and the Howes Creek and the Northern Conservation Area (see Figure 8) 
that will continue to provide suitable foraging and nesting/roosting habitat for the species. Further to this, 
approximately 23 ha of grassland and cleared land will be regenerated in the conservation areas in accordance 
with a VMP to provide additional habitat for the Brown Treecreeper in the long -term. 

Woody weeds including African Olive and Privet are prevalent across the woodland/forest  of the project area, 
and in the locality.  When unmanaged, these weeds dominate woodland/forest  patches and exclude smaller 
native plants, particularly ground stratum.  They are a major threat to Brown Treecreeper habitat and will be 
removed from conservation areas in the long term.  The removal of woody weeds will increase the diversity of 
grassy ground cover within the conserved woodland /forest  areas and will therefore increase the potential of 
such areas to be used by the Brown Treecreeper.  The conservation areas will be managed in perpetuity  under 
VMPs and are of a large enough scale to provide substantial habitat for the Brown Treecreeper because the 
Howes Creek Conservation Area connects to woodland/forest  along the Nepean River, while the Northern 
Conservation Area is adjacent to the Mt Annan Botanic Gardens where large areas of African Olive have been 
removed to provide for the restoration of Cumberland Plain Woodland.   

In addition, t he Howes Creek and Northern Conservation Areas currently contain areas of grassland and cleared 
land that will be regenerated to woodland and open forest under a VMP. Approximately 23 ha of grassland 
and cleared land will be regenerated in these two conservation areas in accordance with a VMP to provide 
habitat for the Brown Treecreeper. Revegetation of the Howes Creek Conservation Area will help to provide 
viable habitat corridors of native vegetation extending from Howes Creek to the Nepean River. Revegetation 
of currently  degraded land in the Northern Conservation Area will form proximal habitat to other Cumberland 
Plain Woodland that is being regenerated at Mount Annan Botanic Gardens to the north of the project area. 
These measures will benefit the Brown Treecreeper, as Cumberland Plain Woodland is known to be utilised by 
this species.  

No important population of the Brown Treecreeper is considered to occur in the project area and with 
consideration of the extensive conservation areas that are being provided, the loss of the relatively small, 
isolated patches of habitat for this species is not considered likely to lead to a long-term decrease in the size 
of the population that may occur. 

b) reduce the area of occupancy of an important population 

An important population is defined as one that is necessary for a species' long-term survival and recovery. 
Given the few records of this species on or near the project area, the potential habitat available is not 
considered as supporting an important population. Accordingly, although the area of occupancy of this species 
may be reduced, the proposed action will not reduce the area of an important population of this species.  

As outlined previously, approximately 29 ha of suitable habitat for this species will be retained in Parks K and 
L, the Stage 6B EBSF Conservation Area, and the Howes Creek and the Northern Conservation Area (see Figure 
9). These conservation areas contain the highest quality habitat for the Brown Treecreeper and other native 
species that currently exists in the project area.  In addition, approximately 23 ha of grassland and cleared land 
in the Howes Creek and Northern Conservation Areas will be regenerated to woodland and open forest under 
a VMP. Revegetation of the Howes Creek Conservation Area will help to provide viable habitat corridors of 



 

Site-wide Bulk Earthworks Development Application, Menangle Park, NSW [EPBC 2024/10074] Final | Dahua Group Sydney Project 2 Pty 
Ltd 

Cumberland Ecology ©  Page 32 

native vegetation extending from Howes Creek to the Nepean River, providing opportunities for the Brown 
Treecreeper to disperse and access a variety of habitat resources.  The Northern Conservation Area will also be 
revegetated and will form proximal habitat to other Cumberland Plain Woodland that is being regenerated at 
Mount Annan Botanic Gardens to the north of the project area. As these areas of woodland/forest  revegetation 
mature, they will add to the existing areas of habitat for the Brown Treecreeper and provide large areas of 
suitable habitat for this species that will be protected and manage d in perpetuity.  

No important population of the Brown Treecreeper is considered to occur in the project area and with 
consideration of the extensive areas of high-quality habitat that are being protected in conservation areas and 
created through revegetation , the loss of the relatively small area of habitat for this species is not considered 
likely to reduce the area of occupancy of an important population . 

c) fragment an existing important population into two or more populations 

No important population of the Brown Treecreeper is considered likely to occur in the project area. 
Furthermore, although the species is quite sedentary, it can be highly mobile and  is known to disperse over 2 
km (Doerr, 2011). The ability of any birds to move through the landscape will not be impeded by the proposed 
development due to the retention of habitat corridors in Howes Creek and Northern Conservation Areas and 
therefore the existing population , although not considered to be an important popula tion  will not be 
fragmented into two or more populations by the proposed development.  

d) adversely affect habitat critical to the survival of a species 

The potential habitat for the Brown Treecreeper in the project area that will be removed is not considered to 
be critical to the survival of the species (refer to Section 3.3.1 ). Large areas of similar habitat will remain in the 
locality, including approximately 29 ha to be retained in Parks K and L, the Stage 6B EBSF Conservation Area 
and the Howes Creek and Northern Conservation Areas that will be managed for conservation in the long term. 
These conservation areas contain the highest quality habitat for the Brown Treecreeper and other native species 
that currently exists in the project area. In addition, approximately 23 ha of grassland and cleared land in the 
Howes Creek and Northern Conservation Areas will be regenerated to woodland and open forest under a VMP.  
Revegetation of the Howes Creek Conservation Area will help to provide viable habitat corridors of native 
vegetation extending from Howes Creek to the Nepean River. providing opportunities for the Brown 
Treecreeper to disperse and access a variety of habitat resources. The Northern Conservation Area will also be 
revegetated and will form proximal habitat to other Cumberland Plain Woodland that is bei ng regenerated at 
Mount Annan Botanic Gardens to the north of the project area.  As these areas of woodland/forest  revegetation 
mature, they will add to the existing areas of habitat for the Brown Treecreeper and provide large areas of 
suitable habitat for this species that will be protected and managed in perpetuity.  Further to this, nest boxes 
specifically designed for the Brown Treecreeper will be installed within the conservation areas to ensure 
sufficient nesting habitat for the Brown Treecreeper is available. Accordingly, the action is unlikely to adversely 
affect habitat critical to the survival of this species. 

e) disrupt the breeding cycle of an important population 

No important population  of the Brown Treecreeper is considered likely to occur in the project area. Although 
potential nesting habitat may be impacted through the removal of hollow -bearing trees, large areas of intact 



 

Site-wide Bulk Earthworks Development Application, Menangle Park, NSW [EPBC 2024/10074] Final | Dahua Group Sydney Project 2 Pty 
Ltd 

Cumberland Ecology ©  Page 33 

bushland directly adjoining the project area on the western boundary will be retained areas as well as 
approximately 29 ha of high quality habitat in  Parks K and L, the Stage 6B EBSF Conservation Area and the 
Howes Creek and Northern Conservation Areas that will continue to provide high quality nesting habitat for 
the species. In addition, approximately 23 ha of grassland and cleared land in the Howes Creek and Northern 
Conservation Areas will be regenerated to woodland and open forest under a VMP.  Revegetation of the Howes 
Creek Conservation Area will help to provide viable habitat corridors of native vegetation extending from 
Howes Creek to the Nepean River, providing opportunities for the Brown Treecreeper to disperse and access 
a variety of habitat resources. The Northern Conservation Area will also be revegetated and will form proximal 
habitat to other Cumberland Plain Woodland that is being regenerated at Mount Annan Botanic Gardens to 
the north of the project area . As these areas of woodland/forest  revegetation mature, they will add to the 
existing areas of habitat for the Brown Treecreeper and provide large areas of suitable habitat for this species 
that will be protected and managed in perpetuity. Further to this, nest boxes specifically designed for the Brown 
Treecreeper will be installed within the conservation areas to ensure sufficient nesting habitat for the Brown 
Treecreeper is available. Therefore, the project will not disrupt the breeding cycle of an important population 
of this species. 

f) modify, destroy, remove or isolate or decrease the availability or quality of habitat to the extent that the species 
is likely to decline 

Although approximately 17 ha of scattered patches of foraging habitat and potential nesting/roosting habitat 
will be removed from the project area, large areas of intact bushland directly adjoining the project area on the 
western boundary will be retained in the retention areas . Approximately 29 ha of the highest-quality foraging 
and nesting/roosting habitat for the species will be conserved in Parks K and L, the Stage 6B EBSF Conservation 
Area and the Howes Creek and Northern Conservation Areas. In additio n, approximately 23 ha of grassland 
and cleared land in the Howes Creek and Northern Conservation Areas will be regenerated to woodland and 
open forest under a VMP. Revegetation of the Howes Creek Conservation Area will help to provide viable 
habitat corridors of native vegetation extending from Howes Creek to the Nepean River, providing 
opportunities for the Brown Treecreeper to disperse and access a variety of habitat resources. The Northern 
Conservation Area will also be revegetated and will form proximal habitat to other CPW that is being 
regenerated at Mount An nan Botanic Gardens to the north of the project area. As these areas of 
woodland/forest  revegetation mature, they will add to the existing areas of habitat for the Brown Treecreeper 
and provide large areas of suitable habitat for this species that will be protected and managed in perpetuity. 
Further to this, nest boxes specifically designed for the Brown Treecreeper will be installed within the 
conservation areas to ensure sufficient nesting habitat for the Brown Treecreeper is available. 

It is also important to note that prior to implementation of the Master Plan, no areas within the MPURA were 
being managed for conservation, and threatening processes such as grazing were progressing unchecked, 
resulting in ongoing degradation of the native vegetation present. As a result of the proposed action, a total 
of 52 ha of woodland/forest will be conserved and managed in perpetuity.  Therefore, when balanced against 
the gains in biodiversity value realized by protection and management of existing habitat , and the creation of 
additional habitat through revegetation, the reduction of  small areas of potential  habitat for this species is not 
considered likely to cause the species to decline. 
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Patch 
ID 

MNES 
TEC 

Impact  
Area (ha)  

Retention 
Area (ha)  

Impact Rational  Figure  

this, grassland areas between this patch and patch C42 
to the north will be revegetated under a VMP to 
improve connectivity. 

C30 CPW 1.73 0 Moderate condition example of the MNES. The entire 
patch of this MNES is proposed to be cleared. This 
patch is within an area zoned for development as per 
the Master Plan. MNES present is an isolated patch with 
no connectivity to additional areas of habitat.  

12 

C12 CPW 1.87 0 Moderate condition example of the MNES. The entire 
patch of this MNES is proposed to be cleared. This 
patch is within a location designated to be a public 
school. The proponent is required to include a State 
Primary School within the Master Plan under an 
executed State VPA between Dahua and NSW 
Government. The school was originally planned to be 
within Park K, but following negotiations with Council 
and the NSW Government it was relocated to Patch C12 
as part of the Planning Proposal to facilitate the 
conservation of EBSF within Park K. The MNES present 
is an isolated patch with no connectivity to additional 
areas of habitat. 

15 

R7 RFEF 0.11 2.25 Moderate condition example of the MNES. A small area 
of this patch will be cleared that forms the peripherals 
of a larger patch of the MNES to be retained. The small 
areas to be removed are either within contaminated 
lands that require remediation or are within the Spine 
Road, road reserve. The alignment of the road reserve 
cannot be amended as it aligns with the already 
constructed Spring Farm Parkway to the north. The 
majority of this patch of MNES will be retained. 

13 

R5 RFEF 0.27 0.34 Moderate condition example of the MNES. A small area 
of this patch will be cleared that forms the peripherals 
of a larger patch of the MNES to be retained. The area 
of this patch of MNES to be cleared is within location of 
Spine Road, which cannot be amended as it aligns with 
the already constructed Spring Farm Park Way further 
to the north. The Spine Road location was previously 
moved as far east as possible to facilitate the creation 
of Park L and the retention of the EBSF MNES present. 

14 

E2 EBSF 0.03 0 Poor condition example of the MNES comprised of 
scattered trees over exotic dominated grassland. This 
patch is within an area zoned for development as per 
the Master Plan. 

13 
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Table 7 Brown Treecreeper habitat removal rationale  

Patch 
ID 

Area  
Removed  (ha)  

Impact Rational  

T1 1.83 Moderate condition example of habitat . The patch is isolated with 
minimal connectivity to additional areas of habitat. The entire patch of 
habitat is proposed to be cleared. This patch is within a location 
designated to be a public school. The proponent is required to include a 
State Primary School within the Master Plan under an executed State VPA 
between Dahua and NSW Government. The school was originally planned 
to be within Park K, but following negotiations with Council and the NSW 
Government it was relocated to Patch C12 as part of the Planning 
Proposal to facilitate the conservation of EBSF within Park K. Furthermore, 
there are steep existing grades that require substantial cut and regrading. 

T2 3.35 (2.87 woodland 
 + 0.49 scattered 
shrubby regrowth)  

The 2.87 ha of woodland is a moderate condition example of habitat , 
while the 0.49 ha of nearby patches of shrubby regrowth are a poor 
condition example of habitat . The entire patch of habitat is proposed to 
be cleared. This area is required to be cleared as there are steep existing 
grades that require regrading and between 1-4 m cut to make it level. 

T3 1.02 (0.92 forest +  
0.10 scattered 
shrubby regrowth ) 

The 0.92 ha of forest is a moderate condition example of habitat, while 
the 0.10 ha of nearby patches of shrubby regrowth are a poor condition 
example of habitat. A small area of this patch will be cleared that forms 
the peripherals of a larger patch of habitat to be retained. The area of this 
patch of habitat to be cleared is within the Spine Road, which cannot be 
amended as it aligns with the already constructed Spring Farm Park Way 
further to the north. The Spine Road location was previously moved as far 
east as possible to facilitate the creation of Park L and the retention of the 
EBSF MNES present. 

T4 1.34 This patch consists of several very small patches in low condition. The 
entirety of these patches are proposed to be cleared as there are currently 
steep existing grades that require regrading.  

T5 0.02 This is a good quality patch of habitat in the south -east of the project 
area. A very small area (0.02 ha) of this habitat is proposed to be removed 
for remediation purposes and will be replanted and managed under a 
VMP for Park K. All other areas are not proposed to be removed and will 
be retained and managed for conservation under a VMP.  

T6 0.64 Good condition example of habitat. Comprised of canopy, shrubs and 
native groundcovers. The area to be removed forms the edge of a larger 
patch of habitat that is proposed to be retained  and managed under a 
VMP.  This area is required to be cleared to allow for fill on perimeter 
roads to remain above flood level. 

T7 1.73 (0.94 habitat  
permanently removed 
+ 0.79 habitat removed 
and replanted or  

T7 forms the peripherals of a larger patch of relatively good condition  
habitat. Vegetation removal is proposed as the patch is within 
contaminated land that requires remediation to remove human health 
risks. The soil will be tested and if it is contaminated, the trees will be 
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Patch 
ID 

Area  
Removed  (ha)  

Impact Rational  

retained) removed. Following remediation works, the area will be replanted with 
native vegetation and managed under a VMP. Therefore the proposed 
1.73 ha removal of T7 is a worst-case scenario as vegetation may be able 
to be retained and will be replanted if remov al is required. 

T8 0.84 T8 includes the second largest patch of EBSF in the project area, as well 
as scattered patches of nearby habitat. T8 is considered to be in relatively 
good condition. However, this patch is within contaminated land that 
requires remediation to remove human health risks. This patch is within 
designated to be a town centre as negotiated with Council and consistent 
with the Master Plan.  

T9 0 This is a moderate quality patch of habitat adjacent to the Howes Creek 
corridor . This area is not proposed to be removed and will be retained 
and managed for conservation under a VMP.  

T10 0.15 Relatively good condition example of habitat. A small area of this patch 
will be cleared that forms the peripherals of a larger patch of habitat to 
be retained.. The alignment of the road reserve cannot be amended as it 
aligns with the already constructed Spring Farm Parkway to the north. The 
majority of this patch of habitat will be retained. 

T11 0.17 Poor condition example of habitat comprised of scattered trees over 
exotic dominated grassland. Steep existing grades in this area require 
regrading. The lots/road require a 3-4 m cut. Levels will be dictated by 
provision of water quality basin and restriction of batter lengths to avoid 
encroachment to TfNSW land. 

T12 0.45 Moderate condition example of habitat, comprising a cluster of trees on 
the edge of the project area.  This area is required to be cleared due to 
the presence of steep existing grades (10%) that require regrading. The 
lots/road require a 3 -4 m cut. 

T13 0.33 Poor condition example of habitat comprised of scattered trees over 
exotic dominated grassland. This area is required to be cleared due to the 
presence of steep existing grades up to 20% that require regrading. The 
roads/lots will require up to 3-4 m fill . 

T14 0.52 Moderate condition example of habitat. The entire patch of habitat is 
proposed to be cleared. This area is proposed to be cleared as regrading 
is required for water quality basin and trunk drainage. Fill required for 
residential areas to be above flood levels is between 2-4 m. 

T15 0.11 Poor condition example of habitat comprised of scattered trees over 
exotic dominated grassland. This area is proposed to be cleared as steep 
grades require fill and the construction of retaining walls. 

T16 1.73 Moderate condition example of habitat. The entire patch of habitat is 
proposed to be cleared. This patch is within an area zoned for 
development as per the Master Plan. It is an isolated patch with no 
connectivity to additional areas of habitat.  
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Patch 
ID 

Area  
Removed  (ha)  

Impact Rational  

T17 0.59 Poor condition example of habitat comprised of scattered trees over 
exotic dominated grassland. This area is proposed to be cleared as the 
trees occur in an existing depression/creekline that is to be filled. Site 
regrading is required to allow trunk drainage along Spine Rd. Steep 
existing grades require regrading and the construction of  retaining walls 
for residential lots. 

T18 0.04 Poor condition example of habitat comprised of a very small patch of 
trees over exotic dominated grassland. This area is proposed to be cleared 
to facilitate the w idening of Glenlee Road from 10 m to 20.4 m collector 
road. In this area there are steep existing grades requiring regrading. 

T19 0 This is a good quality patch of habitat in the Howes Creek corridor. This 
area is not proposed to be removed and will be retained and managed 
for conservation under a VMP.  

T20 0 This is a good quality patch of habitat adjacent to the Nepean River in the 
west of the project area. This area is not proposed to be removed and will 
be retained and managed for conservation under a VMP.  

T21 0.92 Moderate condition example of habitat. Some of this patch is to be 
removed as it is within a future section of the Spring Farm Parkway 
alignment. TfNSW are responsible for delivering Spring Farm Parkway and 
the proponent will not be doing any clearing in TfNSW land.  The 
alignment cannot be changed. The western area of the habitat to be 
removed is within areas proposed for Employment land where the lots 
are required to be flat. Existing grades at 4% will require regrading. The 
areas of habitat to be removed forms part of a larger patch of habitat to 
be retained and will not result in isolation or fragmentation of habitat. 
Further to this, grassland areas between this patch and the patch to the 
north will be revegetated under a VMP to improve connectivity.  

T22 0.29 Moderate condition example of habitat. This area is required to be 
removed as it is within proposed Employment land where the lots are 
required to be flat. Existing grades at 4% will require regrading. 

T23 0.21 Moderate condition example of habitat. The majority of this patch is in 
the Northern Conservation Area and will be retained. A small area of this 
patch to be removed is within a future section of the Spring Farm Parkway 
alignment. The alignment cannot be changed. A small area of the habitat 
to be removed is within areas zoned for future development as per the 
Master Plan. Habitat to be removed forms the peripherals of a larger 
patch of habitat to be retained and the majority of the patch will be 
retained. 

T24 0.30 Poor condition example of habitat comprised of scattered trees over 
exotic dominated grassland. This area is required to be removed as it is 
within proposed Employment land where the lots are required to be flat. 
Existing grades at 4% will require regrading. 
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Patch 
ID 

Area  
Removed  (ha)  

Impact Rational  

Total  16.59*  

*Includes 0.81 ha of habitat that will either be retained, or replanted following removal associated with 
remediation works. Total may not exactly match sum of all areas as a result of rounding. 

5.1.3. Ecological Buffer s 
This section provided details of the buffers that are proposed to be implemented around retained areas of 
MNES TECs in the project area to minimise indirect impacts on retained vegetation .  Although the focus of this 
section is on the areas of TECs, it should be noted that each TEC comprises a native vegetation community that 
has potential to provide habitat for the Brown Treecreeper . Accordingly, the buffers around the TECs will 
directly benefit this species through minimising impacts on areas of retained habitat. Each TEC is considered 
individually in subsections below.  

5.1.3.1. Cumberland Plain Woodland  

Review of the EPBC Act Conservation Advice (Threatened Species Scientific Committee 2008a), the EPBC Act 
Listing Advice (Threatened Species Scientific Committee 2008b) and the EPBC Act Policy Statement (DEWHA 
2010a) for this community indicates no requirement or recommendation for the provision of buffers around 
conserved examples of this community. All areas of CPW MNES to be retained have not had a buffer applied. 
Nevertheless, all areas of CPW to be retained will be managed under a VMP, which includes detailed 
management actions to minimise indirect impacts on retained vegetation. This includes the installation of 
fencing to restrict access, ongoing weed management and plantings, as well as feral animal monitoring and 
associated controls (where required). Therefore, in the absence of buffers, the implemented VMPs are 
considered appropriate to ensure the long -term viability and improved condition of all retained CPW MNES 
within the project area. This will also benefit the Brown Treecreeper through ensuring the long term viability 
of suitable habitat in the project area.  

5.1.3.2. River Flat Eucalypt Forest  

The EPBC Act Conservation Advice (TSSC 2020) for this community recommends the implementation of buffers 
around areas of RFEF that are being retained in a development area. The application of buffer zones, particularly 
areas of other native vegetation around remnants of RFEF to minimise adverse off-site impacts is included as 
one of the Priority conservation and research actions. The Conservation Advice notes that the buffer zone must 
encompass an area large enough to protect the root zone of the outermost trees from damage a nd edge 
effects. No specifications are provided regarding the size of the buffers required, and it states that judgement 
should be exercised to determine an appropriate buffer distance, depending on circumstances and how a patch 
may be detrimentally impacted . 

RFEF MNES to be retained within the project area are located within Park L and Howes Creek Riparian Corridor 
conservation areas. During design of the Master Plan, buffers to these conservation areas were applied to the 
furthest extent possible, with consideration of the overall Master Plan. The buffer zones applied to these areas 
have been zoned as either RE1: Public Recreation or C2: Environmental Conservation. Areas zoned as RE1 will 
be impacted to some degree as part of a DA(s); however, no substantial construction of permanent 
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MNES Total  Area (ha)  in 
Proposed 
Development 
Works   

BBAM Credit Liability  
(excluding proposed 
conservation area)  

Total  Area (ha)  
in Proposed 
Conservation 
Works   

NSW Approval 
BBAM Credit 

Liability  

CPW (EPBC Act) 4.62    5.45   

RFEF (BC Act) 1.68 68  11.22 0 

RFEF (EPBC Act) 0.38    7.96   

EBSF (BC Act) 0.77 22  1.72 15 

EBSF (EPBC Act) 0.77    1.72   
 

As explained previously, the BBAM credits that will be retired  for the NSW approval will be converted to the 
equivalent number of BAM credits if appropriate BBAM credits are not available. This approach has been 
accepted by the NSW Government and impacts to BC Act listed TECs have been assessed as being adequately 
offset in the NSW Government approval of the DA. Therefore, as the use of the BAM is endorsed by the 
DCCEEW, it is considered that it is appropriate to use these to offset MNES within the project area using the 
same mechanism.  

Following their review of the first version of the Preliminary Documentation, the DCCEEW requested that the 
revised version would demonstrate that BBAM credits for relevant MNES are available in full, and if not, to 
clearly outline the available BBAM credits for each MNES and the outstanding offset liability for each MNES for 
payment into the BCT. Table 9 below provides the details of the number of BBAM credits available for the 
relevant MNES entities as per the BioBanking Public Register as of 29 July 2026. Note that the MNES CPW 
comprises two separate communities listed under the BC Act: Shale Plains Woodland and Shale Hills Woodland, 
and the BBAM credits available for both variants of CPW are provided below in Table 9 .  

Table 9 BBAM credits available to offset impacts to MNES  

MNES BVT BC Act listed Community  No. BBAM Credits Available*  

CPW HN529 Shale Hills Woodland 4,197 

CPW HN528 Shale Plains Woodland 1,783 

RFEF HN526 River Flat Eucalypt Forest 1,062 

EBSF HN635 Elderslie Banksia Scrub Forest 0 

Brown Treecreeper - - 0 
*Number of BBAM credits available as per the BioBanking public register as of 29 July 2026. 

Specific details of the offset package for each MNES are provided in Section 5.3.4 , including any outstanding 
offset liability (to be satisfied via payment to the BCT) that would remain if the credits identified in Table 9 
were purchased. 
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community present within the project area (1.72 ha) are proposed to be conserved and managed under VMPs. 
The VMP for Park K and L will also include the revegetation of 0.56 ha of the community within areas with deep 
sandy soils surrounding the extant vegetation. The proposed area of the community to be managed under a 
VMP has been developed in consultation with Council. As a result, the implementation of the VMP will result 
in more than twice the area of the community being retained/revegetated and managed in perpetuity as what 
is proposed to be removed within the project area under this DA (see Table 10).  

Currently, none of the EBSF present within the project area is managed and is susceptible to further degradation 
because of surrounding land uses. The implementation of the VMP will ensure that all retained areas of the 
community are managed and conserved in perpetuity. Furthermore, the area of the community propo sed to 
be conserved includes the largest patch present within the project area, which will be further increased through 
revegetation under the VMP resulting in a patch that will be less exposed to edge effects through having a 
decreased perimeter to total area ratio.  

Table 10 Details of EBSF MNES to be impacted and managed under a VMP  

Vegetation 
Community  

Extant Area 
within the 
Project 
Area (ha)  

Proposed 
Impact 
(ha)  

Extant Area 
Managed by 
VMP 

Revegetation 
Area Managed 
by VMP  

Total Area to 
be managed by 
VMP 

EBSF 2.49 0.77 1.72 0.56 2.28 
 

In addition, a total of 15 BBAM credits have been calculated as being required as part of the NSW assessment 
and approval. As indicated in Table 9, no EBSF BBAM credits are currently available, and therefore this credit 
liability  will be retired in its entirety by obtaining an assessment of reasonable equivalence to convert these to 
BAM credits and paying the appropriate amount  into the BCF. 

With consideration of the above, the proposed retention and management of EBSF present is considered to 
adequately compensate for the proposed impacts to the community.  

5.3.4.3. River-flat Eucalypt Forest  

The offsetting strategy for this community is the protection of the vast majority of it within the conservation 
areas in the MPURA.  Approximately 0.38 ha of River Flat Eucalypt Forest will be cleared from the project area, 
however approximately 7.96 ha will be protected from  within  the conservation areas (see Table 4).  No BBAM 
credits have been calculated as being required as part of the NSW assessment and approval, due to the 
substantial amount of retention of this MNES within conservation areas (see Table 8). Potential indirect impacts 
on this community and others in the conservation areas are anticipated and are proposed to be appropriately 
ameliorated by the mitigation measures proposed  and the implementation of the VMPs. 

The impacts to vegetation conforming to the definition of the EPBC Act listed RFEF are included in and are 
exceeded by the impacts to the BC Act listed community (see Table 8). Due to the substantially larger quantum 
of on-site offsets proposed for the MNES (and RFEF listed under the BC Act), it is considered that impacts to 
the smaller area of MNES RFEF have been appropriately offset. 
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5.3.4.4. Brown Treecreeper  

The proposed development works require the removal of approximately 17 ha of potential habitat  for the 
Brown Treecreeper from the project area  (see Table 11 below). The areas of potential habitat  proposed to be 
removed consist of small, isolated patches of native vegetation that are generally degraded due to previous 
land clearing and weed invasion.  

The primary offset strategy for the Brown Treecreeper involves the establishment of the conservation areas for 
the in-perpetuity protection of viable, representative occurrences of suitable habitat for this species. including 
Parks K and L, the Stage 6B EBSF Conservation Area, and the Howes Creek and the Northern Conservation Area 
(see Figure 8). Areas of habitat in the conservation areas are proposed to be conserved and managed under 
VMPs. Currently, none of the potential habitat for this species  present within the project area is managed and 
is susceptible to further degradation because of surrounding land uses. The implementation of the VMPs will 
ensure that all retained areas of habitat are managed and conserved in perpetuity. 

As part of the overall Masterplan, approximately 44 ha of existing native vegetation suitable for the Brown 
Treecreeper will be retained and managed in perpetuity under a VMP. This includes approximately 15 ha of 
vegetation located o utside of the project area to the south, along the Nepean River.  

Within the project area, approximately 46 ha of extant habitat for the Brown Treecreeper is present. 
Approximately 17 ha of this habitat will be removed within the project area, while the re maining 29 ha will be 
retained and managed in perpetuity. Further to this , approximately ~23 ha of native woodland and open forest 
vegetation will be replanted i n conservation areas and managed in the long -term under a VMP, resulting in 
the cumulative long-term retention of ~ 52 ha of native vegetation within the project area (see Table 11). This 
is over three times the area to be impacted (17 ha), resulting in the long term net gain of a substantial area of 
permanently conserved habitat for the Brown Treecreeper that will be protected for conservation in perpetuity.  

Table 11 Details of Brown Treecreeper  habitat to be impacted and managed under a VMP  

Extant Area within 
the Project Area (ha)  

Proposed 
Impact (ha)  

Extant Area 
Managed by VMP  

Revegetation Area 
Managed by VMP  

Total Area to be 
managed by VMP  

~46 ~17 ~29 ~23 ~52 
 

Revegetation of the Howes Creek Conservation Area will help to provide viable habitat corridors of native 
vegetation extending from Howes Creek to the Nepean River, providing opportunities for the Brown 
Treecreeper to disperse and access a variety of habitat resources.  Revegetation of the Northern Conservation 
Area will form proximal habitat to other Cumberland Plain Woodland that is being regenerated at Mount Annan 
Botanic Gardens to the north of the project area. This will benefit the Brown Treecreeper, as Cumberland Plain 
Woodland is known to be utilised by this species. As the revegetated areas of woodland revegetation mature, 
they will add to the existing areas of habitat for the Brown Treecreeper and in total this would result in 
approximately 52 ha of suitable habitat for this species that will be protected and managed in perpetuity.  The 
conservation areas will be secured under a legal mechanism to ensure that they are managed and funded in 
perpetuity, with details  set out within a VPA.  
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Table 12 Comparison with CPCP commitments  

Commitment  Comparison with Proposed Action  

1): Development will be undertaken in accordance with the 
CPCP and any conditions of approval.  

The proposed development has been 
undertaken in accordance with the CPCP and 
in accordance with the draft consent 
conditions issued by Council. The proposed 
action will be compliant with any consent 
conditions imposed by the Commonwealth 
DCCEEW. 

2): Avoid and minimise impacts of up to 4,510 hectares of 
high biodiversity value area (the avoided land) through 
strategic conservation planning in the nominated areas. 

Not relevant. This commitment relates to 
essential infrastructure. The project area is 
not listed as avoided land under the CPCP. 

3): Avoid and minimise impacts to threatened ecological 
communities, species and their habitat within certified-
major transport corridors through detailed planning and 
design. 

Not relevant. This commitment relates to 
certified major transport corridors.  

4): Avoid and minimise impacts on threatened ecological 
communities, species and their habitat within major 
transport corridors (strategically assessed only), including 
the Outer Sydney Orbital and Metro Rail Future Extension 
tunnel sections 

Not relevant. This commitment relates to 
certified major transport corridors.  

5): Mitigate indirect and prescribed impacts from urban and 
industrial development; infrastructure; and intensive plant 
agriculture on threatened ecological communities, species 
and their habitat. This includes meeting specific mitigation 
requirements for threatened ecological communities, 
species and their habitat in accordance with Appendix E of 
the CPCP 

Relevant entities identified in the CPCP 
include the Grey-headed Flying Fox,  

6): Mitigate indirect and prescribed impacts on threatened 
ecological communities, species and their habitat within 
major transport corridors, including the Outer Sydney 
Orbital and Metro Rail Future Extension tunnel sections 

Not relevant. This commitment relates to 
certified major transport corridors.  

7): Mitigate indirect and prescribed impacts from urban, 
industrial, infrastructure development on the Southern 
Sydney koala population to best-practice standards and in 
line with advice from the Office of the NSW Chief Scientist 
& Engineer, and in accordance with Appendix E of the CPCP 

Not relevant. No impacts are predicted to 
occur to the Koala. This species has not been 
recorded and is considered unlikely to occur. 

8): Protect a minimum of 5,325 hectares of native 
vegetation in the Cumberland subregion to conserve 
biodiversity values in perpetuity in accordance with the 
conservation land selection steps, which may require up to 
11,900 hectares of conservation land. 

Approximately 15 ha of MNES vegetation will 
be protected in the project area, thereby 
contributing to this target.  
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Relevant Entity  Requirements of CPCP  Project Compliance  

Cumberland Plain Woodland  Incorporate best-practice site 
hygiene protocols to manage the 
potential spread of pathogens, 
such as Phytophthora and myrtle 
rust adjacent to potential habitat 
for relevant TECs 

Site hygiene protocols will be 
included in the CEMP for the 
project (see Section 5.2). 

 

5.6. Compliance with EPBC Act Offsets Policy Principles  
As required by the DCCEEW information request, Table 14 demonstrates how the proposed environmental 
offsets meet the principles specified in the EPBC Act Offsets Policy. Each Offsets Policy principle is reproduced 
in Table 14 below, and compliance is demonstrated in the column adjacent.  

Table 14 Compliance with EPBC Act Offsets Policy Principles  

Offsets Policy Principles  Evidence of Compliance  

Suitable offsets must:   

deliver an overall conservation outcome that improves 
or maintains the viability of the aspect of the 
environment that is protected by national 
environment law and affected by the proposed action  

The MNES affected by the proposed action are 
identified in this report (see Chapter 3  and 
subsequent chapters). The conservation outcome 
proposed by the DA will improve the viability of 
these MNES through a combination of protecting 
existing habitat, creating new habitats, and 
retirement of biodiversity credits (See Sections 5.2 
and 5.3)  

be built around direct offsets but may include other 
compensatory measures  
be in proportion to the level of statutory protection 
that applies to the protected matter  

The proposed offsets are based around the 
protection and conservation of existing habitat 
(direct offsets) as outlined in Section 5.3.1). They are 
in proportion to the level of protection that applies 
to each MNES, and substantial offsets (including 
retirement of biodiversity credits ) for TECs listed as 
CEECs under the EPBC Act. 

be of a size and scale proportionate to the residual 
impacts on the protected matter  

The size of the proposed conservation areas, and the 
areas proposed to be revegetated are proportionate 
to the impacts on MNES. Larger areas of offsets will 
be provided than will be impacted, and in addition, 
biodiversity credits will be retired for CPW, EBSF and 
RFEF.  

effectively account for and manage the risks of the 
offset not succeeding 

Monitoring is proposed to be undertaken for a 
minimum of 20 years which will identify if the offset 
areas are not succeeding in providing the expected 
biodiversity values. This will enable alternative offsets 
to be provided, or alternative management measures 
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Offsets Policy Principles  Evidence of Compliance  
to be implemented to ensure the success of the 
offsets.  

be additional to what is already required, determined 
by law or planning regulations or agreed to under 
other schemes or programs (this does not preclude the 
recognition of state or territory offsets that may be 
suitable as offsets under the EPBC Act for the same 
action) 

The proposed offsets are agreed to under the BC Act. 
While they have not been used to offset other 
impacts on MNES, the use of biodiversity credits 
within NSW is recognised as a suitable method for 
offsets under the EPBC Act for the same action. 

be efficient, effective, timely, transparent, scientifically 
robust and reasonable  

The management measures proposed are efficient, 
effective, timely, transparent, scientifically robust and 
reasonable. The protection and enhancement of 
existing habitat, and the creation of additional 
habitat are measures that are known to be effective 
in conserving endangered species and communities.  

have transparent governance arrangements including 
being able to be readily measured, monitored, audited 
and enforced.  

Monitoring measures are proposed for the 
conservation areas to enable the biodiversity values 
provided by these areas to be measured, audited and 
enforced.  
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APPENDIX A :  
Menangle Park Site Wide 
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Information Request 
  



 

Department of Climate Change, Energy, the Environment and Water 

 

OFFICIAL

OFFICIAL

EPBC Ref: 2024/10074 
 
Mr Robert Fischer 
Associate Development Manager 
Dahua Group Sydney Project 2 Pty Ltd 
 
robert.fischer@dahuaaustralia.com.au 
 
 
Dear Mr Fischer 

Further information required for preliminary documentation for the Site-wide Bulk Earthworks 
Development Application, Menangle Park, NSW 

I am writing to you about the proposal to undertake development works and conservation works 
within the Menangle Park Urban Release Area in Menangle Park, NSW. 

On 17 March 2025, a delegate of the Minister for the Environment and Water decided that the 
proposed action is a controlled action under the Environment Protection and Biodiversity 
Conservation Act 1999 (EPBC Act) and that it will be assessed by preliminary documentation. Further 
information was required to assess the relevant impacts of the proposed action on listed threatened 
species and communities. In accordance with section 95A(2) of the EPBC Act, please find attached 
details of the further information to enable a robust assessment of the proposed action under the 
EPBC Act. 

Details on the assessment process for the proposed action and the responsibilities of the proponent 
are set out in the EPBC Act — Environment Assessment process fact sheet. Further information on 
the referral and assessment process can be found on the department’s website. 

If you have any questions about the process, please contact the project manager, Andy Groom, by 
email to andy.groom@dcceew.gov.au, and quote the EPBC reference number shown at the 
beginning of this letter. 

Yours sincerely, 

 

Sarah Reachill 
Director 
Canberra and Sydney Assessments Section 
Commonwealth Department of Climate Change, Energy, the Environment and Water 
 
7 April 2025 











 

 

OFFICIAL

OFFICIAL

quantify the total area of direct and indirect impacts (in ha), and provide justification and evidence 
for any conclusions reached about the impacts. 

The impact assessment must also consider the potential for the proposed action to impact on 
adjacent areas which contain habitat for relevant listed threatened species and ecological 
communities, particularly the conservation areas if no buffers are proposed to minimise long-term 
edge effects (see section 3.2.3 below). 

The impact assessment must also outline the cumulative impacts of the proposed action with the 
impacts of the endorsed Cumberland Plain Conservation Plan (CPCP) on relevant listed threatened 
species and ecological communities, and how they have been considered at the planning stage for 
the proposed action. 

3.2.3 Avoidance, mitigation and management measures 

In addition to the measures described within the referral documentation, the preliminary 
documentation must provide updated information on specific and enforceable measures proposed 
to avoid, mitigate and manage each identified impact from the proposed action on CPW TEC and the 
Brown Treecreeper. This includes amending relevant vegetation and construction environmental 
management plans as required. 

Buffer requirements 

The department notes that the referral did not propose to implement buffers to minimise long-term 
edge effects on retained habitat for all relevant listed threatened species and ecological 
communities, including the proposed conservation areas. 

Therefore, the preliminary documentation must outline whether buffers will be implemented for the 
proposed action, especially for the threatened ecological communities identified in section 3.1 
above. Any proposed buffers must be quantified (e.g. in metres) and supported by suitable 
justification (e.g. Commonwealth statutory document/s, expert advice, research articles, local/state 
policies and approvals, etc.). 

The preliminary documentation must include updated maps that include any proposed buffers. 

Development Consent conditions 

Section 134 of the EPBC Act states that in deciding whether to attach a condition to an approval, the 
Minister must consider any relevant conditions that have been imposed, or are considered likely to 
be imposed, by a state or territory or under another law of the Commonwealth. The department 
notes that section 1.2.6 of the referral states that draft Development Consent conditions have been 
provided by Campbelltown City Council. 

The preliminary documentation must outline any draft or approved conditions of the Development 
Consent relevant to avoiding, mitigating and minimising the potential impacts of the proposed action 
on relevant listed threatened species and ecological communities. The Development Consent must 
be attached to the preliminary documentation as an appendix. 

CPCP commitments 

The preliminary documentation must provide detail on how the establishment of the conservation 
areas compare to the commitments in the CPCP for conservation areas and management actions to 
achieve environmental outcomes for relevant listed threatened species and ecological communities. 
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The preparation of this report has been in accordance with the brief provided by the Client and has relied upon 
the data and results collected at or under the times and conditions specified in the report.  All findings, 
conclusions or commendations contained within the report are based only on the aforementioned 
circumstances.  The report has been prepared for use by the Client and no responsibility for its use by other 
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Glossary 

Term / Abbreviation  Definition  

BBAM BioBanking Assessment Methodology 

BC Act Biodiversity Conservation Act 2016  

BSA Biodiversity Stewardship Agreement 

BVT Biometric Vegetation Type 

CEEC Critically Endangered Ecological Community 

CEMP Construction Environmental Management Plan 

CER Chief Executive Requirements 

Conservation Areas Park K, Park L, the Howes Creek Conservation Area, the Northern Conservation 
Area, and the Stage 6B EBSF Conservation Area 

CPW Cumberland Plain Woodland 

DA Development Application  

DCCEEW Commonwealth Department of Climate Change, Energy, the Environment and 
Water 

EBSF Elderslie Banksia Scrub Forest 

EEC Endangered Ecological Community  

EHG Environment and Heritage Group  

EP&A Act NSW Environmental Planning and Assessment Act 1979 

EPBC Act Commonwealth Environment Protection and Biodiversity Conservation Act 1999 

GIS Geographic Information System 

GPS Global Positioning System 

ha Hectares 

LGA Local Government Area 

Locality As defined in the Threatened Species Assessment Guidelines (DECC 2007) 

Local Area The area within a 5 km radius of the study area 

NSW New South Wales 

NSW DCCEEW NSW Department of Climate Change, Energy, the Environment and Water 

MNES Matters of National Environmental Significance 

OEH NSW Office of Environment and Heritage (now EHG) 

PCT Plant Community Type 

Proposed conservation 
works 

Conservation and rehabilitation of native flora and fauna within proposed 
conservation areas as shown in Figure 1 . 
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Term / Abbreviation  Definition  

Proposed 
development works 

Clearing of all vegetation within proposed development areas as shown in Figure 
1 to facilitate the subdivision and subsequent development.  The legal subdivision 
of land is not proposed under this DA. 

Proposed works the combined development and conservation works that comprise the BEW DA as 
shown in Figure 1 . 

Campbelltown DCP 
2015 

Campbelltown (Sustainable City) Development Control Plan 2015 

Campbelltown LEP 
2015 

Campbelltown Local Environment Plan 2015 

SEE Statement of Environmental Effects 

SEPP 19 State Environmental Planning Policy 19 �² Bushland in Urban Areas 

SEPP 44 State Environmental Planning Policy 44 �² Koala Habitat Protection (repealed) 

SREP 20 Sydney Regional Environmental Plan No 20 �² Hawkesbury-Nepean River 

SIS Species Impact Statement 

study area The area including the subject site and any areas affected by the proposal, either 
directly or indirectly  (see Figure 1 ). 

subject site The area subject to the proposed works, including development and conservation 
measures, as shown in Figure 1  

Sydney Region Growth 
Centres SEPP 

State Environmental Planning Policy �² Sydney Region Growth Centres 2006 

TEC Threatened ecological community  

TSC Act NSW Threatened Species Conservation Act 1995 (repealed) 

VMP Vegetation Management Plan 

VMP 1 VMP for the Howes Creek and Northern Conservation Area 

VMP 2 VMP for Parks K and L 

VPA Voluntary Planning Agreement 

Wider locality The area within a 10 km radius of the study area 

WONS Weed of National Significance 
 

  



 

Menangle Park Site Wide Bulk Earthworks Final | Dahua Group Australia 
Cumberland Ecology ©  Page 10 

Executive Summary 

S1 Purpose 

Cumberland Ecology has been commissioned �E�\���'�D�K�X�D���*�U�R�X�S���$�X�V�W�U�D�O�L�D�����W�K�H���¶�S�U�R�S�R�Q�H�Q�W�·����to prepare a revised 
Species Impact Statement (SIS) to support a submitted development application (DA) (DA 3574/2019/DA -CW) 
for site-wide bulk earthworks.   

The proposed works  that are the subject of this SIS comprise both development and conservation works 
within the Menangle Park Urban Release Area north of Menangle Road.  They include: 

�x the proposed development works  that entail bulk earthworks to regrade the site, the associated 
vegetation clearance, and enabling site works within proposed development areas as shown in Figure 1  
to facilitate future subdivision works and subsequent development of land in accordance with the 
Menangle Park Master Plan; and 

�x the proposed conservation works  that entail conservation and rehabilitation of native flora and fauna 
within  five proposed conservation areas as shown in Figure 1 .  

The proposed conservation works are summarised in this SIS, which also refers to detailed information  in the 
vegetation management plan (VMP) for Parks K and L (Cumberland Ecology 2022), and the VMP for the Howes 
Creek and the Northern Conservation Areas (Cumberland Ecology 2022). The VMP for the Stage 6B Elderslie 
Banksia Scrub Forest (EBSF) Conservation Area is proposed to be prepared as a Condition of Consent for the 
project  and include management consistent with the VMPs for Parks K and L, and the Howes Creek and 
Northern Conservation Area.  The SIS should be read in conjunction with the VMPs. 

The land on which the proposed works will occur is referred to �D�V���W�K�H���¶�V�X�E�M�H�F�W���V�L�W�H�·�� which is in the Campbelltown 
Local Government Area (LGA). A small portion of the Northern Conservation Area in the far north of the subject 
site occurs within the Camden LGA; however, no proposed development works will occur in this area and works 
will be restricted to the conservation and management of vegetatio n under a VMP. 

The purpose of the proposed development works is to facilitate future urban development as permitted by the 
current zoning, the Urban Structure Plan contained in the Campbelltown City Council (Council) Development 
Control Plan Part 8 �² Menangle Park�����D�Q�G���Z�L�W�K���U�H�I�H�U�H�Q�F�H���W�R���W�K�H���S�U�R�S�R�Q�H�Q�W�·�V���0�D�V�W�H�U���3�O�D�Q�����W�K�H���¶�0�D�V�W�H�U���3�O�D�Q�·) for 
the Menangle Park Urban Release Area (URA) (see Figure 2 ). Although the proposed development  works do 
not include future urban development, which will be covered by subsequent development applications (DAs), 
the anticipated impacts of such developments are considered within this SIS.  

The purpose of the proposed conservation works is to provide guidance for the in -perpetuity management of 
the conservation areas of the URA, including guidance to: 

�x Reconstruct areas of the subject site currently mapped as exotic vegetation communities to native 
vegetation, using bushland regeneration and revegetation techniques; and 
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�x Promote regeneration of areas of the subject site currently mapped as remnant native vegetation through 
appropriate weed control techniques.  

The purpose of this SIS is to assess the impacts of the proposed development works  on threatened species 
and communities, and provide appropriate amelioration measures for adverse impacts. This SIS has been 
prepared in accordance with Section 109 and 110 of the NSW Threatened Species Conservation Act 1995 
(repealed) (TSC Act) and the requirements of the Chief Executive of the NSW Office of Environment and 
Heritage (OEH) (Chief Executive Requirements (CERs)), which are provided in Appendix A . Note that OEH is 
now referred to as the Environment and Heritage Group (EHG). This document refers to both OEH and EHG 
where relevant. For example, CERs were issued by OEH and species databases are currently published by EHG.  

This report was previously updated from the version submitted to Council in June 2022 to account for :  

�x updates requested by Council requested in December 2022; 

�x to address vegetation removal within contaminated land on Lot 59 DP 10718 (Figure 3 ); and 

�x the removal of Spring Farm Parkway lands from the proposed works . 

These changes are consistent with the Remediation DA submitted with the B EW DA.   

This report has subsequently been updated a second time from the version submitted to Council and EHG in 
February 2023 to account for: 

�x updated Lot/DP numbers; 

�x the newly proposed conservation of an additional ~0.21 hectare (ha) EBSF patch within Stage 6B. This new 
area of retained EBSF will be conserved under a new VMP that is separate from the VMPs for Parks K and 
L (VMP 2) and Howes Creek / Northern Conservation Area (VMP 1). The VMP for the retained area of EBSF 
at Stage 6B will be prepared in accordance with a condition of consent  

�x additional discussion and inclusion of vegetation patches considered EBSF by EHG; 

�x clarifying the conservation mechanisms for the five areas within the proposed conservation works will be 
under VMPs supported by a Voluntary Planning Agreement (VPA); and 

�x updates agreed with Council and EHG during ongoing discussions held in 2023-2024. 

S2 Background  

S2.1 Location  

The subject site is comprised of several parcels of land located between Menangle Road, Cummins Road and 
Glenlee Road in Menangle Park. It �L�V���]�R�Q�H�G�� �D�V�� �D���P�L�[�� �R�I�� �¶�5�����² �0�H�G�L�X�P�� �'�H�Q�V�L�W�\�� �5�H�V�L�G�H�Q�W�L�D�O�·���� �¶�5���� �/�R�Z�� �'�H�Q�V�L�W�\��

�5�H�V�L�G�H�Q�W�L�D�O�·�����¶�5�(�����3�X�E�O�L�F���5�H�F�U�H�D�W�L�R�Q�¶�����¶�5�����/�D�U�J�H���/�R�W���5�H�V�L�G�H�Q�W�L�D�O�¶�����¶�6�3�����,�Q�I�U�D�V�W�U�X�F�W�X�U�H�·�����¶�5�8�����5�X�U�D�O���/�D�Q�G�V�F�D�S�H�¶�����¶�%����

�² �/�R�F�D�O���&�H�Q�W�U�H�·���D�Q�G���¶�,�1�����*�H�Q�H�U�D�O���,�Q�G�X�V�W�U�L�D�O�¶����Figure 4).  
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The surrounding land use in adjacent lands is primarily agricultural with some patches of remnant vegetation. 
The site is immediately bounded by: 

�x Menangle Road to the south. On the south side of Menangle Park are existing and future stages of the 
Menangle Park master planned community. 

�x Hume motorway to the east. 

�x Rural residential lots, including Menangle Park village to the immediate west, with Menangle Park Train 
Station and rural lands further west. The existing rural residential lots are zoned low and medium density 
residential. 

�x Australian Botanic Gardens to the north. 

Council, supported by Dahua, has prepared a planning proposal to amend Campbelltown Local Environment 
Plan 2015 (LEP) in relation to the Menangle Park URA. This amendment builds upon the site's previous rezoning 
and associated Structure Plan including additional dwellings with varying densities, a new major town centre, 
neighbourhood centre and a revised road network.  

S2.2 Previous Ecological Assessments  

Earlier versions of this SIS have been submitted to, and reviewed by Council. Council provided detailed 
comments to the previously submitted versions and this revised SIS responds to all Council comments. 
Modifications to the revised SIS include: 

�x the footprint of the proposed development works has been  substantially reduced; 

�x one of the parks that will be subject to the conservation works has been modified to provide a uniform 30 
m wide buffer around it to better protect the threatened ecological community (TEC) EBSF; 

�x additional retention of a 0.21 ha patch of EBSF to be managed in perpetuity under a VMP; 

�x baseline flora and fauna information has been increased by completion of extensive additional surveys 
during wetter conditions that occurred since the breaking of the drought in early 2020; and  

�x baseline information about groundwater and groundwater dependent communities is included.   

The biodiversity values of the study area and subject site are well known as these areas have been extensively 
surveyed. Cumberland Ecology has prepared a series of ecological assessments in the Menangle Park URA and 
these are summarised and used in the SIS. 

S3 Description of the Subject Site, Study Area and Local Area  

S3.1 The Subject Site  

For the purposes of this SIS, the subject site constitutes all land that will be directly impacted by the proposed 
development works, including:  
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�x APZs, comprising an area of ~152 ha; 

�x  The proposed conservation works, comprising an area of ~60 ha. All of this land is subject to the 
Campbelltown DCP 2015 Volume 1 Section 11 (Vegetation and Wildlife Management) and Volume 2 Part 8 
Section 1.11 (Environmental Management). As mentioned, thr ee VMPs will apply across this land; and 

�x Vegetation that will be cleared which is not sited on land that will be subject to a VMP. 

�7�K�H�� �V�X�E�M�H�F�W�� �V�L�W�H�� �D�O�V�R�� �F�R�Q�W�D�L�Q�V�� �O�D�Q�G�� �P�D�S�S�H�G�� �D�V�� �¶�7�H�U�U�H�V�W�U�L�D�O�� �%�L�R�G�L�Y�H�U�V�L�W�\�·�� �X�Q�G�H�U�� �&�O�D�X�V�H�� ���������� �¶�7�H�U�U�H�V�W�U�L�D�O��

�%�L�R�G�L�Y�H�U�V�L�W�\�·���R�I���W�K�H��Campbelltown Local Environment Plan (LEP) 2015 map (BIO_003) (see Figure 5). 

S3.2 Description of the Study Area  

The � śtudy area�µ���L�V���D���I�R�U�P�D�O���W�H�U�P���X�V�H�G���L�Q���D�Q���6�,�6���W�R���U�H�I�H�U���W�R���W�K�H���D�U�H�D���R�I���O�D�Q�G���W�K�D�W���L�V���E�R�W�K���V�X�E�M�H�F�W���W�R���G�L�U�H�F�W���L�P�S�D�F�W�V��

of a proposed development, and any indirect impacts.  Indirect impacts can include changes to surface and 
groundwater flow, impacts to wildlife corridors and overall habitat connectivity, weed invasion, changes to 
lighting, noise levels and air quality in adjacent areas.  For the purposes of this SIS the study area encompasses 
a wide area around the proposed development  works area of ~988 ha, as shown on Figure 1 . This has been 
set to provide a conservative assessment of areas that could be subject to indirect impacts from the project. 

S3.3 Topography, Geology and Soils  

The topography of the study area is gently undulating with the flattest areas located alongside the Nepean 
River and Howes Creek.  The land is relatively low altitude and ranges from 60 metres (m) asl beside the Nepean 
River and 190 m asl on hilltops  (see Figure 7).  Low lying areas of the study area contain ephemeral 
creek/drainage lines that are periodically inundated after heavy rain.  Most of the study area is underlain by 
Bringelly Shale with low infiltration rates comprising shale, carbonaceous claystone, laminite, fine to medium 
grained lithic sandstone and rarely coal.  

S3.4 Vegetation  

Despite past clearing for agriculture, fourteen native vegetation communities and one exotic vegetation 
community were recorded within the study area by Cumberland Ecology and/or have been mapped by the 
OEH as part of the Remnant Vegetation of the Western Cumberland Subregion mapping project (OEH 2013b). 
Where possible, vegetation community names follow names within DECCW (2007). 

The exotic vegetation community present is separated based on grassland or woody condition states, with the 
later dominated by exotic woody species. These vegetation communities are present throughout the study 
area within open and generally tree-less areas, in dense woody conditions states in riparian areas, and include 
cleared areas currently occupied by existing structures, roads and infrastructure. The exotic vegetation 
communities include Exotic Grassland/Cleared Land, Privet Dominated Exotic Woody Vegetation, African Olive 
Dominated Exotic Woody Vegetation, and Other Exotic Dominated Woody Vegetation.  

The native vegetation communities recorded in the study area all have the potential to conform to TECs listed 
under the TSC Act and are described in detail in Chapter 4  of the SIS. TECs listed under the TSC Act present 
include: 
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�x Shale Plains Woodland, Shale Plains Woodland derived native grassland, Shale Hills Woodland and Shale 
Hills Woodland derived native grassland conform to Cumberland Plain Woodland (CPW) in the Sydney 
Basin Bioregion (critically endangered ecological community (CEEC) TSC Act); 

�x River-Flat Eucalypt Forest conforms to River-flat Eucalypt Forest on Coastal Floodplains of the New South 
Wales North Coast, Sydney Basin and South East Corner Bioregions (endangered ecological community 
(EEC) TSC Act); 

�x Elderslie Banksia Scrub Forest in the Sydney Basin Bioregion (CEEC TSC Act); 

�x Swamp Oak Floodplain Forest of the New South Wales North Coast, Sydney Basin and South East Corner 
Bioregions (EEC TSC Act); and 

�x Freshwater Wetlands on Coastal Floodplains of the New South Wales North Coast, Sydney Basin and South 
East Corner Bioregions (EEC TSC Act). 

S4 Methodology  

S4.1 Desktop Study  

A detailed desktop study was undertaken to collate and assess available information to determine the species 
and vegetation communities that are known or considered likely to be present in the study area.   

Various sources were utilised in undertaking the desktop assessment, including previous ecological 
assessments, the vegetation mapping of the Cumberland Plains (OEH 2013a), the Atlas of NSW Wildlife 
database (EES 2020), the EPBC Protected Matters Search Tool (DAWE 2020) and relevant recovery plans for 
threatened species. 

S4.2 Field Studies  

Field studies were undertaken and were guided by the results of the desktop assessment, Council comments 
on the previous SIS, and agency survey guidelines. In particular, the following threatened species and 
communities were targeted through  detailed field survey. 

Vegetation Communities �² all the previously listed native vegetation communities.  

Threatened flora species: 

�x Allocasuarina glareicola - Endangered TSC Act and EPBC Act; 

�x Cynanchum elegans (White-flowered Wax Plant) �² Endangered TSC Act and EPBC Act; 

�x Eucalyptus benthamii (Camden White Gum) �² Vulnerable TSC Act and EPBC Act; 

�x Genoplesium baueri ���%�D�X�H�U�·�V���0�L�G�J�H���2�U�F�K�L�G�����² Endangered TSC Act and EPBC Act; 

�x Grevillea parviflora subsp. parviflora (Small-flower Grevillea) �² Vulnerable TSC Act and EPBC Act; 
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�x Gyrostemon thesioides �² Endangered TSC Act; 

�x Maundia triglochinoides �² Vulnerable TSC Act; 

�x Persicaria elatior (Tall Knotweed) �² Vulnerable TSC Act and EPBC Act; 

�x Pimelea spicata (Spiked Rice-flower) �² Endangered TSC Act and EPBC Act; 

�x Pomaderris brunnea (Brown Pomaderris) �² Endangered TSC Act and Vulnerable EPBC Act;  

�x Pterostylis saxicola (Sydney Plains Greenhood) �² Endangered TSC Act and EPBC Act; 

�x Pultenaea pedunculata (Matted Bush-pea) �² Endangered TSC Act; and 

�x Thesium australe (Austral Toadflax) �² Vulnerable TSC Act and EPBC Act. 

Threatened fauna species: 

�x Arboreal mammals including gliders and the Koala (Phacolarctos cinereus); 

�x Threatened and listed migratory birds;  

�x Microchiropteran bats;  

�x Grey-headed Flying-fox (Pteropus poliocephalus); and  

�x Cumberland Plain Land Snail (Meridolum corneovirens). 

Endangered populations 

�x Marsdenia viridiflora R. Br subsp. viridiflora  in the Bankstown, Blacktown, Camden, Campbelltown, Fairfield, 
Holroyd, Liverpool and Penrith local government areas.  

S5 Results 

S5.1 Vegetation  

A mixture of native and exotic plant communities occurs in the study area, ranging from native woodland, to 
derived native grassland to a suite of plant communities wholly dominated by exotic plants.  These are mapped 
in Figure 1 5 in the SIS. Table 1 below lists the vegetation communities occurring within the study area, the 
equivalent DECCW (2007) map unit, the PCT and associated Biometric Vegetation Type (BVT), and the area of 
occupancy. 

Cumberland Plain Woodland (Shale Hills Woodland and Shale Plains Woodland) is the most widespread native 
woodland which occurs as scattered patches of woodland amid grasslands.  There are also patches of EBSF, 
River-flat Eucalypt Forest, Shale Hills Woodland shrubby regrowth, and Swamp Oak Floodplain Forest. Within 
the EBSF, several small, scattered patches have been identified by EHG that were not previously incorporated 
into the mapping and are not considered to conform to the ecological community  as per its final determination; 
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therefore, these have been referred to as comprising a non-TEC form of the community and are provided as 
distinct from the existing mapping of EBSF.  

The remaining areas are generally comprised of derived native grasslands, varying condition states of exotic 
vegetation, along with areas of Freshwater Wetland and artificial farm dams with or without fringing vegetation.  

Table 1 Approximate areas of vegetation communities occurring within the study area and subject site  

Vegetation 
Community  

DECCW 
(2007) 
Map Unit  

PCT/BVT TSC 
Act 

Status 

Proposed 
Development 
Works Area 

(ha)  

Proposed 
Conservation 
Works Area 

(ha)  

Study 
Area 
(ha)*  

Subject 
Site 
(ha)*  

Shale Plains 
Woodland  

10 �² Shale 
Plains 
Woodland 

849/ 
HN528 

CEEC 5.94 11.59 30.41 17.53 

Shale Plains 
Woodland 
(derived native 
grassland)  

10 �² Shale 
Plains 
Woodland 

849/ 
HN528 

CEEC 8.67 0.43 23.01 9.09 

Shale Hills 
Woodland  

9 �² Shale 
Hills 
Woodland 

850/ 
HN529 

CEEC 4.80 0.00 20.75 4.80 

Shale Hills 
Woodland 
(derived native 
grassland)  

9 �² Shale 
Hills 
Woodland 

806/ 
HN627 

CEEC 3.28 0.00 3.48 3.28 

Shale Hills 
Woodland 
(shrubby 
regrowth)  

9 �² Shale 
Hills 
Woodland 

806/ 
HN627 

- 0.49 0.00 1.49 0.49 

Moist Shale 
Woodland  

14 - Moist 
Shale 
Woodland
  

830/ 
HN524 

EEC 0.00 0.00 12.16 0.00 

Elderslie 
Banksia Scrub 
Forest 

37 �² 
Elderslie 
Banksia 
Scrub 
Forest 

774/ 
HN635 

CEEC 0.77 1.74 2.50 2.49 

Elderslie 
Banksia Scrub 
Forest (non -
TEC) 

37 �² 
Elderslie 
Banksia 
Scrub 
Forest 

774/ 
HN635 

- 0.10 0.00 0.12 0.10 
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Vegetation 
Community  

DECCW 
(2007) 
Map Unit  

PCT/BVT TSC 
Act 

Status 

Proposed 
Development 
Works Area 

(ha)  

Proposed 
Conservation 
Works Area 

(ha)  

Study 
Area 
(ha)*  

Subject 
Site 
(ha)*  

River-flat 
Eucalypt Forest  

12 �² 
Riparian 
Forest 

835/ 
HN526 

EEC 1.51 8.44 58.52 9.96 

11 �² 
Alluvial 
Woodland 

River-flat 
Eucalypt Forest 
(derived native 
grassland)  

12 �² 
Riparian 
Forest 

835/ 
HN526 

- 0.00 0.00 0.19 0.00 

11 �² 
Alluvial 
Woodland 

Swamp Oak 
Floodplain 
Forest 

11 �² 
Alluvial 
Woodland 

1800/ 
HN674 

EEC 3.39 7.16 11.12 10.55 

River Oak 
Riparian 
Woodland  

12 �² 
Riparian 
Forest  

1105/ 
HN574 

- 0.00 0.01 4.62 0.01 

Freshwater 
Wetlands  

36 �² 
Freshwate
r 
Wetlands 

1071/ 
HN630 

EEC 0.37 6.15 6.86 6.52 

Exotic 
Grassland/  
Cleared Land  

- - - 119.80 19.68** 398.91 138.68 

African Olive 
Dominated 
Exotic Woody 
Vegetation  

- - - 1.32 0.01 1.46 1.33 

Privet 
Dominated 
Exotic Woody 
Vegetation  

- - - 0.00 3.46 6.62 3.46 

Other Exotic 
Dominated 
Woody 
Vegetation  

- - - 0.05 0.06 3.08 0.11 

Dam  - - - 1.01 0.84 3.29 1.86 
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Vegetation 
Community  

DECCW 
(2007) 
Map Unit  

PCT/BVT TSC 
Act 

Status 

Proposed 
Development 
Works Area 

(ha)  

Proposed 
Conservation 
Works Area 

(ha)  

Study 
Area 
(ha)*  

Subject 
Site 
(ha)*  

Unmapped 
Areas 

- - - 0.00 0.00 398.79 0.00 

Total    
  

151.58 59.59 987.32 210.33 
*Total includes rounding and may be different to the sum of the individual areas 
**Includes 0.77 ha where Swamp Oak Floodplain Forest and 0.02 ha where Shale Plains Woodland will be 
removed as part of the proposed development works 

S5.2 Threatened Species  

S5.2.1 Threatened Flora 

Despite repeated, extensive surveys, including recent surveys in optimal conditions, no threatened plant species 
have been found within the subject site. The vegetation present, particularly the ground stratum,  is heavily 
modified by historic clearing, livestock grazing and weed invasion.  No threatened flora species are considered 
likely to occur or be impacted by the project . 

S5.2.2 Threatened Fauna 

The SIS provides a detailed analysis of the species most likely to be affected by the proposed development 
works.  The following fauna species are considered most likely to be affected by the proposal and are 
�F�R�Q�V�L�G�H�U�H�G�� �W�R�� �E�H�� �´�D�I�I�H�F�W�H�G�� �V�S�H�F�L�H�V�µ���� �%�O�D�F�N-necked Stork (Ephippiorhynchus asiaticus); Brown Treecreeper 
(eastern subspecies) (Climacteris picumnus victoriae); Dusky Woodswallow (Artamus cyanopterus cyanopterus); 
Eastern Cave Bat (Vespadelus troughtoni); Eastern False Pipistrelle (Falsistrellus tasmaniensis); Eastern Coastal 
Free-tailed Bat (Mormopterus norfolkensis); Greater Broad-nosed Bat (Scoteanax rueppellii); Grey-headed 
Flying-fox (Pteropus poliocephalus); Large Bent-winged Bat (Miniopterus schreibersii oceanensis); Little Bent-

winged Bat (Miniopterus australis); Little Eagle (Hieraaetus morphnoides), Little Lorikeet (Glossopsitta pusilla), 
Powerful Owl (Ninox strenua), Southern Myotis (Myotis macropus); Varied Sittella (Daphoenositta chrysoptera); 
and White-bellied Sea-Eagle (Haliaeetus leucogaster).  

S6 Impacts  

S6.1 Direct Impacts  

S6.1.1 Vegetation Clearance 

Vegetation clearance will have the most significant ecological impact out of all wo rks that are proposed under 
this DA. The proposed scope of vegetation clearance under this DA comprises: 

�x Ecologically harmful clearing of native vegetation in the development areas ; and  
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�x Ecologically beneficial clearing of exotic vegetation and replanting of native vegetation in the conservation 
areas in accordance with the proposed VMPs.  

Table 2  gives the areas of each vegetation community to be cleared within the study area and subject site. The 
distribution of these communities is shown in Figure 1 5. 

The proposed development works  will clear ~152 ha of woodland and grassland vegetation and ~ 1.01 ha of 
old farm dams.  Most of the vegetation cleared is exotic grassland and shrubland.  Approximately 29.3 ha of 
native vegetation will be cleared and this is comprised of about 17.3 ha of woodland  or intact vegetation  and 
11.9 ha of derived native grassland. Impacts (indirect and direct) to these native vegetation communitie s are 
discussed further in Chapter 6 . 

The proposed conservation works will clear exotic-dominated vegetation.  The five conservation areas comprise 
about 60 ha of which ~22 ha is currently infested by exotic woody weeds and grasses.  These will be 
progressively cleared and replaced with native woodland, forest, and freshwater wetland species; along with 
the areas that will be cleared as part of the contaminated land remediation works. This ecologically beneficial 
clearing is explained below in S8, and within Chapter 7  of the SIS. Currently, there is a substantial break in 
connectivity between the train line in the west and the vegetation further to the south east. While the prop osed 
development footprint includes a road break further east in the Howes Creek riparian corridor, the width of 
this break is less than what currently exists and therefore the proposed conservation works will likely assist in 
increasing the habitat connectivity for threatened species and TECs long-term. 

Table 2 Vegetation to be cleared within the study area  

Vegetation 
Community  

PCT/BVT TSC 
Act  

 Proposed 
Development 

Works Area (ha)  

Subject Site 
(ha)  

% 
Retained 
in Subject 

Site 

Shale Plains 
Woodland  

849/ HN528 CEEC  5.94 17.53 66.08 

Shale Plains 
Woodland (derived 
native grassland)  

849/ HN528 CEEC  8.67 9.09 4.62 

Shale Hills 
Woodland  

850/ HN529 CEEC  4.80 4.80 0.00 

Shale Hills 
Woodland (derived 
native grassland)  

806/ HN627 CEEC  3.28 3.28 0.00 

Shale Hills 
Woodland (shrubby 
regrowth)  

806/ HN627 -  0.49 0.49 0.00 

Moist Shale 
Woodland  

830/ HN524 EEC  0.00 0.00 - 
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Vegetation 
Community  

PCT/BVT TSC 
Act  

 Proposed 
Development 

Works Area (ha)  

Subject Site 
(ha)  

% 
Retained 
in Subject 

Site 

Elderslie Banksia 
Scrub Forest  

774/ HN635 CEEC  0.77 2.49 69.08 

Elderslie Banksia 
Scrub Forest (non -
TEC) 

774/ HN635 -  0.10 0.10 0.00 

River-flat Eucalypt 
Forest 

835/ HN526 EEC  1.51 9.96 84.84 

River-flat Eucalypt 
Forest (derived 
native grassland)  

835/ HN526 -  0.00 0.00 - 

Swamp Oak 
Floodplain Forest  

1800/ HN674 EEC  3.39 10.55 67.87 

River Oak Riparian 
Woodland  

1105/ HN574 -  0.00 0.01 - 

Freshwater 
Wetlands  

1071/ HN630 EEC  0.37 6.52 94.33 

Exotic 
Grassland/Cleared 
Land 

- -  119.80 138.68 13.61 

African Olive 
Dominated Exotic 
Woody Vegetation  

- -  1.32 1.33 0.90 

Privet Dominated 
Exotic Woody 
Vegetation  

- -  0.00 3.46 100.00 

Other Exotic 
Dominated Woody 
Vegetation  

- -  0.05 0.11 52.55 

Dam  - -  1.01 1.86 45.70 

Unmapped 
Developed, Exotic 
and Cleared Land  

- -  0.00 0.00 - 

Total  
  

 151.58 210.33 - 
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S6.1.2 Removal of Fauna Habitat 

The vegetation occurring within the subject site provides marginal potential habitat for a range of flora and 
fauna, including species that are listed as threatened under the TSC Act and/or EPBC Act. The vegetation 
communities also support specific habitat features that provide foraging, shelter and breeding opportunities  
for fauna. The proposal will remove these habitats and features within the subject site. 

Fauna habitat features that will be removed because of the proposed development works  include:  

�x Terrestrial habitat features such as ground and shrub layer vegetation, leaf litter, coarse woody debris; 

�x Hollow bearing trees; 

�x Blossom-producing trees and shrubs; 

�x Stick nests; 

�x Farm dams; and 

�x Freshwater wetlands. 

The removal of these habitat features also has the potential to directly impact the fauna species utilising the 
habitats during the clearing process. Although some species, including diurnal species and highly mobile 
species may relocate during this period, there is potential for fauna to remain within the habitat features, such 
as hollows. 

Although the habitat features listed above within the subject site will be removed, mitigation measures are 
proposed during the clearing process to ameliorate any impacts on resident fauna, including, birds, roosting 
microchiropteran bats, frogs and small reptiles. 

S6.2 Indirect Impacts  

The proposed development works  may have indirect impacts on the ecological values of remaining vegetation 
and habitat within the study area, including edge effects, shading, alteration to hydrological regimes and 
changes to weed occurrences. 

Additionally, some construction and operational impacts, such as those relating to dust, noise and light, will 
also impact the remaining vegetation and habitat. Indirect impacts relevant to the project are summarised 
below and considered in detail in Chapter  5 and Chapter  6. 

S6.2.1 Habitat Fragmentation 

The proposed development works involve clearing of ~1.01 ha of dams and ~152 ha of vegetation, of which 
~29.3 ha is native. The proposal clears habitat that is already isolated and degraded within the study area. As 
a result, the proposed clearing of vegetation will reduce remaining habitat but will not isolate habitat patches. 
As such, the proposed removal of the vegetation and associated habitat within the subject site would not add 
to fragmentation further than current conditions. It is worth noting that the proposed  development works have 
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avoided most areas of habitat that provide connectivity within the study area (e.g. riparian corridors).  The areas 
of conservation and retention are identified at Section 6.4.2 . 

S6.2.2 Edge Effects 

The vegetation within the subject site consists of patches of vegetation that are currently considered to be 
subject to a high degree of edge effects because of being bounded by previously cleared areas. The proposed 
development works will increase the edge effects within the study area; however, these effects are likely to 
have minor impacts on the flora and fauna present as they currently utilise habitat experiencing these effects 
due to the large areas of Exotic Vegetation already present in the study area. The SIS provides detailed 
descriptions of such edge effects. 

S6.2.3 Alterations to Hydrological Regimes and Groundwater  

Groundwater flows beneath parts of the subject site and supports a suite of presumed groundwater dependent 
ecosystems (GDEs).  These plant communities rely at least in part for their survival on groundwater.  

GDEs are most likely to occur on site where groundwater is found within deeper, more permeable soil 
substrates including deep sandy soils and gravels.  Across Menangle Park the following relevant geological 
settings occur: 

�x Quaternary aged quartz and lithic fluvial sand, silt and clay;  

�x Tertiary aged alluvial; 

�x Alluvium gravel, swamp deposits and sand dunes; and 

�x Triassic aged Wianamatta Group Shale and Sandstone. 

The Bringelly Shallow (Wianamatta Group) is present along the elevated southern portion of the site and to 
the northeast of Howes Creek.  The central portion of the site is dominated by Tertiary Alluvium while the 
north -west portions of Howes Creek are present in an area of Quaternary Alluvium. 

The analysis within the SIS found the most likely GDEs include: 

�x River-flat Eucalypt Forest �² Terrestrial Ecosystem; 

�x Elderslie Banksia Scrub Forest �² Terrestrial Ecosystem; 

�x Swamp Oak Floodplain Forest �² Terrestrial Ecosystem; and 

�x Freshwater Wetlands �² Aquatic Ecosystem. 

Some limited areas of groundwater dependent ecosystems will be cleared within the subject site.  However, 
most groundwater dependent ecosystems will be conserved within Parks K and L, and the Howes Creek and 
Northern Conservation Areas.   
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As development takes place in the subject site there is potential to change groundwater resources available to 
groundwater dependent ecosystems within the conservation areas.  To minimise potential impacts to 
groundwater levels a range of mitigation strategies have been recommended and will be implemented. While 
there is potential for indirect impacts to groundwater and groundwater dependent ecosystems, these will 
continue to be monitored as development proceeds Further detail about groundwater is provided in Section 

5.1.3.2. 

S6.2.4 Increased Sedimentation, Erosion and Runoff 

Sediment and erosion control and reduction measures will be implemented prior to the clearing phase of the 
proposed development works to reduce sediment runoff into retained habitat, with particular focus on the 
retained areas of vegetation identified above. Additionally, a management plan will be developed that will 
outline measures to mitigate potential impacts on retained vegeta tion (including impacts associated with 
sedimentation, erosion and runoff) within the study area from the commencement of the pr oposed 
development works to the completion of future development within the subject site. If controls prescribed 
within Chapter 7 of this report and within the management plan are implemented, it is expected that these 
indirect impacts will be appropriately mitigated.  

S6.2.5 Weeds 

There are 31 species of weeds listed as priority weeds or weeds of concern in the Greater Sydney area under 
the Biosecurity Act 2015 currently occurring within parts of the study area.  There is a risk that seeds or other 
propagules from these weeds could be dispersed while the proposed works are being undertaken, either on 
vehicles or clothing of the workers involved, and from the tim e the proposed works are completed until future 
development is completed, which may be several years. To mitigate the risk of weed dispersal, a monitoring 
plan will be implemented as specified in the VMPs prepared for the conservation areas that will include the 
monitoring of any weed dispersal into areas of retained vegetation and provide appropriate mitigation 
measures and/or management actions to minimise any significant weed dispersal found to occur.  

S6.2.6 Construction and Operational Impacts 

Several indirect impacts relevant to the construction and operational phases of the proposed development 
works have the potential to impact the ecological values of the study area, such as those relating to dust, noise, 
light, shading and urbanisation.  The potential for such indirect impacts is discussed in detail in the SIS and a 
suite of appropriate mitigation measures for these indirect impacts is proposed in Chapter 7 . 

S7 Feasible Alternatives  

S7.1 Do Nothing  

If nothing is done and no development occurs, the areas of vegetation within the subject site are likely to 
survive in the long term in situ, however the condition and structure of the vegetation is expected to continue 
to degrade and be further modified due to its current isolation and exposure to edge effects. If nothing is done, 
it is expected over time the exotic species will increase in abundance and continue to provide competition for 



 

Menangle Park Site Wide Bulk Earthworks Final | Dahua Group Australia 
Cumberland Ecology ©  Page 24 

native species in the long term. Better conservation outcomes would eventuate from protecting and enhancing 
areas of higher condition native vegetation that provide connectivity to areas of habitat located outside of the 
study area. 

�7�K�H���V�X�E�M�H�F�W���V�L�W�H���L�V���Z�L�W�K�L�Q���W�K�H���¶�0�H�Q�D�Q�J�O�H���3�D�U�N���8�U�E�D�Q���5�H�O�H�D�V�H���$�U�H�D�·�����Z�K�L�F�K���L�V���D���S�U�L�R�U�L�W�\���U�H�O�H�D�V�H���D�U�H�D���L�Q���W�K�H��NSW 
�'�H�S�D�U�W�P�H�Q�W�� �R�I�� �&�O�L�P�D�W�H�� �&�K�D�Q�J�H���� �(�Q�H�U�J�\���� �W�K�H�� �(�Q�Y�L�U�R�Q�P�H�Q�W�� �D�Q�G�� �:�D�W�H�U�·�V�� ���1�6�:�� �'�&�&�(�(�:����Greater Macarthur 
�3�U�L�R�U�L�W�\�� �$�U�H�D���� �7�K�H�� �R�E�M�H�F�W�L�Y�H�� �R�I�� �W�K�H�� �¶�0�H�Q�D�Q�J�O�H�� �3�D�U�N�� �8�U�E�D�Q�� �5�H�O�H�D�V�H�� �$�U�H�D�·�� �L�V�� �W�R�� �V�X�S�S�R�U�W�� �W�K�H�� �&�D�P�S�E�H�O�O�W�R�Z�Q-
Macarthur Regional City through land release, new infrastructure and urban renewal. Therefore, the proposed 
works is in alignment with the aims of the �1�6�:���'�&�&�(�(�:�·�V Greater Macarthur Priority Area, and to do nothing 
would not support the Campbelltown -Macarthur Regional City. Further to this, the proposed works build upon 
previously approved development in surrounding areas that also aim to meet the needs of the Greater 
Macarthur Priority Area. 

S7.2 Alternative Development Layout  

Any number of alternative development layouts could be developed within the study area; however, the 
proposed works form part of larger development within the Menangle Park URA as identified in the Menangle 
�3�D�U�N���6�W�U�X�F�W�X�U�H���3�O�D�Q�����Z�K�L�F�K���K�D�V���E�H�H�Q���G�H�Y�H�O�R�S�H�G���Z�L�W�K���F�R�Q�V�L�G�H�U�D�W�L�R�Q���W�R���&�X�P�E�H�U�O�D�Q�G���(�F�R�O�R�J�\�·�V���¶�0�H�Q�D�Q�J�O�H���3�D�U�N��

�6�W�U�X�F�W�X�U�H���3�O�D�Q���5�H�Y�L�H�Z�·��(2016a)�����D�O�R�Q�J�� �Z�L�W�K���D���S�U�R�S�R�V�H�G���&�R�Q�F�H�S�W���3�O�D�Q���I�R�U���D�O�O���O�D�Q�G�V���Z�L�W�K�L�Q���W�K�H���¶�0�H�Q�D�Q�J�O�H���3�D�U�N��

�5�H�O�H�D�V�H���$�U�H�D�·���R�Z�Q�H�G���E�\���W�K�H���S�U�R�S�R�Q�H�Q�W�����$���V�L�J�Q�L�I�L�F�D�Q�W���D�P�R�X�Q�W���R�I���V�X�U�Y�H�\���Z�R�U�N���D�Q�G���S�O�D�Q�Q�L�Q�J���K�D�V���E�H�H�Q���X�Q�G�H�U�W�D�N�H�Q��

to identify areas most appropriate for development (exotic grassland and  small isolated patches of woodland) 
as well as conservation (larger areas of woodland such as the Howes Creek Riparian Corridor) to minimise 
impacts on threatened entities.  

The current proposed development works design has avoided areas considered to have the highest biodiversity 
value as far as practicable while still delivering future development consistent  with the needs of the priority 
growth area. All areas of native vegetation and associated threatened species habitat proposed to be removed 
will be appropriately offset for through  one of the following mechanisms: 

�x  the purchase and retirement of ecosystem and species credits; and 

�x  In-perpetuity management of conservation areas under a VMP attached to a VPA. 

This provides for a sustainable ecological outcome as the fragmented and degraded areas of the communit ies 
to be removed will be balanced by conservation and restoration of areas of native vegetation that will be 
managed in perpetuity.   

The Howes Creek Conservation area currently links to the Nepean River and the connectivity of habitat will be 
improved by revegetation works in the future.  Similarly , the Northern Conservation Area is located adjacent 
to the Mount Annan Botanic Gardens and woodland vegetation that is being restored within it will complement 
and form a steppingstone habitat link to woodlands being restored at Mount Annan. 

The current development layout maximises residential development within the subject site , while providing for 
sustainable conservation outcomes, which is in alignment with the aims of the �1�6�:�� �'�&�&�(�(�:�·�V Greater 
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Macarthur Priority Area which is to provide land release, new infrastructure and urban renewal in order to 
support the Campbelltown -Macarthur Regional City.  

S7.3 Reduced Scale 

Reductions to the scale of the development could occur, which would entail setting aside some additional 
areas of woodland, and this has in fact occurred in the latest version of this report with the additional 
conservation of the EBSF patch occurring in Stage 6B.  However, the remaining patches of woodland and 
scattered shrubs currently proposed for clearing and development are comprised of relatively young regrowth 
vegetation and have disturbed ground stratum vegetation.  Moreover, they are currently isolated from other 
patches of woodland and if retained would become further isolated as development proceeds around them. 
Retention of some additional patches of woodland would substantially  reduce the financial incentives of 
development as fewer or smaller lots would be required , while the overall ecological benefits would be limited 
by the isolation of these patches. 

Furthermore, the proposed development works  are consistent with the proposed Concept Plan that has been 
submitted to Council. Therefore, a reduction in scale would not be consistent with the proposed Concept Plan 
or the aims of the Greater Macarthur Priority Area. 

S8 Ameliorative and Compensatory Measures  

S8.1 Mitigation Measures  

A range of mitigation measures have been developed for the proposed development works  to mitigate the 
impacts that are unable to be avoided using the measures outlined previously, including the preparation of a 
Construction Environment Management Plan (CEMP) that is to be subsequently approved by Council prior to 
issuing a construction certificate (CC) for the DA. The CEMP is to include the following details at a minimum: 

�x Measures to delineate clearing areas and protect native vegetation that is to be retained, including EBSF. 
The area of retained EBSF has increased under the amended scope for the BEW DA; 

�x Pre-clearance and clearance survey requirements; 

�x Measures to prevent the spread of priority and environmental weeds and Phytophthora cinnamonii; 

�x Required Sediment and Erosion Control Measures/stockpile management as per Managing Urban 
Stormwater: Soils and Construction (Landcom, 2004) - The Blue Book; 

�x Noise control measures; 

�x Air quality control measures (dust); 

�x Hazardous material management protocols (i.e. fuel etc) addressing storage, use, refilling etc; 

�x Incident and emergency response protocols; 
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�x Competence, training and awareness procedures (i.e. Environmental inductions, Toolbox talks, training and 
awareness); 

�x Roles and responsibilities for implementing, monitoring and reviewing CEMP requirements; 

�x An overview of relevant environmental management documentation;  

�x Waste Management procedures as per the submitted Waste Management Plan; and 

�x Inspection, monitoring and auditing requirements for all environmental controls and adaptive 
management to ensure environmental mitigation measures remain effective. 

S8.2 Compensatory Measures  

To compensate for the proposed impacts on the TECs, non-TEC vegetation, and threatened species associated 
with the proposed  development works, the following measures will be implemented: 

�x Provision of on-site conservation areas within the subject land to compensate for impacts to the TECs 
Cumberland Plain Woodland (Shale Plains Woodland), River-flat Eucalypt Forest, Freshwater Wetlands and 
Swamp Oak Floodplain Forest; 

�x Purchase and retirement of biodiversity credits to compensate for impacts to the TEC Cumberland Plain 
Woodland (Shale Hills Woodland and Shale Plains Woodland) and EBSF, including for the non -TEC EBSF;  

�x Purchase and retirement of species credits to compensate for impacts to the Southern Myotis; and 

�x Retention and revegetation of the TEC EBSF within the proposed conservation works area that will be 
managed in perpetuity under VMPs (VMP 2: 17072 RP29 and the Stage 6B EBSF Conservation Area to be 
prepared as a Condition of Consent). 

A BioBanking Assessment was undertaken to determine the credit requirements for the Cumberland Plain 
Woodland, Shale Hills Woodland shrubby regrowth, River-flat Eucalypt Forest, Freshwater Wetlands, EBSF and 
Swamp Oak Floodplain Forest, and Southern Myotis habitat proposed to be impacted, as well as the credits 
generated within the proposed conservation areas.  

Impacts to EBSF will be partially offset through the retention and revegetation of areas to be managed under 
VMP 2. The proposed area to be managed under the VMP has been developed in consultation with Council, 
and therefore not all  impacts on EBSF and associated offsets have been assessed utilising the BBAM. 

The BioBanking Assessment was undertaken according to the BioBanking Assessment Methodology 2014 
(BBAM) (OEH 2014a) under the TSC Act. The BioBanking Assessment is provided in Appendix G and a summary 
of the BioBanking Assessment results are presented in Table 3. 

This assessment indicated that the provision of the onsite conservation areas including retained vegetation 
(extant areas) and revegetation areas will adequately offset the impacts to the following TECs and associated 
Biometric Vegetation Type (BVT): 

�x River-flat Eucalypt Forest (BVT HN526);  
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�x Swamp Oak Floodplain Forest (HN674); and 

�x Freshwater Wetlands (BVT HN630). 

However, the provision of the onsite conservation areas does not offset the impacts to Shale Plains Woodland 
(HN528), Shale Plains Woodland derived native grassland (HN528), Shale Hills Woodland (HN529), Shale Hills 
Woodland derived native grassland (HN529), Shale Hills Woodland shrubby regrowth (HN529), and EBSF 
(HN635) as these communities will not be retained within offset areas or areas in the offset areas have only 
generated part of the credits required for the proposed impact to these communities. No species credits have 
been calculated for the offset areas and accordingly, no on-site offsets for the Southern Myotis occur. 
Remaining impacts to these communities will be offset by the purchase of ecosystem credits.  
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Table 3 BBAM credit summary  

 Vegetation 
Community  

 BVT Impact  Offset Extant Area (CA)  Offset Revegetation 
Area (CA) 

Offset Combined (CA)  Credit 
Surplus/ 
Deficit  

 
BVT Area 

(ha) 
Ecosystem 

Credits 
Area 
(ha) 

Ecosystem 
Credits 

Area 
(ha) 

Ecosystem 
Credits 

Area 
(ha) 

Ecosystem 
Credits 

Ecosystem 
Credits 

River-flat 
Eucalypt Forest 

HN526 1.51 68 8.44 102 3.84 39 12.28 141 73 

Shale Hills 
Woodland 

HN529 4.80 237 0 0 0 0 0 0 -237 

Shale Hills 
Woodland 
(shrubby 
regrowth)  

HN529 0.49 10 0 0 0 0 0 0 -10 

Shale Hills 
Woodland 
(derived native 
grassland) 

HN529 3.28 55 0 0 0 0 0 0 -55 

Shale Plains 
Woodland 

HN528 5.94 271 11.57 132 11.55 127 23.12 259 -12 

Shale Plains 
Woodland 
(derived native 
grassland) 

HN528 8.67 146 0.43 6 0 0 0.43 6 -140 
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 Vegetation 
Community  

 BVT Impact  Offset Extant Area (CA)  Offset Revegetation 
Area (CA) 

Offset Combined (CA)  Credit 
Surplus/ 
Deficit  

Freshwater 
Wetlands 

HN630 0.37 10 6.15 86 1.62 18 7.77 104 94 

Swamp Oak 
Floodplain Forest 

HN674 3.39 161 7.16 104 5.68 58 12.84 162 1 

Elderslie Banksia 
Scrub Forest 

HN635 0.87* 47 0.21 2 0.56** 30** 0.21 2 -15 

Total    29.32 1,005 34.83 432 23.25 242 58.73 674 -301 
 
*0.56 ha of Elderslie Banksia Scrub removal has already been negotiated with Council based on the proposed retention in Parks K and L. Therefore, credit calculations only 
considered the additional 0.31 ha of removal proposed in this updated SIS. �7�K�L�V�������������K�D���Z�D�V���Q�R�W���L�Q�F�O�X�G�H�G���L�Q���W�R�W�D�O���F�D�O�F�X�O�D�W�L�R�Q�V���I�R�U���W�K�H���´�2�I�I�V�H�W���&�R�P�E�L�Q�H�G�����&�$���µ���D�U�H�D���� 
**These credits were not calculated based on BBAM, these are based on the change in credit liability calculated for the removal of 0.87 ha compared to 0.31 ha of EBSF.  
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S8.2.1 Southern Myotis credit calculations 

BBAM credit calculations have been undertaken for impacts to the Southern Myotis as this species is not a 
predicted ecosystem species, it has been recorded within the subject site and breeding habitat for the species 
occurs within the subject land in the form of woodland with hollow -bearing trees within 200 m of waterbodies 
with a width of 3m or greater. The species polygon for the Southern Myotis shown in Figure 18 and is ~6.17 
ha comprising the following vegetation areas:  

�x 3.04 ha of Shale Plains Woodland (HN528); 

�x 2.63 ha of Swamp Oak Floodplain Forest (HN674); 

�x 0.29 ha of Elderslie Banksia Scrub Forest (HN635); and 

�x 0.23 ha of River-flat Eucalypt Forest (HN526). 

A total of 136 species credits will be purchased and retired to offset impacts to the Southern Myotis.  

S8.2.2 Retention and revegetation of Elderslie Banksia Scrub Forest 

The proposed development  works require the removal of about 0.77 ha of EBSF from the subject site and an 
additional 0.10 ha of EBSF (non-TEC). The non-TEC EBSF includes several small, scattered vegetation patches 
identified by EHG; however, these are not considered to conform to the ecological community and have been 
mapped separately in this report; regardless, they have been included in the BBAM calculations as part of the 
TEC and will be offset accordingly through the purchase and retirement of biodiversity credits.  

An area of 0.56 ha of the community within the subject land was previously proposed to be removed under a   
separate remediation DA (REF. 17072RP10), which has now been incorporated into this BEW DA impact area. 
The areas of the community proposed to be removed consists of small, isolated patches that are generally 
degraded, and three of the four highest quality and largest patches will be retained and conserved in 
perpetuity, with the patch to be removed only occurring due to significant land contamination making 
retention unviable.  

To compensate for the proposed removal of this community associated with this DA , extant areas of the 
community present within the subject land (1. 73 ha) are proposed to be conserved and managed under two 
VMPs (REF. VMP 2 - 17072RP29 and a VMP to be prepared for the Stage 6B EBSF as a Condition of Consent). 
The VMP 2 will also include the revegetation of 0.56 ha of the community within areas with deep sandy soils 
surrounding the extant vegetation , including the 0.02 ha that will be cleared in Park K as a requirement for land 
decontamination works . The proposed areas of the community to be managed under a VMP has been 
developed in consultation with Council , with an additional ~0.21 ha patch of EBSF now being retained within 
the Stage 6B area.  

As a result, the implementation of the VMPs will result in more than twice the area of the community being 
retained/revegetated and managed in perpetuity as what is proposed to be removed within the subject land 
under this DA. The additional 0.42 �K�D���W�K�D�W���K�D�V���E�H�H�Q���P�D�S�S�H�G���D�V���S�D�U�W���R�I���&�X�P�E�H�U�O�D�Q�G���(�F�R�O�R�J�\�·�V���X�S�G�D�W�H�G������������

mapping for this updated SIS, and the 0.10 ha as part of the non-TEC form of the community, was not included 
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within these negotiations for the VMP area with Council and will be subject to credit liabilities calculated using 
BBAM (see Table 3) 

S9 Conclusion  

Vegetation clearance will have the most significant ecological impact out of all works that are proposed under 
this DA.   

The proposed scope of vegetation clearance under this DA comprises: 

�x Harmful clearing of native vegetation in the development areas ; and 

�x Ecologically beneficial clearing of exotic vegetation and replanting of native vegetation in the conservation 
areas in accordance with the proposed VMPs. 

The proposed development works will clear ~150.47 ha of land that comprises woodland and grassland 
vegetation and ~ 1.01 ha of old farm dams.  Most of the vegetation cleared is exotic grassland and shrubland.  
Approximately 29.3 ha of native vegetation will be cleared and this is comprised of about 17.34 ha of woodland 
and 11.94 ha of derived native grassland.  

The proposed conservation works will clear exotic-dominated vegetation.  The five conservation areas comprise 
about 60 ha of which ~2 2 ha is currently infested by exotic woody weeds and grasses.  These will be 
progressively cleared and replaced with native woodland, forest and freshwater wetland species.  

Within the native vegetation to be cleared, no threatened flora species are likely to occur or be impacted by 
the proposed development works . Sixteen threatened fauna species may be affected by the works including: 

�x Birds : Black-necked Stork, Brown Treecreeper, Dusky Woodswallow, Varied Sittella and White-bellied Sea-
Eagle; 
 
�x Microchiropteran bats : Eastern Cave Bat, Eastern False Pipistrelle, Eastern Coastal Free-tailed Bat, Greater 
Broad-nosed Bat, Large Bent-winged Bat, Little Bent-winged Bat, Little Eagle, Little Lorikeet, Powerful Owl, 
Southern Myotis; and 
 
�x Grey-headed Flying -fox . 

Impacts to some TECs and threatened species have been reassessed by completing seven-part tests and the 
development will technically have significant impacts on local occurrences of some species and TECs.  However, 
in the long term such impacts will be add ressed and ameliorated in three ways: 

�x by the implementation of a suite of mitigation measures within the development areas;  

�x by the establishment of conservation reserves and restoration of habitats within them; and  

�x by the purchase and retirement of ecosystem and species credits to address any potential residual impacts 
of the proposed development.  
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Permanent conservation areas will protect  viable, representative occurrences of flora and fauna including  areas 
of all TECs and threatened species habitats that occur at Menangle Park as follows: 

�x Howes Creek and the Northern Conservation Areas will conserve areas of Cumberland Plain Woodland 
(Shale Plains Woodland), River-flat Eucalypt Forest, Freshwater Wetlands and Swamp Oak Floodplain Forest 
(REF. VMP 17072RP36); 

�x Parks K and L will retain and revegetate areas of EBSF, and smaller areas of River-flat Eucalypt Forest, Shale 
Plains Woodland and Swamp Oak Floodplain Forest (REF. VMP 17072RP29); and 

�x Stage 6B EBSF Conservation Area will retain a patch of EBSF as part of a VMP to be prepared as a Condition 
of Consent. 

Howes Creek and the Northern Conservation Areas will link to offsite areas and will contribute to substantial 
corridors of flora and fauna habitat within the locality.  

Compensatory measures include the purchase and retirement of ecosystem and species credits. 

The proposed combined avoidance, mitigation and compensatory measures are likely to ameliorate the 
impacts of the proposed  development works.  
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1.1. Purpose 
Cumberland Ecology has been commissioned by Dahua Group Australia (Dahua Group Sydney Project 2 Pty 
�/�W�G���D�Q�G���'�D�K�X�D���*�U�R�X�S���6�\�G�Q�H�\���3�U�R�M�H�F�W�������3�W�\���/�W�G�������W�K�H���¶�S�U�R�S�R�Q�H�Q�W�·����to prepare a revised Species Impact Statement 
(SIS) to support a submitted development application (DA) (DA 3574/2019/DA -CW) for site-wide bulk 
earthworks.   

The proposed works  that are the subject of this SIS comprise both development and conservation works 
within the Menangle Park Urban Release Area (URA) north of Menangle Road.  They include: 

�x the proposed development works  that entail bulk earthworks to regrade the site, the associated 
vegetation clearance, and enabling site works within proposed development areas as shown in Figure 1  
to facilitate future subdivision works and the subsequent development  of land in accordance with the 
Menangle Park Master Plan; and 

�x the proposed conservation works  that entail conservation and rehabilitation of native flora and fauna 
�Z�L�W�K�L�Q�� �S�U�R�S�R�V�H�G�� �F�R�Q�V�H�U�Y�D�W�L�R�Q�� �D�U�H�D�V�� ���U�H�I�H�U�U�H�G�� �W�R�� �L�Q�G�L�Y�L�G�X�D�O�O�\�� �D�V�� �¶�3�D�U�N�� �.�·���� �¶�3�D�U�N�� �/�·���� �W�K�H�� �¶�+�R�Z�H�V�� �&�U�H�H�N��

�&�R�Q�V�H�U�Y�D�W�L�R�Q���$�U�H�D�·���D�Q�G �¶�1�R�U�W�K�H�U�Q���&�R�Q�V�H�U�Y�D�W�L�R�Q���$�U�H�D�· �D�Q�G���¶�6�W�D�J�H�����%��Elderslie Banksia Scrub Forest (EBSF)�·; 
�U�H�I�H�U�U�H�G���W�R���F�R�O�O�H�F�W�L�Y�H�O�\���D�V���W�K�H���¶�F�R�Q�V�H�U�Y�D�W�L�R�Q���D�U�H�D�V�·�������D�V���V�K�R�Z�Q���L�Q��Figure 1 .  

Details of the proposed conservation works are summarised in this SIS, and provided in detail in the vegetation 
management plan (VMP) for Parks K and L (VMP 2) (Cumberland Ecology 2022c), the VMP for the Howes Creek 
and the Northern Conservation Areas (VMP 1) (Cumberland Ecology 2022d), and the VMP for the Stage 6B 
EBSF.  The SIS should be read in conjunction with VMP 1 and VMP 2. The VMP for the Stage 6B EBSF will be 
prepared as a condition of consent and include management consistent with VMP 1 and VMP 2. 

Due to the potential for the proposed development works to significantly impact on threatened ecological 
communities (TECs), Chief Executive Requirements (CERs) were sought from the former New South Wales 
(NSW) Office of Environment and Heritage OEH for the preparation of an SIS. This SIS has been prepared in 
accordance with Sections 109 and 110 of the NSW Threatened Species Conservation Act 1995 (repealed) (TSC 
Act), which describes the form and content of a SIS, except for those matters limited or modified in the CERs 
as listed in Section 1.6. 

The land on which the proposed works (both proposed development works and proposed conservation works) 
�Z�L�O�O���R�F�F�X�U���L�V���U�H�I�H�U�U�H�G���W�R���D�V���W�K�H���¶�V�X�E�M�H�F�W���V�L�W�H�·�����Z�K�L�F�K���L�V���L�Q���&�D�P�S�E�H�O�O�W�R�Z�Q���/�R�F�D�O���*�R�Y�H�U�Q�P�H�Q�W���$�U�H�D�����/�*�$������A small 
portion of the Northern Conservation Area in the far north of the subject site occurs within the Camden LGA; 
however, no proposed development works will occur in this area and works will be restricted to the 
conservation and management of vegetation under VMP 1. 

The purpose of the proposed development works is to facilitate urban development consistent with the current 
zoning, the Urban Structure Plan contained in the Campbelltown City Council (Council) Development Control 
Plan Part 8 �² Menangle Park���� �D�Q�G�� �Z�L�W�K�� �U�H�I�H�U�H�Q�F�H�� �W�R�� �W�K�H�� �S�U�R�S�R�Q�H�Q�W�·�V�� �0�D�V�W�H�U�� �3�O�D�Q�� ���W�K�H�� �¶�0�D�V�W�H�U�� �3�O�D�Q�·) for the 
Menangle Park URA (see Figure 2 ). Although the development works do not include future urban 
development, which will be covered by subsequent DAs, the anticipated ecological impacts of such 
developments are considered within this SIS.  

1. Introduction  



 

Menangle Park Site Wide Bulk Earthworks Final | Dahua Group Australia 
Cumberland Ecology ©  Page 34 

The purpose of the proposed conservation works is to provide a framework and prescriptions for the in -
perpetuity management of the conservation areas of the M enangle Park URA, including guidance to: 

�x Reconstruct areas of the subject site currently mapped as exotic vegetation communities to native 
vegetation, using bushland regeneration and revegetation techniques; and 

�x Promote regeneration of areas of the site currently mapped as remnant native vegetation through 
appropriate weed control techniques.  

The proposed development works will require the clearing of TECs that are listed under both the TSC Act and 
the Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act). 

The proposed works fit the required transitional arrangement criteria for the NSW Biodiversity Conservation 
Act 2016 (BC Act), as outlined in the Biodiversity Conservation (Savings and Transitional) Regulation 2017, to be 
assessed under the now repealed TSC Act. Therefore, this report refers to the TSC Act instead of the BC Act.  

The purpose of this SIS is to assess the impacts of the proposed works on threatened species and communities 
and provide appropriate amelioration measures for adverse impacts resulting from the proposed works. This 
SIS has been prepared in accordance with Section 109 and 110 of the TSC Act and the requirements of the 
Chief Executive of the former OEH. As of 1 July 2019, OEH was dissolved and is now included in the NSW 
Department of Climate Change, Energy, the Environment and Water (NSW DCCEEW). However, as the CERs 
were issued by the former OEH, the former agency is referred to throughout this SIS. The CERs are provided in 
Appendix A . 

Although this SIS has been prepared primarily to meet the requirements of the TSC Act, the impacts to 
threatened flora and fauna listed under the EPBC Act have also been assessed. Within this document, reference 
to threatened flora and fauna includes populations, species and communities listed by the TSC Act and/or the 
EPBC Act. 

The objectives of this SIS are to: 

�x Identify threatened species issues and provide appropriate amelioration measures for adverse impacts 
resulting from the proposed works;  

�x Provide an appropriate level of background information and assessment to facilitate determinations and 
licensing processes; 

�x Assist consent and determining authorities in the assessment of the development application under Part 
4 or request for Part 5 approval under the NSW Environmental Planning and Assessment Act 1979 (EP&A 
Act); 

�x Assist the Chief Executive of the OEH in deciding whether concurrence should be granted for the purposes 
of Parts 4 or 5 of the EP&A Act; and 

�x Assist the Chief Executive of the OEH or the Minister for the Environment when consulted for the purposes 
of Parts 4 or 5 of the EP&A Act. 
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This document has been structured to comply precisely with the CERs. Throughout the SIS at the start of each 
major section the relevant parts of the CERs are reproduced in italics to demonstrate how each SIS section 
complies with statutory requirements.  

1.1.1. Report Updates  

1.1.1.1. Round 1  

This report was initially updated from the version submitted to Council in June 2022 to account for   

�x updates requested by Council requested in December 2022; 

�x to address vegetation removal within the 'remediation lot' Lot 59 DP 10718; and 

�x the removal of Spring Farm Parkway lands from the proposed works .  

These changes were consistent with the Remediation DA submitted with the BEW DA, at that time.   

In relation to the areas of contaminated land  proposed to be cleared, JBS&G has completed contamination 
assessments of Lot 59 DP 1078. These noted the location of a burial pit (BP7) occurring within the south eastern 
corner, which overlaps with the north eastern corner of  future Park K. Additional contaminated lands, including 
copper contamination, occur in the north eastern corner of the lot that overlaps with an area included within 
the Howes Creek riparian corridor (Figure 3 ). Ultimately, both of these areas would be dedicated to Council, 
and are zoned for E2 / RE1 use.  

JBS&G advise the vegetation must be removed in order to complete investigations and ultimately remediation 
of the future town centre. It is understood that Council would not accept dedication of the E2 /  RE1 lands until 
such time they are remediated at the cost of the developer. Should the vegetation not be removed, an 
Environmental Management Plan (EMP) would need to be prepared and implemented in perpetuity. This would 
also mean the balance of the future town centre lot would not be able to be signed off as remediated, as a 
partial site audit statement would not be issued by a site auditor.   

Given the vegetation within contaminated land will require removal, and the land must be remediated, these 
areas are now included as part of the total extent of vegetation removal proposed under this DA and are 
�L�Q�F�R�U�S�R�U�D�W�H�G���L�Q�W�R���W�K�H���¶�S�U�R�S�R�V�H�G���G�H�Y�H�O�R�S�P�H�Q�W���Z�R�U�N�V�·���I�R�U���W�K�H���S�X�U�S�R�V�H�V���R�I���D�V�V�H�V�V�L�Q�J���Y�H�J�H�W�D�W�L�R�Q clearing. The 
area of contaminated land will be rehabilitated under VMP 2 relevant to Parks K and L (REF. 17072 RP29) and 
VMP 1 for the Howes Creek and Northern Conservation Area VMP (REF. 17072 RP36), following remediation 
works. They are therefore �V�W�L�O�O�� �L�Q�F�O�X�G�H�G�� �Z�L�W�K�L�Q�� �W�K�H�� �W�R�W�D�O�� �¶�S�U�R�S�R�V�H�G�� �F�R�Q�V�H�U�Y�D�W�L�R�Q�� �Z�R�U�N�V�·�� �I�R�U�� �W�K�H�� �S�X�U�S�R�V�H�V�� �R�I��

determining future conservation areas. 

The total additional area of upfront vegetation removal proposed within the Howes Creek and Northern 
Conservation Area is ~0.80 ha, comprising ~0.77 ha of Swamp Oak Floodplain Forest, ~0.02 ha of Shale Plains 
Woodland and ~0.01 ha of Exotic Grassland/Cleared Land. The total additional area of upfront vegetation 
removal proposed within the Parks K and L Conservation Areas is ~0.04 ha, comprising ~0.02 ha of EBSF and 
~0.02 ha of Exotic Grassland/Cleared Land. Both these areas will be entirely rehabilitated to native vegetation 
in the long term.  
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1.1.1.2. Round 2  

This report has subsequently been updated a second time from the version submitted to Council and EHG in 
February 2023 to account for: 

�x updated Lot/DP numbers; 

�x the newly proposed conservation of the ~0.21 hectare (ha) EBSF patch within Stage 6B, to be conserved 
under a new VMP to be prepared as a condition of consent ; 

�x additional discussion and inclusion of vegetation patches considered EBSF by EHG; 

�x clarifying the conservation mechanisms for the five areas within the proposed conservation areas will be 
under VMPs supported by a Voluntary Planning Agreement (VPA); and 

�x updates agreed with Council and EHG during discussions held in 2023-24. 

As part of ongoing negotiations with EHG, clarification over areas of EBSF mapping and retention / removal 
has been undertaken.  

The additional retention of the ~0.21 ha patch of EBSF occurring within Stage 6B is now proposed and this 
would be retained as part of a low-�X�V�H�� �S�D�U�N�� �Z�L�W�K�L�Q�� �W�K�H�� �¶�U�H�V�L�G�X�D�O�� �O�R�W�· of Stage 6B, with the EBSF fenced and 
signed to prevent public access. The park would provide a grassed buffer zone to the patch of EBSF on the 
northern and eastern sides; though it is noted a full 30 m buffer surrounding the patch is not feasible due to 
the presence of an existing Council-owned road to the south and the lot to the west being sold as a future 
school site along with  the majority of t he western boundary being adjacent to an existing residential lot and 
dwelling not owned by  the propo nent. There is also a road to the  west that will provide access to the Howes 
Creek open spaces area, and water and stormwater infrastructure to occur within 30 m of the pa tch. 
Nevertheless, this patch of EBSF will further the areas of the Critically Endangered Ecological Community (CEEC) 
to be retained in perpetuity and the patch will be managed under a VMP prepared to the standards of the Park 
K and L VMP (REF. 17072 RP29) and the Howes Creek and Northern Conservation Area VMP (REF. 17072 RP36).  

There are several small patches of vegetation surrounding Park L that EHG considers to conform to EBSF listed 
under the TSC Act. Cumberland Ecology has completed a detailed investigation of each of the patches and 
prepared a letter (REF. 17072 Let50_31.08.2023) outlining the justification for these patches not conforming to 
the vegetation community  or the TEC. This letter was peer reviewed and the peer reviewer agreed with 
�&�X�P�E�H�U�O�D�Q�G�� �(�F�R�O�R�J�\�·�V�� �F�R�Q�F�O�X�V�L�R�Q�V����Regardless, to address these areas they have been included within this 
round of updates to the SIS and mapped as EBSF (non-TEC), which is included within the BBAM calculations 
and will be offset accordingly. Therefore, while the mapping of these  small scattered patches remains disputed 
on whether or not they  conform to EBSF, and it is agreed by EHG that the patches individually are not viable 
in the long -term in their current state, they will be appropriately offset through the purchase and retirement 
of biodiversity credits and their removal considered within this report.  

Further information on each patch of EBSF mapped within the subject site is included within the Avoidance 
Memo that is being submit ted alongside this SIS. This document identifies the current unique patch 
identifications and ranks the patches according to their conservation significance. Importantly, three of the 
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�I�R�X�U���¶�J�R�R�G�·���D�Q�G���¶�P�R�G�H�U�D�W�H�·���F�R�Q�G�L�W�L�R�Q���S�D�W�F�K�H�V���Z�L�O�O���E�H���F�R�Q�V�H�U�Y�H�G and managed under VMPs, with removal of 
EBSF restricted �W�R���¶�S�R�R�U�·���D�Q�G���¶�Y�H�U�\���S�R�R�U�·���T�X�D�O�L�W�\���S�D�W�F�K�H�V�����R�U���W�K�R�V�H���W�K�D�W���P�X�V�W���E�H���U�H�P�R�Y�H�G���D�V���S�D�U�W���R�I���F�R�Q�W�D�P�L�Q�D�W�H�G��

land remediation works. Management of the retained EBSF will be directed through the three  VMPs under a 
VPA; and will be in line with the requirements of management under a Biodiversity Stewardship Agreement 
(BSA), despite the Biodiversity Conservation Trust conducting a site inspection of the vegetation and 
determining that the vegetation is not suitable for a BSA due to the small size and condition. 

Several further updates have been made in the second round of updates to the SIS. Firstly, the Lot/DP numbers 
previously included are outdated, the Addendum Statement of Environmental Effects (SEE) provides the latest 
accurate information for these. Secondly, the far northern corner of the Northern Conservation Area occurs in 
the Camden LGA and this area has been removed from the DA documentation as it is not an area impacted by 
the project ; though it is i ncluded within the subject site in the ecology reports as it will be subject to 
conservation works under VMP 2 (REF. 17072 RP36). Finally, the Menangle Park Stage 3A-2 Biodiversity 
Development Assessment Report submitted in December 2023 overlaps with the BEW DA subject site and 
includes the assessment of some areas of vegetation communities assessed under this SIS, including the EBSF 
(non-TEC) which did not generate a biodiversity credit liability  under the Biodiversity Assessment Methodology 
2020 (BAM) due to the low vegetation integrity score . However, those areas remain assessed under this SIS 
and are proposed to be offset, even though  no offsetting is required under the BAM . 

1.2. Background  

1.2.1. Local Context  
Menangle Park is a rural-�U�H�V�L�G�H�Q�W�L�D�O�� �V�X�E�X�U�E�� �O�R�F�D�W�H�G�� �L�Q�� �6�\�G�Q�H�\�·�V�� �V�R�X�W�K-west within the Greater Macarthur 
Priority Growth Area. It is approximately 5.5 km to the south-west of Campbelltown, 23 km from the Liverpool 
Strategic Centre and 65 km from Sydney Central Business District. 

Menangle Park is within the Menangle Park URA which covers a total area of approximately 958 ha and is 
bounded by the Nepean River to the south and west, the Hume Highway (M31) to the east and the Mt. Anan 
Botanic Gardens to the north (see Figure 2 ). The Main Southern Railway Line dissects the area in a north / 
south direction.  

�'�D�K�X�D�� ���W�K�H�� �¶�S�U�R�S�R�Q�H�Q�W�·���� �R�Z�Q�� �D�Q�G�� �F�R�Q�W�U�R�O�� �D�� �V�L�J�Q�L�I�L�F�D�Q�W�� �S�R�U�W�L�R�Q�� �R�I�� �W�K�H�� �0�H�Q�D�Q�J�O�H�� �3�D�U�N�� �8�5�$�� �F�R�Q�V�L�V�W�L�Q�J�� �R�I��

approximately 364 ha of gross site area, and approximately 184 �K�D���R�I���Q�H�W���G�H�Y�H�O�R�S�D�E�O�H���D�U�H�D�����7�K�H���S�U�R�S�R�Q�H�Q�W�·�V��

land includes the central and eastern parts of the area to the east of Cummins Road. Their holdings are 
positioned to the north and south of Menangle Road and include proposed residential lands under the current 
rezoning. Their holdings include land in the north -west corner of the URA which has been earmarked as future 
employment lands.  

1.2.2. Location of the Subject Site  
For the purposes of this SIS, the subject site constitutes all land that will be directly impacted by the proposed 
development works, including asset protection zones (APZs), comprising an area of ~151.58 ha, as well as the 
proposed conservation works, comprising an area of ~59.59 ha 
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The subject site is comprised of several parcels of land located between Menangle Road, Cummins Road and 
Glenlee Road in Menangle Park. 

�7�K�H���V�X�E�M�H�F�W���V�L�W�H���L�V���]�R�Q�H�G���D�V���D���P�L�[���R�I���¶�5�����² �0�H�G�L�X�P���'�H�Q�V�L�W�\���5�H�V�L�G�H�Q�W�L�D�O�·�����¶�5�����/�R�Z���'�H�Q�V�L�W�\���5�H�V�L�G�H�Q�W�L�D�O�·�����¶�5�(�����3�X�E�O�L�F��

�5�H�F�U�H�D�W�L�R�Q�¶���� �¶�5���� �/�D�U�J�H�� �/�R�W�� �5�H�V�L�G�H�Q�W�L�D�O�¶���� �¶�6�3���� �,�Q�I�U�D�V�W�U�X�F�W�X�U�H�·���� �¶�5�8���� �5�X�U�D�O�� �/�D�Q�G�V�F�D�S�H�¶���� �¶�%�����² �/�R�F�D�O�� �&�H�Q�W�U�H�·, �¶�,�1����

�*�H�Q�H�U�D�O���,�Q�G�X�V�W�U�L�D�O�¶�����¶�5�(�����3�X�E�O�L�F���5�H�F�U�H�D�W�L�R�Q�·���D�Q�G���¶�5�8�����5�X�U�D�O���/�D�Q�G�V�F�D�S�H�· (Figure 4).  

The surrounding land use in adjacent lands is primarily agricultural with some patches of remnant vegetation. 
The subject site is bounded by: 

�x Menangle Road to the south. On the south side of Menangle Park are existing and future stages of the 
Menangle Park master planned community; 

�x Hume motorway to the east ; 

�x Rural residential lots, including Menangle Park village to the immediate west, with Menangle Park Train 
Station and rural lands further west. The existing rural residential lots are zoned low and medium density 
residential; and 

�x Mt. Annan Botanic Gardens to the north. 

Surrounding lands that are considered to have the potential to be indirectly impacted by the proposed works 
�F�R�P�S�U�L�V�H���W�K�H���¶�V�W�X�G�\���D�U�H�D�·�����7�K�H���V�W�X�G�\���D�U�H�D���Z�D�V���G�H�W�H�U�P�L�Q�H�G���E�\���Q�D�P�H�G���U�R�D�G�V���W�K�D�W���D�F�W���D�V���E�D�U�U�L�H�U�V���E�H�W�Z�H�H�Q���K�D�E�L�W�D�W��

of the subject site and the surrounds, the boundary of the Campbelltown LGA in the north, the extent of Dahua 
owned lands adjacent to the Nepean River in the south, or areas that are well outside (>300 m) of the subject 
site. Figure 1 shows the extent of the study area. Throughout this report, the extent of the study area is 
�V�\�Q�R�Q�\�P�R�X�V���Z�L�W�K���W�K�H���¶�O�R�F�D�O�L�W�\�·�� 

The Campbelltown DCP 2015 Volume 1 Section 11 (Vegetation and Wildlife Management) and Volume 2 Part 
8 Section 1.11 (Environmental Management) apply to the subject site as it is located entirely within the 
Campbelltown LGA. The subject site also contains l�D�Q�G���P�D�S�S�H�G���D�V���¶�7�H�U�U�H�V�W�U�L�D�O���%�L�R�G�L�Y�H�U�V�L�W�\�·���X�Q�G�H�U���&�O�D�X�V�H������������

�¶�7�H�U�U�H�V�W�U�L�D�O���%�L�R�G�L�Y�H�U�V�L�W�\�·���R�I���W�K�H���&�D�P�S�E�H�O�O�W�R�Z�Q���/�R�F�D�O���(�Q�Y�L�U�R�Q�P�H�Q�W���3�O�D�Q�����/�(�3���������������P�D�S�����%�,�2�B�������������V�H�H Figure 5). 

1.2.3. Previous Ecological Assessments 
Earlier versions of this SIS were submitted to Council in November 2019  and February 2023. Council reviewed 
each version and provided detailed comments to each.  This revised SIS responds to all Council comments. 
Updates covered in this revised SIS include: 

�x the footprint of the proposed development works has been  substantially reduced; 

�x one of the parks that will be subject to the conservation works has been modified to provide a uniform 30 
m wide buffer around it to better protect the TEC EBSF; 

�x baseline flora and fauna information has been increased by completion of extensive additional surveys 
during wetter conditions that occurred since the breaking of the drought in early 2020; and  

�x baseline information about groundwater and grou ndwater dependent communities is included.  
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The biodiversity values of the study area and subject site are well documented as these areas have been 
extensively surveyed over the past 12 years. Cumberland Ecology prepared many ecological assessments for 
parts of the Menangle Park URA, most of which have now been approved, and information from these reports 
is used in the preparation of this SIS.  They include, but are not limited to: 

�x Menangle Park Stage 3A-2 Biodiversity Development Assessment Report (Cumberland Ecology 2023a); 

�x Menangle Park Stage 4 South Biodiversity Development Assessment Report (Cumberland Ecology 2022e); 

�x Menangle Park Southern Playing Fields Flora and Fauna Assessment Report (Cumberland Ecology 2023b); 

�x Menangle Park Nepean River VMP (Cumberland Ecology 2024a); 

�x Menangle Park Stage 3 North Biodiversity Development Assessment Report (Cumberland Ecology 2022b); 

�x Menangle Park Spine Road Biodiversity Development Assessment Report (Cumberland Ecology 2022a); 

�x Menangle Park Stage 3 South Biodiversity Development Assessment Report (Cumberland Ecology 2021a); 

�x Menangle Park Vegetation Assessment Report (Cumberland Ecology 2021b); 

�x Menangle Park Stage 2B SIS Addendum (Ecology 2021); 

�x Stage 2A Flora and Fauna Assessment (Cumberland Ecology 2020c); 

�x Menangle Park Site-wide Bulk Earthworks SIS (Cumberland Ecology 2019b); 

�x Menangle Park Remediation SIS (Cumberland Ecology 2019a); 

�x Menangle Park Vegetation Clearing Species Impact Statement (Cumberland Ecology 2018c); 

�x Menangle Park Stage 2B SIS (Cumberland Ecology 2018f); 

�x Cummins and Menangle Road Intersection Species Impact Statement (Cumberland Ecology 2018b); 

�x Stage 1 Flora and Fauna Assessment (Cumberland Ecology 2017a, 2018d); and  

�x Menangle Park Ecological Constraints Assessment (Cumberland Ecology 2016a).   

Several additional studies of the study area and surrounding areas have been undertaken by other ecological 
consultancies and include the following: 

�x Ecological Assessment �² Proposed Subdivision and Infrastructure Delivery �² Precinct 200 and Adjacent Bulk 
Earthworks (Travers Bushfire & Ecology 2013a); 

�x Report on Menangle Park Offsetting Strategy (GHD 2010); 

�x Menangle Park Rezoning: Pimelea spicata Survey and Results (GHD 2009); and 

�x Menangle Park Flora, Fauna and Aquatic Assessments (Eco Logical Australia 2009a). 
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Recent assessments are summarised below. 

1.2.3.1. Stage 3A-2 North Biodiversity Development Assessment Report  

This Biodiversity Development Assessment Report was prepared in 2023 to support the Stage 3A-2 North DA 
and includes some land overlapping with the BEW DA surrounding Park L. The DA includes the removal of 
Cumberland Plain Woodland (Shale Plains Woodland), River-flat Eucalypt Forest, Swamp Oak Floodplain Forest, 
and non-TEC EBSF, as well as areas of additional non-TECs comprised of exotic dominated grasslands and farm 
dams. To compensate for impacts on all native vegetation the DA proposed to purchase and retire ecosystem 
credits where the vegetation integrity is sufficiently high to create a credit liability , as well as species credits for 
the Southern Myotis as required under the BAM. This DA has been submitted to Council and is currently being 
assessed. 

1.2.3.2. Stage 4 South Biodiversity Development Assessment Report  

This Biodiversity Development Assessment Report was prepared in 2022 to support the Stage 4 South DA. The 
DA includes the removal of Cumberland Plain Woodland (Shale Plains Woodland), derived native grasslands, 
and areas comprised of exotic dominated grasslands. To compensate for impacts on all native vegetation the 
DA proposed to purchase and retire ecosystem credits, as well as species credits for the Southern Myotis and 
Large-eared Pied Bat (both assumed present) as required under the BAM. This DA has been approved and is 
currently under development.  

1.2.3.3. Southern Playing Fields Flora and Fauna Assessment Report  

This Flora and Fauna Assessment Report was submitted in 2022 and updated in 2023 . The DA includes the 
removal of a small area of Cumberland Plain Woodland (Shale Plains Woodland) and large swaths of exotic 
dominated grassland and exotic dominated woody vegetation. This DA has been submitted to Council and is 
currently being assessed. 

1.2.3.4. Nepean River VMP  

This VMP supports the Stage 4 South and Southern Playing Fields DAs, and provides for the maintenance and 
enhancement of the riparian corridor vegetation along the Nepean River, including a smaller riparian corridor 
around a tributary running between the two DAs and flowing out to the Nepean River to the south. This VMP 
has been submitted and is currently being assessed. 

1.2.3.5. Stage 3 North Biodiversity Development Assessment Report  

This Biodiversity Development Assessment Report was prepared in 2022 to support the Stage 3 North DA. The 
DA includes the removal of Cumberland Plain Woodland (Shale Hills Woodland), River-flat Eucalypt Forest, 
Freshwater Wetlands and exotic dominated grasslands. To compensate for impacts on all native vegetation the 
DA proposed to purchase and retire ecosystem credits, as well as species credits for the Large-eared Pied Bat 
as required under the BAM. This DA has been approved and is currently under development. 

1.2.3.6. Spine Road Biodiversity Development Assessment Report  

This Biodiversity Development Assessment Report was prepared in 2022 to support the Spine Road DA. The 
DA includes the removal of Cumberland Plain Woodland (Shale Hills Woodland), River-flat Eucalypt Forest, and 
exotic dominated grasslands. To compensate for impacts on all native vegetation the DA proposed to purchase 
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and retire ecosystem credits, as well as species credits for the Large-eared Pied Bat as required under the BAM. 
This DA has been approved and is currently under development. 

 

1.2.3.7. Stage 2B Species Impact Statement and Addendum Reports  

This Species Impact Statement and supporting addendum reports were prepared between 2018 and 2021 to 
�V�X�S�S�R�U�W�� �D�� �S�U�R�S�R�V�H�G�� �G�H�Y�H�O�R�S�P�H�Q�W�� �U�H�I�H�U�U�H�G�� �W�R�� �D�V�� �¶�6�W�D�J�H�� ���%�·���� �7�K�H�� �6�W�D�J�H�� ���%�� �D�U�H�D�� �L�V�� �F�R�P�S�U�L�V�H�G�� �R�I�� �W�K�H�� �7�(�&��

Cumberland Plain Woodland (both Shale Hills Woodland and Shale Plains Woodland), as well as areas of non-
TECs comprised of Shale Plains Woodland shrubby regrowth, one farm dam, exotic vegetation and cleared 
lands. To compensate for impacts on all native vegetation, the DA proposes to purchase and retire ecosystem 
credits as well as species credits for the Southern Myotis. This DA was approved by Council in September 2022.  

1.2.3.8. Stage 3 South Biodiversity Development Assessment Report  

This Biodiversity Development Assessment Report was prepared in 2021 to support the Stage 2 South DA. The 
DA included the removal of Cumberland Plain Woodland (both Shale Hills Woodland and Shale Plains 
Woodland), as well as areas of non-TECs comprised of exotic dominated grasslands and farm dams. To 
compensate for impacts on all native vegetation the DA proposed to purchase and retire ecosystem credits as 
well as species credits for the Southern Myotis as required under the BAM. This DA was approved by Council 
in November 2021. 

1.2.3.9. Stage 2A Flora and Fauna Assessment �² Cumberland Ecology  

This Flora and Fauna Assessment was originally prepared in 2018 and updated to include modifications to the 
development footprint as well as bushfire asset protection zones in 2020. The Stage 2A area is comprised 
entirely of Exotic Vegetation. No threatened flora species were recorded or were considered likely to occur, 
and only highly marginal potential foraging habitat is present for fauna. This report concluded that no 
significant impact would occur because of the proposed works. This DA was approved by Council in July 2020. 

1.2.3.10. Remediation Species Impact Statement �² Cumberland Ecology  

This SIS was prepared in 2019 for a Remediation DA that included the removal of the TECs EBSF, River-flat 
Eucalypt Forest, Swamp Oak Floodplain Forest and Freshwater Wetlands. This SIS is not yet approved.  The SIS 
determined that no TECs or threatened species were likely to be significantly impacted by the DA. To 
compensate for the impacts on EBSF the DA proposes to conserve and manage areas of the community within 
conservation areas that will result in areas of the TEC being conserved in perpetuity. This DA is currently with 
Council for assessment; however, this SIS now includes the area subject to this previously submitted DA, 
deeming its status irrelevant. 

1.2.3.11. Cummins and Menangle Road Intersection Species Impact Statement �² Cumberland Ecology  

This SIS was prepared in 2018 to support a DA for a proposed intersection located to the south of the existing 
Cummins Road and Menangle Road intersection. The DA required the removal of CPW. All impacts to CPW are 
proposed to be offset through the purchas e and retirement of ecosystem credits. A significant impact to CPW 
is expected to occur because of the DA, but no significant impacts to threatened flora or fauna species were 
found likely. This DA was approved by Council in July 2019. 
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1.2.3.12. Stage 1 Flora and Fauna Assessment �² Cumberland Ecology  

This Flora and Fauna Assessment was prepared in 2017 for Stage 1 and an addendum letter was prepared in 
2018. The Stage 1 Flora and Fauna Assessment determined that the DA will result in the removal of 0.12 ha of 
the TEC Cumberland Plain Woodland (Shale Hills Woodland only), 1.37 ha of Acacia Regrowth, and 32.27 ha of 
Exotic Vegetation. 

Council reviewed the submitted ecological assessments and requested that further information be provided 
regarding the retirement of credits for Shale Hills Woodland as well as areas mapped as Exotic Vegetation and 
whether they should be mapped as Shale Hills Woodland derived native grassland. Further flora surveys were 
undertaken and additional supporting ecological assessments (Cumberland Ecology 2020a, b) were prepared 
to provide Council with the further information requested.  

As a result, the vegetation mapping was revised and it was determined that the Stage 1 DA would result in the 
removal of 0.15 ha of Shale Hills Woodland derived native grassland, which also comprises the CPW TEC.  An 
additional adjoining area of 0.01 ha of  Shale Hills Woodland derived native grassland not subject to the Stage 1 
DA was also identified. As a result, the Stage 1 DA included the retirement of three (3) ecosystem credits for all 
0.16 ha of Shale Hills Woodland derived native grassland. All 0.16 ha of the community offset under the Stage 
1 DA are located within the Stage 2B DA subject site (i.e. the DA this SIS supports) and have therefore been 
offset appropriately.  The Stage 1 DA included the retirement of three (3) ecosystem credits for 0.081 ha of 
Shale Hills Woodland that falls within the Stage 2B DA subject site and therefore this 0.081 ha of the community 
have been offset appropriately. In addition to the above, the Stage 1 DA includes the removal of 0.74 ha of 
Acacia Regrowth and 0.01 ha of Scattered Native Trees that are already approved and are within the Stage 2B 
subject site being assessed by this SIS.  Further details of the offsetting measures implemented for the current 
DA are provided in Section 7.1.2 and Appendix G. 

In addition to the direct impacts identified above, the Stage 1 DA is considered to have the potential to result 
in indirect impacts on TECs located outside of the development footprint. TECs with potential to be indirectly 
impacted by the Stage 1 DA include EBSF, Freshwater Wetlands, Swamp Oak Floodplain Forest and River-flat 
Eucalypt Forest.  No threatened flora or fauna species were recorded during field surveys or considered likely 
to be impacted by the Stage 1 DA. This DA was approved by Council in May 2020. 

1.2.3.13. Ecological Constraints Assessment �² Cumberland Ecology  

In 2016, an Ecological Constraints Assessment was prepared for an area of 500 ha within the Menangle Park 
URA, including the subject site. Seven TECs were recorded in the area. No threatened flora were recorded or 
were considered highly likely to occur, but habitat is present for threatened fauna.  

Both the Biodiversity Certification Assessment Methodology and BioBanking Assessment Methodology were 
utilised to conduct a preliminary assessment of the quantum of impacts and the potential offset value of 
retained vegetation.  

1.2.3.14. Ecological Assessment �² Proposed Subdivision and Infrastructure Delivery �² Precinct 200 and 
Adjacent Bulk Earthworks �² Travers Bushfire and Ecology  

In 2013, an ecological assessment was undertaken by Travers Bushfire and Ecology which included parts of the 
study area. The assessment recorded the three following TECs: CPW, River-flat Eucalypt Forest and EBSF. The 
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assessment also recorded the following six threatened fauna species within the study area: Greater Broad-
nosed Bat (Scoteanax rueppellii), Eastern Coastal Free-tailed Bat (Mormopterus norfolkensis), Grey-headed 
Flying-fox (Pteropus poliocephalus), Large-footed Myotis ( Myotis macropus), Varied Sittella (Daphoenositta 
chrysoptera) and Large Bent-winged Bat (Miniopterus schreibersii oceanensis). All species were recorded outside 
of the subject site. 

1.2.3.15. Report on Menangle Park Offsetting Strategy �² GHD 

�,�Q���������������*�+�'���G�H�Y�H�O�R�S�H�G���D���Y�H�J�H�W�D�W�L�R�Q���¶�2�I�I�V�H�W���6�W�U�D�W�H�J�\�·���I�R�U���D��proposed works within the Menangle Park Urban 
Release Area. The Offset Strategy recorded the following TECs within the Menangle Park Urban Release Area: 
CPW and River-flat Eucalypt Forest. The Offset Strategy identified areas within the Howes Creek riparian 
corridor to �E�H�� �X�W�L�O�L�V�H�G�� �D�V�� �¶�R�Q-�V�L�W�H�·�� �R�I�I�V�H�W�V�� �D�V�� �W�K�H�V�H�� �D�U�H�D�V�� �F�R�Q�W�D�L�Q�H�G�� �W�K�H�� �E�H�V�W�� �F�R�Q�G�L�W�L�R�Q�� �Y�H�J�H�W�D�W�L�R�Q�� �W�K�D�W�� �K�D�V��

connectivity to off -site habitat. None of the Howes Creek riparian corridor will be directly impacted by the 
proposed works. 

1.2.3.16. Menangle Park Rezoning: Pimelea spicata Survey and Results �² GHD 

Targeted surveys for the threatened plant Pimelea spicata were undertaken by GHD within four separate areas 
of the Menangle Park Urban Release Area, three of which are located within the study area. Reference sites of 
known populations located outside of the study area were visited as part of the surveys; however, no individuals 
were recorded. 

1.2.3.17. Flora, Fauna and Aquatic Assessments �² Eco Logical Australia  

The study area for this report encompassed 890 ha and included the Menangle Park residential area and 
designated surrounding rural areas. This report concluded that although the area is overall highly degraded, 
EECs and threatened species occur. The following TECs were recorded within the study area: River-flat Eucalypt 
Forest, CPW and Sydney Freshwater Wetlands. This report recommended five areas with high ecological values 
that should be retained and managed. The subject site does not include any of these five areas. 

The study also included targeted threatened flora and fauna surveys within the Menangle Park Urban Release 
Area. No threatened flora were recorded within the study area and the Greater Broad-nosed Bat (Scoteanax 
rueppellii) was the only threatened fauna species recorded with the study area. The species was recorded within 
Howes Creek which is not proposed to be directly impacted by the proposed works. 

1.3. Legislative Requirements for SIS  
All fauna and flora work was carried out under the NSW OEH Scientific Licence number SL100103 and the NSW 
Department of Primary Industries Animal Research Authority Trim File No. 14/3039. 

1.4. Relevant Legislation  
Legislation relevant to this SIS includes: 

�x NSW Environmental Planning and Assessment Act 1979; 

�x NSW Threatened Species Conservation Act 1995;  

�x NSW Biosecurity Act 2015; and 



 

Menangle Park Site Wide Bulk Earthworks Final | Dahua Group Australia 
Cumberland Ecology ©  Page 44 

�x Environment Protection and Biodiversity Conservation Act 1999; 

Although this SIS has been prepared primarily to meet the requirements of NSW legislation, the impact to 
threatened flora and fauna listed by the Commonwealth EPBC Act has also been assessed. 

1.4.1. Environmental Planning and Assessment Act 1979  
The EP&A Act is the principal planning legislation for NSW, providing a framework for the overall environmental 
planning and assessment of development proposals. Various legislation and instruments, such as the TSC Act, 
are integrated with the EP&A Act and have been reviewed separately. 

1.4.2. Threatened Species Conservation Act 1995  
The TSC Act was repealed and replaced by the BC Act in August 2017; however, the associated Biodiversity 
Conservation (Savings and Transitional) Regulation 2017 includes a transitional period for the Campbelltown 
LGA which allows for developments to be assessed under the former planning provisions for a period of 18 
months, starting 25 August 2017 and ending November 2019. As the DA for subject site was submitted to 
Council within the transitional period, this report has assessed the proposed works under the former planning 
provisions, including the TSC Act.  

The TSC Act is the key piece of legislation in NSW relating to the protection and management of biodiversity 
and threatened species. The TSC Act aims to protect and encourage the recovery of threatened species, 
populations and communities that are listed u nder the Act through threat abatement and species recovery 
programs. 

The TSC Act requires consideration of whether a development (Part 4) or an activity (Part 5) is likely to 
significantly impact threatened species, populations, communities or their habitat. The potential impacts of any 
developments, land use changes or act�L�Y�L�W�L�H�V���D�U�H���V�X�E�M�H�F�W���W�R���D�Q���´�$�V�V�H�V�V�P�H�Q�W���R�I���6�L�J�Q�L�I�L�F�D�Q�F�H�µ���X�Q�G�H�U���6�H�F�W�L�R�Q�����$��

of the EP&A Act. 

Schedule 1 of the TSC Act lists threatened species, populations and ecological communities that are 
endangered or presumed extinct. Schedule 2 lists vulnerable species and Schedule 3 lists key threatening 
processes. The TSC Act is administered by NSW DCCEEW, which has issued guidelines for the assessment of 
threatened flora and fauna. 

1.4.3. Biosecurity Act 2015  
Under the NSW Biosecurity Act 2015 (Biosecurity Act) all weeds are required to be controlled by all persons 
�X�Q�G�H�U���D���´�*�H�Q�H�U�D�O���%�L�R�V�H�F�X�U�L�W�\���'�X�W�\�µ�����7�K�H���*�H�Q�H�U�D�O���%�L�R�V�H�F�X�U�L�W�\���'�X�W�\���P�H�D�Q�V���W�K�D�W���D�O�O���S�X�E�O�L�F���D�Q�G���S�U�L�Y�D�W�H���O�D�Q�G���R�Z�Q�H�U�V��

or managers and all other people who deal with weed species (biosecurity matters) must use the most 
appropriate approach to prevent, eliminate, or minimise the negative impact (biosecurity risk) of those weeds 
(DPI 2017). 

State-wide management of weeds under the new legislation is directed by the NSW Invasive Species Plan 
(Local Land Services 2019). This assigns weed responses to four categories: 

�x Prevention of new weeds establishing; 
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�x Eradication of small and localised infestations where feasible; 

�x Containment of larger infestation to stop wider spread; and 

�x Protection of key assets such as threatened plants and agricultural land, to prevent their damage or 
degradation by weed invasion. 

Under the Biosecurity Act some weed species have been prioritised for management by specific regulations 
and controls under the act. These are known as State Level Priority Weeds. 

The state has been divided into 11 regions (each covering several LGAs) under the act, with each region 
managed by a Regional Weeds Committee. Management actions for weeds within a region are detailed within 
a Regional Strategic Weed Management Plan. Within each region, additional weed species to the State Level 
Priority Weeds have been prioritised for management. These species are known as Regional Priority Weeds. 

�$���I�X�U�W�K�H�U���V�H�W���R�I���Z�H�H�G�V���D�U�H���L�G�H�Q�W�L�I�L�H�G���Z�L�W�K�L�Q���W�K�H���5�H�J�L�R�Q�D�O���6�W�U�D�W�H�J�L�F���:�H�H�G���0�D�Q�D�J�H�P�H�Q�W���3�O�D�Q�V���D�V���E�H�L�Q�J���´�R�W�K�H�U��

�Z�H�H�G�V���R�I���U�H�J�L�R�Q�D�O���F�R�Q�F�H�U�Q�µ�����7�K�H���%�L�R�V�H�F�X�U�L�W�\���$�F�W���S�U�R�Y�L�G�H�V���S�R�Z�H�U�V���W�R���/�R�F�D�O���&�R�Q�W�U�R�O���$�X�W�K�R�U�L�W�L�H�V���W�R���W�D�N�H���D�F�W�L�R�Q���L�Q��

relation to these weeds in particular circumstances, for example where a weed threatens a high value asset, 
and prevention, elimination or reduction of the risk is feasible and reasonable. Examples of high values assets 
include the Environment, Human Health, and Agriculture. 

All land within the study area occurs within the Greater Sydney Local Land Services region, and weed 
management within the region is be undertaken under the direction of the Greater Sydney Regional Strategic 
Weed Management Plan (LLS: Greater Sydney 2023). The appendices of the Greater Sydney Weed Management 
Plan outlines the State Listed Priority Weeds and Regional Priority Weeds.. 

1.4.4. Environment Protection and Biodiversity Conservation Act 1999  
�7�K�H���(�3�%�&���$�F�W���L�V���W�K�H���$�X�V�W�U�D�O�L�D�Q���*�R�Y�H�U�Q�P�H�Q�W�·�V���N�H�\���S�L�H�F�H���R�I���H�Q�Y�L�U�R�Q�P�H�Q�W�D�O���O�H�J�L�V�O�D�W�L�R�Q���D�Q�G���L�V���D�G�P�L�Q�L�V�W�H�U�H�G���E�\���W�K�H��

Commonwealth Department of Climate Change, Energy, the Environment and Water (DCCEEW). It is designed 
to protect national environmental assets, known as Matters of National Environmental Significance (MNES), 
which include threatened species of flora and fauna, TECs, migratory species as well as other protected matters. 
Among other things, it defin es the categories of threat for threatened flora and fauna, identifies key threatening 
processes and provides for the preparation of recovery plans for threatened flora, fauna and communities. 

Under the EPBC Act, any action (which includes a development, project or activity) that is considered likely to 
have a significant impact on MNES must be referred to the Commonwealth Minister for the Environment and 
Water. This SIS has determined that significant impacts on MNES listed under the EPBC Act are predicted to 
occur and referral to the Commonwealth is required. 

1.5. State and Local Government Planning Instruments  
Planning Instruments that relate to the proposed works include: 

�x State Environmental Planning Policy 44 �² Koala Habitat Protection (SEPP 44); 

�x State Environmental Planning Policy  (Precincts �² Western Parkland City) 2021;  
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�x Campbelltown Local Environment Plan 2015; and 

�x Campbelltown (Sustainable City) Development Control Plan 2015.  

1.5.1. SEPP 44 �² Koala Habitat Protection  
SEPP 44 was repealed and replaced by SEPP (Koala Habitat Protection) 2019 on 1 March 2020. In November 
2020, SEPP (Koala Habitat Protection) 2020 replaced and repealed the 2019 Koala Habitat Protection SEPP. The 
2020 Koala Habitat Protection SEPP 2019 was in turn replaced by the 2021 Koala Habitat Protection SEPP in 
March 2021.  This SEPP reinstates Koala Habitat Protection SEPP 2019.  However, savings provisions identified 
within the new SEPP states that �µ A development application made in relation to land, but not finally determined 
before this Policy applied to the land, must be determined as if this Policy had not commenced in its application 
to the land�µ. Therefore, this report assesses the proposed works against the former SEPP 44 as required. 

SEPP 44 aims to maintain a permanent free-living population of the species over their current range and reverse 
the current trend of koala population decline. Campbelltown LGA is identified as being an LGA to which SEPP 
44 applied. Any lands that contain primary and/or secondary Koala feed trees may constitute Potential Koala 
Habitat or Core Koala Habitat.  Any areas identified as Core Koala Habitat must have a plan of management 
prepared for the land in accordance with the SEPP. A Comprehensive Koala Plan of Management (CKPoM) 
(Phillips 2016) has been prepared for the Campbelltown LGA that may be utilised as a plan of management for 
the proposed works if Core Koala Habitat is to be impacted. 

1.5.2. State Environmental Planning Policy (Precincts �² Western Parkland City) 2021: 
Growth Centres  
Chapter 3 of State Environmental Planning Policy (SEPP) (Precincts �² Western Parkland City) 2021 transfers 
provisions of the now repealed Sydney Regional Growth Centres State Environmental Planning Policy 2006 
(Sydney Region Growth Centres SEPP). The purpose of this SEPP is to co-ordinate the release of lands within 
growth centres for development that allows for comprehensive planning to ensure that controls are 
implemented to improve outcomes associated with sustainability, infrastructure, waterways, heritage and 
biodiversity.  

The Sydney Regional Growth Centres SEPP is applicable to the DA as the subject site is located within the 
Menangle Park Precinct of the Greater Macarthur Growth Area. Chapter 3, Part 3.6 of the SEPP (Precincts �² 
Western Parkland City) 2021 is applicable to this report as it relates to consent for clearing native vegetation.  

1.5.3. Campbelltown Local Environment Plan (LEP) 2015  
The Campbelltown LEP 2015 aims to make local environmental planning provision for land within the 
Campbelltown LGA. The proposed works is subject to this LEP. The subject site also includes areas mapped as 
�¶�7�H�U�U�H�V�W�U�L�D�O�� �%�L�R�G�L�Y�H�U�V�L�W�\�·�� �X�Q�G�H�U�� �&�O�D�X�V�H�� ���������� �¶�7�H�U�U�H�V�W�U�L�D�O�� �%�L�R�G�L�Y�H�U�V�L�W�\�·�� �R�I�� �W�K�H�� �&�D�P�S�E�H�O�O�W�R�Z�Q�� �/�(�3�� ���������� �P�D�S��

(BIO_003) (see Figure 5).  
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1.5.4. Campbelltown (Sustainable City) Development Control Plan 2015 
Campbelltown DCP 2015 Volume 1 Section 11 (Vegetation and Wildlife Management) and Volume 2 Part 8 
�6�H�F�W�L�R�Q�� ���������� ���(�Q�Y�L�U�R�Q�P�H�Q�W�D�O�� �0�D�Q�D�J�H�P�H�Q�W���� �D�S�S�O�\�� �W�R�� �W�K�H�� �V�X�E�M�H�F�W�� �V�L�W�H�� �D�V�� �L�W�� �L�V�� �O�R�F�D�W�H�G�� �H�Q�W�L�U�H�O�\�� �Z�L�W�K�L�Q�� �&�R�X�Q�F�L�O�·�V��

LGA.  

A site specific DCP applies to the subject site, within Part 8 �² Menangle Park (Campbelltown City Council 2016). 
This DCP has been prepared to enable a mix of housing types within the context of environmental, social and 
economic sustainability. 

1.6. CER Matters Which Have Been Limited or Modified  
The following Section 110 matters need not be addressed within this SIS: 

�x Section 110(2)(g) and 110(3)(d). The matters raised in these sections of the TSC Act have been clarified by 
the requirements provided here. 

The following Section 110 matters need only be addressed where relevant: 

1.6.1.1. Recovery Plans and Management Plans  

The following Recovery and/or Management Plans may be relevant to the proposed works: 

�x Recovery Plan for the Bush Stone-Curlew (Burhinus grallarius);  

�x Pimelea spicata R. Br. Recovery Plan; 

�x Cumberland Plain Recovery Plan; and 

�x Grey-headed Flying-fox Draft Recovery Plan.  

1.6.1.2. Key Threatening Processes  

The following examples of Key Threatening Processes are relevant to the proposed works.  Further details are 
provided in Chapter 5 . 

�x Alteration to the natural flow regimes of rivers and streams and their floodplains and wetlands;  

�x Bushrock removal; 

�x Clearing of native vegetation; 

�x Loss of hollow-bearing trees; 

�x Invasion and establishment of exotic vines and scramblers; 

�x Invasion and spread of Lantana (Lantana camara L. Sens lat); 

�x Invasion of native plant communities by African Olive (Olea europaea L. subsp. cuspidata); 

�x Loss and degradation of native plant and animal habitat by invasion of escaped garden plants, including 
aquatic plants; and 
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�x Removal of dead wood and dead trees. 

1.6.1.3. Threat Abatement Plans  

No Threat Abatement Plans are relevant to the proposed works.  

1.6.1.4. Critical Habitat  

At this time, no areas of declared critical habitat are relevant to the proposed works. 
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This chapter covers the following CERs: 

CER 2. CONTEXTUAL INFORMATION 

2.1. Description of the Proposal, Subject Site and Study Area  
CER 2.1 Description of the proposal, subject site and study area. 

A species impact statement must include a full description of the action proposed, including its nature, extent, 
location, timing and layout (Section 110 (1)). 

2.1.1. Description of the Proposal  

2.1.1.1. Nature  

The proposed works include site-wide bulk earthworks to regrade the site, the associated clearing of native 
vegetation, and enabling site works, and the conservation and rehabilitation of native flora and fauna habitat 
within proposed conservation areas, as shown in Figure 1 . The proposed development works include the 
clearing of all vegetation within proposed development areas  and the two contaminated conservation areas 
to facilitate future subdivision works and the subsequent development of land in accordance with the 
Menangle Park Master Plan. The proposed development works are also necessary to support land remediation 
activities, and conservation works in accordance with the VMPs that are proposed under this DA.  

The legal subdivision of land is not proposed under the scope for this DA, which is limited to bulk earthworks, 
vegetation clearance and vegetation management.  

The retention of the Parks K and L Conservation Areas will be managed under VMP 2 (REF. 17072 RP29) and 
the retention of the Howes Creek and Northern Conservation Areas will be managed under a separate VMP 
(VMP 2) (REF. 17072 RP36). Both of these VMPs have been prepared following  the management requirements 
of a 20-year Biodiversity Stewardship Site, though the VMPs will be in place under a VPA. A third VMP for the 
retained Stage 6B EBSF Conservation Area will be prepared as a Condition of Consent and include management 
consistent with VMP 1 and VMP 2.  

The proposed development works will facilitate future development within the subject site; however, all future 
development will be subject to subsequent DAs. Although this DA technically applies to the proposed works 
as described above, this SIS has appropriately also considered impacts associated with the future residential 
development the proposed development works  will facilitate.  

The bulk earthworks and associated clearing of native vegetation proposed will be undertaken as a phased 
process. A detailed description of the proposed development works  is provided within the SEE prepared for 
the DA.  

i. Buildings or other structures  

The construction of buildings or other structures is not included in the proposed development works  but will 
occur because of the proposed development works  for subsequent DAs. The future construction of buildings 
or other structures will occur in accordance with the Master Plan submitted by the client; however, the details 
of future construction are unknown, but will be provided within any relevant future DA s for the subject site. 

2. Contextual Information  
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ii.  Associated infrastructure such as for sewage, electricity, gas or water  

The construction of infrastructure is not included in the proposed development works  but will take place 
because of the proposed development works  for subsequent DAs. The future construction of infrastructure is 
expected to occur generally in accordance with the Master Plan (see Figure 2 ). The details of any future 
infrastructure will be provided within any relevant future DAs for the subject site.  

iii.  Access routes 

The construction of access routes is not included in the proposed development works  but will take place 
because of the proposed development works  for subsequent DAs. Access routes are expected to be located 
generally in accordance with the Master Plan. The details of any future access routes will be provided within 
any relevant future DAs for the subject site. 

iv.  Infrastructure for drainage, wastewater / effluent management or erosion control  

Construction associated with infrastructure for drainage, wastewater/ effluent management or erosion control 
is not included in the proposed development works . All infrastructure will be installed (where required) in 
accordance with any relevant requirements and be subject to a subsequent DA(s).  

v. Structure or activity that may change surface or subterranean water movements  

The proposed development works  are the physical works associated with the bulk earthworks and associated 
clearing of vegetation, which have the potential to change surface water movements. Changes to surface water 
movements may result in increased waterflows and associated sedimentation into areas of vegetation 
proposed to be retained under the Master Plan. Mitigation measures including sedimentation/erosion controls 
are proposed within this SIS to minimise the potential impacts of increased surface water movements having 
deleterious impacts on vegetation proposed to be retained. The implementation of the mitigation measures 
provided in Section 7.1.1  are considered adequate to appropriately mitigate the increase in surface water 
movement within the study area. 

vi.  Wastewater disposal  

Wastewater disposal is not included in the proposed development works . All wastewater disposal works will 
be subject to a subsequent DA(s) and will be in accordance with any relevant requirements.  

vii.  Bush fire hazard reduction and protection measures  

No bush fire hazard reduction and protection measures have been developed for the proposed development 
works. A Bushfire Assessment (Peterson Bushfire Expert Consulting Services 2019) was undertaken to support 
the proposed development works  which identifies that the DA complies with Planning for Bushfire Protection 
2018. An APZ is proposed for future development stages that occurs entirely within the proposed development 
works area. Accordingly, future DAs for the staged development will not require APZs to be located within the 
proposed conservation works areas. 

viii.  Landscaping  

Landscaping is not included in the proposed development works . All landscaping associated with future 
development will be subject to a subsequent DA(s). 
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2.1.2. Description of the Subject Site  
For the purposes of this SIS, the subject site constitutes all land that will be directly impacted by the proposed 
development works and the proposed conservation works, which together make up an area of ~210 ha. The 
proposed development works would occur across ~152 ha and the proposed conservation works comprise an 
area of ~ 60 ha (Figure 6). As part of this DA, a VMP has been prepared for the Howes Creek and Northern 
Conservation Areas (REF. 17072 RP36) that combined total ~5 6.60 ha, and a separate VMP has been prepared 
for the Parks K and L Conservation Area (REF. 17072 RP29) that combined cover ~2.78 ha. A third VMP is to be 
prepared as a Condition of Consent for the new Stage 6B EBSF Conservation Area that covers ~0.21 ha. As 
such, despite complete clearance of native vegetation within the proposed development works area for this 
SIS, retention and management of viable, representative areas of native vegetation in perpetuity has been 
undertaken and incorporated  into the overall strategy for this DA.   

The subject site contains land subject to the Campbelltown DCP 2015 Volume 1 Section 11 (Vegetation and 
Wildlife Management) and Volume 2 Part 8 Section 1.11 (Environmental Management). The subject site also 
�F�R�Q�W�D�L�Q�V�� �O�D�Q�G�� �P�D�S�S�H�G�� �D�V�� �¶�7�H�U�U�H�V�W�U�L�D�O�� �%�L�R�G�L�Y�H�U�V�L�W�\�·�� �X�Q�G�H�U�� �&�O�D�X�V�H������������ �¶�7�H�U�U�H�V�W�U�L�D�O�� �%�L�R�G�L�Y�H�U�V�L�W�\�·�� �R�I�� �W�K�H��

Campbelltown LEP 2015 map (BIO_003) (see Figure 5). 

The general description of the subject site within the local area is provided within Section 1.2 .  

Vegetation within the subject site includes intact and modified patches of native woodland and forest as well 
as previously cleared land that is comprised primarily of exotic vegetation.  The subject site has a history of 
agricultural development, which resulted in the degradation and clearing of native vegetation across a high 
proportion of the subject site.  Intact and modified patches of native woodland and forest vegetation present 
typically occur as small, isolated patches that are surrounded by previously cleared areas, with the exception 
of the larger tract of vegetation within the Howes Creek Conservation Area.  Native vegetation within the 
subject site consists primarily of woody vegetation on shale soils dominated by Eucalyptus tereticornis (Forest 
Red Gum), with Eucalyptus moluccana (Grey Box) and Eucalyptus crebra (Narrow-leaved Ironbark) also present.  
In areas comprising sandy substrates, Angophora subvelutina (Broad-leaved Apple) dominates. 

2.1.3. Description of the Study Area  
The study area is defined in Section 1.2.2  and is shown in Figure 1 .  

The � śtudy area�µ���L�V���D���I�R�U�P�D�O���W�H�U�P���X�V�H�G���L�Q���D�Q���6�,�6���W�R���U�H�I�H�U���W�R���W�K�H���D�U�H�D���R�I���O�D�Q�G���W�K�D�W���L�V���E�R�W�K���V�X�E�M�H�F�W���W�R���G�L�U�H�F�W���L�P�S�D�F�W�V��

of a proposed development, and any indirect impacts.  Indirect impacts can include changes to surface and 
groundwater flow, impacts to wildlife corridors and overall habitat connectivity, weed invasion, changes to 
lighting, noise levels and air quality in adjacent areas.  For the purposes of this SIS the study area encompasses 
a wide area around the proposed works area as shown on Figure 1 . This has been set to provide a conservative 
assessment of areas that could be subject to indirect impacts from the project. 

Zoning of the subject site and study area under the Campbelltown LEP 2015 is identified in Figure 4 and 
described below. 

�x R3 �² Medium Density Residential 
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An area located along Cummins Road in the southwest of the subject site is zoned as R3 �² Medium Density 
Residential. The overall objectives of this zoning are: 

�	  To provide for the housing needs of the community within a medium density residential environment;  

�	  To provide a variety of housing types within a medium density residential environment ; 

�	  To enable other land uses that provide facilities or services to meet the day to day needs of residents; 

�	  To provide for a wide range of housing choices in close proximity to commercial centres, transport 
hubs and routes; 

�	  To enable development for purposes other than residential only if that development is compatible 
with the character and scale of the living area; and 

�	  To minimise overshadowing and ensure a desired level of solar access to all properties. 

�x R2 �² Low Density Residential 

The majority of the subject site is zoned as R2 �² Low Density Residential. The overall objectives of this zoning 
are: 

�	  To provide for the housing needs of the community within a low density residential environment;  

�	  To enable other land uses that provide facilities or services to meet the day to day needs of residents; 

�	  To enable development for purposes other than residential only if that development is compatible 
with the character of the living area and is of a domestic scale; 

�	  To minimise overshadowing and ensure a desired level of solar access to all properties; and 

�	  To facilitate diverse and sustainable means of access and movement. 

�x R5 �² Large Lot Residential 

An area in the east of the subject site located adjacent to the Hume Motorway is zoned as R5 �² Large Lot 
Residential. The overall objectives of this zoning are: 

�	  To provide residential housing in a rural setting while preserving, and minimising impacts on, 
environmentally sensitive locations and scenic quality; 

�	  To ensure that large residential lots do not hinder the proper and orderly development of urban areas 
in the future;  

�	  To ensure that development in the area does not unreasonably increase the demand for public services 
or public facilities; 

�	  To minimise conflict between land uses within this zone and land uses within adjoining zones; 
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�	  To enable development for certain purposes other than residential only if that development is 
compatible with the character and scale of the living area; and 

�	  To minimise overshadowing and ensure a desired level of solar access to all properties. 

�x RE1 �² Public Recreation 

Numerous sections of the subject site are zoned as RE1 �² Public Recreation, particularly within and surrounding 
the Howes Creek Corridor Conservation Area and in small pockets to the east of Cummins Road. The overall 
objectives of this zone are: 

�	  To enable land to be used for public open space or recreational purposes; 

�	  To provide a range of recreational settings and activities and compatible land uses; 

�	  To protect and enhance the natural environment for recreational purposes; 

�	  To provide for land uses compatible with the ecological, scientific, cultural or aesthetic values of land 
in the zone; 

�	  To facilitate the multiple use of certain open space areas; 

�	  To facilitate development that is ancillary or incidental to the special land uses provided for in this 
zone; 

�	  To provide for the sufficient and equitable distribution of public open space to meet the needs of the 
local community; 

�	  To preserve and rehabilitate bushland, wildlife corridors and natural habitat, including waterways and 
riparian lands, and facilitate public enjoyment of these areas; 

�	  To provide for the retention and creation of view corridors;  

�	  To protect and enhance areas of scenic value and the visual amenity of prominent ridgelines; and 

�	  To preserve land that is required for public open space or recreational purposes. 

�x SP2 �² Infrastructure: Gas Well and Future Road Corridor 

One small area located in the northeast of the subject site is zoned as SP2 �² Infrastructure: Gas Well, while an 
additional area extending along the northern  border of the Howes Creek Conservation Area is zoned as SP2 �² 
Infrastructure: Future Road Corridor. The overall objectives of this zone are: 

�	  To provide for infrastructure and related uses; 

�	  To prevent development that is not compatible with or that may detract from the provision of 
infrastructure; 

�	  To encourage activities involving research and development; 
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�	  To optimise value-adding development opportunities, particularly those associated with research; 

�	  To provide for the retention and creation of view corridors;  

�	  To preserve bushland, wildlife corridors and natural habitat; and 

�	  To maintain the visual amenity of prominent ridgelines.  

�x RU2 �² Rural Landscape 

Two areas in the north of the subject site are zoned RU2 �² Rural Landscape, one is south of Glenlee Road. to 
the other is the land west of the rail corridor. The objectives of this zone are: 

�	  To encourage sustainable primary industry production by maintaining and enhancing the natural 
resource base; 

�	  To maintain the rural landscape character of the land; 

�	  To provide for a range of compatible land uses, including extensive agriculture; 

�	  To preserve and enhance bushland, wildlife corridors, natural habitat and water resources, including 
waterways, ground water and riparian land; 

�	  To protect and enhance areas of scenic value, and the visual amenity of prominent ridgelines, by 
minimising development and providing visual contrast to nearby urban development ; and 

�	  To promote healthy lifestyles by ensuring land is available for the local production and consumption 
of fresh food. 

�x IN1 �² General Industrial 

One area in the northern portion of the subject site to the west of the rail corridor is zoned IN 1 �² General 
Industrial. The objectives of this zone are: 

�	  To provide a wide range of industrial and warehouse land uses; 

�	  To encourage employment opportunities ; 

�	  To minimise any adverse effect of industry on other land uses; 

�	  To support and protect industrial land for industrial uses ; 

�	  To provide for a range of facilities and services to meet the day-to-day needs of workers in the area; 

�	  To enable non-industrial land uses that are compatible with and do not detract from industrial and 
warehouse uses or impact on the viability of existing centres; 

�	  To ensure that any commercial, retail or other non-industrial development is not likely to adversely 
affect employment generating activities or opportunities ; 
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�	  To facilitate diverse and sustainable means of access and movement; and 

�	  To maximise public transport patronage and encourage walking and cycling. 

�x B2 �² Local Centre 

One area adjacent to Cummins Road in the south west of the subject site is zoned B2 �² Local Centre. The 
objectives of this zone are: 

�	  To provide a range of retail, business, entertainment and community uses that serve the needs of 
people who live in, work in and visit the local area. 

�	  To encourage employment opportunities in accessible locations. 

�	  To maximise public transport patronage and encourage walking and cycling. 

�	  To achieve an accessible, attractive and safe public domain. 

�	  To provide for appropriate residential development in the form of shop top housing to support the 
vitality of the local area. 

�	  To provide healthy, attractive, vibrant and safe local centres. 

2.1.3.1. Topography, Geology and Soils  

The topography is generally of gently undulating terrain with the flattest areas located alongside the Nepean 
River and Howes Creek (see Figure 7).  Outside of the Nepean River, the low lying areas of the study area 
contain riparian areas that are only periodically inundated after periods of heavy rain.   

The geology is dominated by clay-based soils originating form Wianamatta Shale.  Areas of alluvial and sandy 
soils are also present in small pockets, primarily around the southern side of the Howes Creek riparian area in 
the centre of the study area.  

The Soil Landscapes of the Wollongong-Port Hacking 1:100 000 Sheet (Hazelton and Tille 1990) shows the 
study area has soils of the Blacktown landscape group. 

A groundwater assessment undertaken by Geotechnique (2019) for the Cumberland Ecology Stage 2B SIS 
determined that the eastern portion of the study area is �¶underlain by Bringelly Shale, with low infiltration rates 
comprising shale, carbonaceous claystone, laminite, fine to medium grained lithic sandstone and rare coal. A 
portion of the site could belong to the Theresea Group, which is Tertiary and Quaternary flood plain and terraces 
of the Nepean River south of Cobbitty Creek with gently undulating slopes (<5%), almost completely cleared, low 
open woodland, with grass. Soils in this landscape are highly variable and include poorly structured silty loams 
�D�Q�G���V�D�Q�G�\���O�R�D�P�V�·. 

2.1.3.2. Vegetation  

Much of the vegetation within the study area has been extensively cleared because of historical agricultural 
practices. Nevertheless, twelve separate native vegetation communities and one exotic vegetation community 
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were either recorded within the study area by Cumberland Ecology or have been mapped by OEH as part of 
the Remnant Vegetation of the Western Cumberland Subregion mapping project (OEH 2013b).  

Ten of the native vegetation communities that were either recorded or previously mapped in the study area 
conform to a TEC listed under the TSC Act. Some of the vegetation also conforms to TECs listed under the EPBC 
Act. TECs listed under the TSC Act and/or the EPBC Act that have been mapped or recorded within the study 
area include: 

�x Shale Plains Woodland, Shale Plains Woodland (derived native grassland), Shale Hills Woodland and Shale 
Hills Woodland (derived native grassland) conform to Cumberland Plain Woodland in the Sydney Basin 
Bioregion (CEEC TSC Act and EPBC Act); 

�x EBSF in the Sydney Basin Bioregion (CEEC TSC Act and EPBC Act); 

�x Moist Shale Woodland in the Sydney Basin Bioregion (CEEC TSC Act and EPBC Act);  

�x Riparian Forest, Alluvial Woodland and River-Flat Eucalypt Forest conform to River-Flat Eucalypt Forest on 
Coastal Floodplains of the New South Wales North Coast, Sydney Basin and South East Corner Bioregions 
(Endangered Ecological Community (EEC) TSC Act and EPBC Act); 

�x Swamp Oak Floodplain Forest of the New South Wales North Coast, Sydney Basin and South East Corner 
Bioregions (EEC TSC Act and EPBC Act); and 

�x Freshwater Wetlands on Coastal Floodplains of the New South Wales North Coast, Sydney Basin and South 
East Corner Bioregions (EEC TSC Act). 

Three (3) additional native vegetation communities ( Shale Hills Woodland (shrubby regrowth), River Oak 
Riparian Woodland) and EBSF (non-TEC) were also recorded. Shale Hills Woodland (shrubby regrowth) was 
historically likely to be Cumberland Plain Woodland; but does not conform to this TEC due to its current 
degraded nature as a result of agricultural land practices. River Oak Riparian Woodland is not listed as a TEC. 
EBSF (non-TEC) includes 0.10 ha of scattered isolated patches of degraded vegetation that are not considered 
to conform to the TEC EBSF due to a lack of species diversity and structural components, though have been 
included based on EHG comments and will be offset along with the intact patches of EBSF. 

The non-native vegetation community present is exotic vegetation that occurs in one grassland condition state 
and several woody condition states. The grassland condition state is present throughout the study area within 
open, predominately tree-less areas, and around existing structures that have all been extensively cleared for 
agricultural or residential purposes. The exotic woody condition states are present predominantly as scattered 
occurrences throughout the exotic grasslands and in dense patches along the riparian areas.  

Several artificial farm dams are present and scattered throughout the study area. The Nepean River is present 
along the southern and western borders of the study area, and a creek line known as Howes Creek is also 
present in the centre of the study area. 

Further details of the vegetation within the study area are provided in Chapter 4,  whilst descriptions of the 
vegetation communities occurring within the local area are provided in Section 2.3 . 
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2.1.4. Description of the Local Area  
The local area is defined here as all areas within a 5 km radius of the study area. Within terrestrial areas, the 
local area is comprised of a matrix of land uses typical of both urban and rural areas. This includes residential, 
commercial, agricultural recreation and conservation land uses (see Figure 8). 

Conservation areas in the local area include William Howe Reserve located approximately 1.5 km to the 
northwest and Mt. Annan Botanical Gardens located approximately 500 m to the north.  Within the greater 
locality (10 km radius from subject site), Dharawal National Park is located approximately 7 km to the southeast. 
The vegetation within the study area has little connectivity to the Mt. Annan Botanical Gardens, as the areas 
are separated by a train line.  

2.2. Identification of the Development/Activity and Land to which SIS 
Applies  
CER 2.2 Identification of the development/activity and land to which SIS applies 

The subject site is owned by Dahua Group Australia who have submitted a DA (3574/2019/DA-CW) to 
undertake bulk earthworks, the associated clearing of native vegetation, and the retention and rehabilitation 
of the proposed conservation works areas (see Figure 6). The subject site is entirely within the Campbelltown 
LGA and includes all or part of numerous lots, as identified in the Addendum SEE prepared by Urbis for this 
DA. 

2.3. Provision of Relevant Plans and Maps  
CER 2.3 Plans and maps 

The following maps are provided at the end of this report:  

�x Figure 1 . Aerial photograph of the Menangle Park Urban Release Area, subject land, study area and subject 
site 

�x Figure 2 . Menangle Park Master Plan 

�x Figure 3.  JBS&G contaminated land assessment 

�x Figure 4. Zoning of the study area 

�x Figure 5. Campbelltown LEP 2015 Biodiversity Mapping 

�x Figure 6. The proposed development works 

�x Figure 7. Topography of the study area 

�x Figure 8. Land uses zoning in the local area (5 km radius of the subject site) 

�x Figure 9. Vegetation communities in the local area 

�x Figure 10. Threatened flora species recorded within the local area 
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�x Figure 11. Threatened fauna species recorded within the local area 

�x Figure 1 2. Flora survey locations 

�x Figure 1 2a. Flora survey locations �² north  

�x Figure 1 2b. Flora survey locations - south 

�x Figure 1 3. Pimelea spicata reference sites 

�x Figure 14. Fauna survey locations 

�x Figure 1 4a. Fauna survey locations �² north  

�x Figure 1 4b. Fauna survey locations - south 

�x Figure 1 5. Vegetation communities in the study area 

�x Figure 1 6. Potential GDEs of the subject site 

�x Figure 1 7. Location of habitat features and threatened fauna recorded within the study area  

�x Figure 1 8: Identification of BBAM Assessment Area 

�x Figure 1 9. BBAM Impact Assessment 

�x Figure 20. BBAM Offset Assessment 
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This chapter covers the following CERs: 

CER 3 INITIAL ASSESSMENT 

A general description of the threatened species or populations known or likely to be present in the area that is 
the subject of the action and in any area that is likely to be affected by the action (Section 110 (2)(a)); and 

A general description of the ecological community present in the area that is the subject of the action and in any 
area that is likely to be affected by the action (Section 110 (3)(a)). 

3.1. Assessment of Available Information  
CER 3.1 Assessment of available information 

Mapping prepared by OEH (2013b) was reviewed to assist in determining ecological communities to be 
included within the list of subject communities. This included identifying all threatened ecological communities 
(TECs) mapped by OEH in the locality (see Figure 9). Vegetation mapping  of the M enangle Park URA by 
Cumberland Ecology (Cumberland Ecology 2016a), and mapping provided within the Flora, Fauna and Aquatic 
Assessment (Eco Logical Australia 2009b) and by the Ecological Assessment (Travers Bushfire & Ecology 2013a), 
were also consulted. 

Refined vegetation mapping of OEH's broadscale mapping of the study area is presented within Figure 1 5 of 
this document. There is necessarily a difference between Figure 9 and Figure 1 5, as Figure 1 5 is based on 
detailed studies by Cumberland Ecology and OEH's mapping is broadscale only.  

Database analyses and review of the current literature for records of threatened species occurring within the 
local area (5 km radius of the subject site) were examined to determine the likelihood of threatened species to 
occur in the study area. Database analysis was undertaken using the EHG BioNet Atlas database (EHG 2023), 
the BioBanking Credit Calculator and the EPBC Protected Matters Search Tool (DAWE 2021). The BioNet Atlas 
database search was used to generate records of threatened flora and fauna species and populations listed 
under the TSC Act and EPBC Act within the local area. Migratory avifauna protected under the EPBC Act were 
also included in the BioNet Atlas database search. The BioBanking Credit Calculator was used to generate a list 
of species that are predicted to occur based on Plant Community Types (PCTs). The Protected Matters Search 
Tool generated a list of potentially occurring MNES listed under the EPBC Act within the wider locality of the 
study area. 

Local area records of threatened flora and fauna from the BioNet Atlas database are shown in Figure 10 and 
Figure 11, respectively. It is noted that the scale that Cumberland Ecology can present the locations of 
�W�K�U�H�D�W�H�Q�H�G���I�D�X�Q�D���V�S�H�F�L�H�V���S�U�R�Y�L�G�H�G���E�\���W�K�H���%�L�R�1�H�W���$�W�O�D�V���G�D�W�D�E�D�V�H���L�V���G�H�W�H�U�P�L�Q�H�G���E�\���W�K�H���¶�6�H�Q�V�L�W�L�Y�H���6�S�H�F�L�H�V���'�D�W�D��

�3�R�O�L�F�\�·�� �L�V�V�X�H�G�� �E�\��EHG and the scale of the relevant figures has been adjusted accordingly (1:250,000) to be 
�F�R�P�S�O�L�D�Q�W���Z�L�W�K���W�K�H���¶�6�H�Q�V�L�W�L�Y�H���6�S�H�F�L�H�V���'�D�W�D���3�R�O�L�F�\�·���U�H�T�X�L�U�H�P�H�Q�W�V�����0�L�J�U�D�W�R�U�\���D�Q�G���R�U���P�Drine species listed under 
the EPBC Act were also considered. The abundance, distribution and age of records generated within the search 
area also provided supplementary information for the assessment of likelihood of occurrence of those 
threatened species within the study area. Consideration was also given to those threatened species listed in 
the CERs. 

3. Initial Assessment 
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Appendix B lists all communities, species and populations considered within this assessment and indicates 
those which are subject entities. The determination of whether a community, species or population is 
considered a subject entity is based on records, habitat types present in the study area and species 
distributions.  

To identify the potential cumulative impacts of the proposal, a  summary of all impacts already carried out (i.e., 
�D�S�S�U�R�Y�H�G�� �'�$�V���� �D�Q�G�� �L�P�S�D�F�W�V�� �S�U�R�S�R�V�H�G�� �Z�L�W�K�L�Q�� �W�K�H�� �S�U�R�S�R�Q�H�Q�W�·�V�� �O�D�Q�G�� �K�R�O�G�L�Q�J�V�� ���L���H������ �V�X�E�P�L�W�W�H�G�� �'�$�V�� �\�H�W�� �W�R�� �E�H��

approved) were collated and assessed. Details of cumulative impacts are provided in Section 6.4 . This 
addresses Council comments and provides further assessment of cumulative impacts associated with the 
proposed development works .  Note that ecological impacts of future DAs are estimates only and assume that 
areas zoned for development will be cleared of native vegetation.  Such estimates therefore represent the 
maximum footprint that could be cleared.  

3.2. Identifying Subject Threatened Species, Populations and Ecological 
Communities  
CER 3.2 Identifying subject threatened species, population and ecological communities 

3.2.1. Threatened Ecological Communities  
The following TECs listed under the TSC Act have been recorded within the local area: 

�x Shale Sandstone Transition Forest in the Sydney Basin Bioregion (CEEC TSC Act); 

�x Cumberland Plain Woodland in the Sydney Basin Bioregion (CEEC TSC Act); 

�x River-Flat Eucalypt Forest on Coastal Floodplains of the New South Wales North Coast, Sydney Basin and 
South East Corner Bioregions (EEC TSC Act); 

�x Elderslie Banksia Scrub Forest in the Sydney Basin Bioregion (CEEC TSC Act); 

�x Moist Shale Woodland in the Sydney Basin Bioregion (EEC TSC Act); 

�x Swamp Oak Floodplain Forest of the New South Wales North Coast, Sydney Basin and South East Corner 
Bioregions (EEC TSC Act); and 

�x Freshwater Wetlands on Coastal Floodplains of the New South Wales North Coast, Sydney Basin and South 
East Corner Bioregions (EEC TSC Act). 

Of these communities, only the following are known to occur within the study area and are each considered as 
a subject community: 

�x Cumberland Plain Woodland in the Sydney Basin Bioregion (CEEC TSC Act); 

�x River-Flat Eucalypt Forest on Coastal Floodplains of the New South Wales North Coast, Sydney Basin and 
South East Corner Bioregions (EEC TSC Act); 

�x Elderslie Banksia Scrub Forest in the Sydney Basin Bioregion (CEEC TSC Act); 



 

Menangle Park Site Wide Bulk Earthworks Final | Dahua Group Australia 
Cumberland Ecology ©  Page 61 

�x Swamp Oak Floodplain Forest of the New South Wales North Coast, Sydney Basin and South East Corner 
Bioregions (EEC TSC Act); 

�x Freshwater Wetlands on Coastal Floodplains of the New South Wales North Coast, Sydney Basin and South 
East Corner Bioregions (EEC TSC Act); and 

�x Moist Shale Woodland in the Sydney Basin Bioregion (EEC TSC Act). 

3.2.2. Threatened Species and Populations  
A suite of threatened flora and fauna species and populations have been recorded within the search area or 
are predicted to occur. The threatened species and populations considered as subject species for this SIS are 
as follows in Table 4: 

Table 4 Threatened Species and Populations  

Scientific Name  Common Name  

Threatened flora species  
 

Allocasuarina glareicola  

Cynanchum elegans  

Eucalyptus benthamii  Camden White Gum 

Genoplesium baueri  �%�D�X�H�U�·�V���0�L�G�J�H���2�U�F�K�L�G 

Grevillea parviflora subsp. parviflora  

Gyrostemon thesioides 
 

Maundia triglochinoides  

Persicaria elatior Tall Knotweed 

Pimelea spicata  Spiked Rice-flower 

Pomaderris brunnea  Brown Pomaderris  

Pterostylis saxicola  Sydney Plains Greenhood 

Pultenaea pedunculata  Matted Bush-pea  

Thesium australe  Austral Toadflax 

  

Threatened fauna species  
 

Botaurus poiciloptilus Australasian Bittern  

Melithreptus gularis gularis (eastern subspecies) Black-chinned Honeyeater  

Falco subniger Black Falcon  

Ephippiorhynchus asiaticus Black-necked Stork  

Climacteris picumnus victoriae (eastern subspecies) Brown Treecreeper  

Phascogale tapoatafa Brush-tailed Phascogale  

Burhinus grallarius Bush Stone-curlew  
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Scientific Name  Common Name  

Meridolum corneovirens Cumberland Plain Land Snail  

Stagonopleura guttata Diamond Firetail  

Artamus cyanopterus cyanopterus Dusky Woodswallow  

Vespadelus troughtoni Eastern Cave Bat 

Falsistrellus tasmaniensis Eastern False Pipistrelle  

Mormopterus norfolkensis  Eastern Coastal Free-tailed Bat  

Petroica phoenicea  Flame Robin  

Stictonetta naevosa Freckled Duck  

Callocephalon fimbriatum Gang-gang Cockatoo  

Calyptorhynchus lathami  Glossy Black-Cockatoo  

Scoteanax rueppellii  Greater Broad-nosed Bat  

Litoria aurea  Green and Golden Bell Frog  

Pteropus poliocephalus  Grey-headed Flying-fox  

Melanodryas cucullata cucullata (south-eastern form) Hooded Robin  

Phascolarctos cinereus Koala  

Chalinolobus dwyeri  Large-eared Pied Bat  

Miniopterus schreibersii oceanensis Large Bent-winged Bat  

Miniopterus australis  Little Bent-winged Bat  

Hieraaetus morphnoides  Little Eagle  

Glossopsitta pusilla Little Lorikeet  

Tyto novaehollandiae  Masked Owl  

Ninox strenua Powerful Owl  

Petroica boodang  Scarlet Robin  

Myotis macropus Southern Myotis  

Chthonicola sagittata Speckled Warbler  

Circus assimilis  Spotted Harrier  

Lophoictinia isura  Square-tailed Kite  

Petaurus norfolcensis  Squirrel Glider  

Lathamus discolor Swift Parrot  

Neophema pulchella  Turquoise Parrot  

Daphoenositta chrysoptera  Varied Sittella  

Haliaeetus leucogaster White-bellied Sea-Eagle  

Saccolaimus flaviventris.  Yellow-bellied Sheathtail-bat  
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Scientific Name  Common Name  

Endangered Populations  
 

Marsdenia viridiflora R. Br subsp. viridiflora  in the Bankstown, Blacktown, Camden, Campbelltown, Fairfield, 
Holroyd, Liverpool and Penrith Local Government Areas 
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This chapter covers the following CERs: 

CER 4 SURVEY 

4.1. Requirement to Survey Vegetation and Ecological Communities  
CER 4.1 Requirement to survey vegetation and ecological communities 

CER 4.1.1 General survey requirements 

CER 4.1.2 Additional survey requirements for specific ecological communities or vegetation types 

Cumberland Ecology undertook vegetation and ecological community surveys in the study area and subject 
site initially in  September and October 2016, October 2017, April 2019, March and April 2020, and September 
2020 Cumberland Ecology prepared a constraints assessment in 2016 (Cumberland Ecology 2016b) and 
submitted several ecological assessments to facilitate development applications (Cumberland Ecology 2017a, 
b, 2018c, b, 2020b) within the Menangle Park URA; including the original SIS supporting this DA prepared in 
2019.  

In spring 2021 Cumberland Ecology resurveyed the Menangle Park URA and where necessary has revised 
vegetation mapping within the subject site. The 2021 surveys were completed in optimal conditions following 
average or above average rainfall. 

Threatened flora surveys were undertaken within the study area and subject site in September and October 
2016, October 2017, July 2018, March and September 2020, March and April 2021, and September to 
November 2021.  

Fauna surveys were undertaken within the  study area in October and December 2017, March 2018, September 
2020 and March 2021, as well as an updated habitat assessment in May 2020 in some areas. To provide 
additional data requested by Council for this SIS, further fauna surveys were undertaken in the study area in 
September and October 2021. 

Stadia Metric Surveys were undertaken by Craig and Rhodes surveyors of all trees in the proposed development 
works area in July 2021. Survey information included the location and trunk diameter of these trees.  
Cumberland Ecology then identified the species of these trees and recorded the presence of hollows and other 
habitat features in July and September 2021. 

Additional studies conducted within the study area and local area provided a useful database of information 
which has supplemented the surveys undertaken for this DA. The methods utilised by Cumberland Ecology are 
described in detail in Section 4.3  and survey effort is described within Section 4.4 . 

4.2. Requirement to Survey for Species  
CER 4.2.1 General survey requirements for species 

CER 4.2.2 Additional survey requirements for specific species 

4. Survey 
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Cumberland Ecology undertook flora and fauna surveys, including targeted threatened species surveys, within 
the study area and subject site in September and October 2016, October and December 2017, March and July 
2018, March and September 2020, March and April 2021, July 2021 and September �² November 2021. An 
updated habitat assessment was undertaken in May 2020 and as part of the Stadia Metric Surveys in July and 
September 2021. Additionally, previous studies conducted within the study area and surrounds provided a 
useful database of information which has supplemented the surveys undertaken within the study area and 
subject site. 

The design of the flora and fauna surveys was determined in consideration of the Threatened Biodiversity 
Survey and Assessment Guidelines for Development and Activities (Working Draft) (DEC (NSW) 2004) and/or 
the NSW Guide to Surveying Threatened Plants (OEH 2016a). The methods utilised by Cumberland Ecology are 
described in detail in Section 4.3  and survey effort is described within Section 4.4 . 

Additional surveys for the cryptic species Pimelea spicata were recommended in the CERs. Targeted threatened 
flora surveys for this species were undertaken within the study area and subject site in 2016, 2017 and 2020. 
Although an appropriate level of survey was undertaken for the species during the 2016 and 2017 surveys, 
Council requested that additional surveys be undertaken for the Stage 2B SIS that utilised a reference site 
where the species was in flower to improve the species detectability. The surveys undertaken in September 
�����������Z�H�U�H���L�Q���U�H�V�S�R�Q�V�H���W�R���&�R�X�Q�F�L�O�·�V���U�H�T�X�H�V�W���D�Q�G���L�Q�F�O�X�G�H�G���D���V�X�U�Y�H�\���R�I���D���U�H�I�H�U�H�Q�F�H���V�L�W�H�����X�Q�G�H�U�W�D�N�H�Q���R�Q���W�K�H���V�D�P�H��

day of targeted surveys within the study area) which is a nearby population (located along the M7 near Quakers 
Hill, NSW) that was flowering at the time of survey to ensure the targeted surveys of the study area were within 
�W�K�H���V�S�H�F�L�H�V�·���I�O�R�Z�H�U�L�Q�J���S�H�U�L�R�G�����D�Q�G���W�K�X�V���L�Q�F�U�H�D�V�L�Q�J���W�K�H���O�L�N�H�O�L�K�R�R�G���R�I���D�Q�\���L�Q�G�L�Y�L�G�X�D�O�V���Z�L�W�K�L�Q���W�K�H���V�W�X�G�\���D�U�H�D���E�H�L�Q�J��

detected Subsequently, EHG comments on a previous draft of the Stage 2B SIS indicated that they considered 
the survey effort conducted to date on this species to be inadequate and that the reference site previously 
surveyed was inappropriate.  To address EHG comments relating to Pimelea spicata, additional targeted surveys 
were undertaken in March 2021, including surveys of additional geographically closer reference sites and a 
grid-based targeted survey approach (see Section 4.3.2.4 )., This approach was deemed sufficient by EHG to 
adequately survey for the species.  

The reference sites utilised are �F�R�Q�V�L�G�H�U�H�G���W�R���E�H���D�S�S�U�R�S�U�L�D�W�H���D�Q�G���F�R�Q�V�L�V�W�H�Q�W���Z�L�W�K���W�K�H���V�S�H�F�L�H�V�·���(�Q�Y�L�U�R�Q�P�H�Q�W�D�O��

Impact Assessment Guidelines (NPWS 2000) as they are nearby and has very similar climatic conditions of the 
study area being located on the Cumberland Plain and within the same IBRA subregion. It is acknowledged 
that there are closer populations of the species to the study area that may have been surveyed; however, 
Cumberland Ecology did not have knowledge of their exact locations or if access was available at the time of 
the surveys. These surveys were conducted throughout the entirety of the subject site. 

Targeted surveys for this species were also previously undertaken within the study area by GHD (2009), Travers 
Bushfire and Ecology (2013b) and Eco Logical (2009a). 

4.3. Survey Techniques  
CER 4.3 Documentation 

CER 4.3.1 Description of survey techniques and survey locations 
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4.3.1. Vegetation Mapping  
The following documentation and databases were reviewed to assist vegetation mapping within the study area:  

�x �2�(�+���V�S�H�F�L�H�V���S�U�R�I�L�O�H�V���I�R�U���¶�V�X�E�M�H�F�W�·���Y�H�J�H�W�D�W�L�R�Q���F�R�P�P�X�Q�L�W�L�H�V���S�U�H�Y�L�R�X�V�O�\���U�H�F�R�U�G�H�G���Z�L�W�K�L�Q���W�K�H���O�R�F�D�O���D�U�H�D��(OEH 
2018i); 

�x Cumberland Plain Vegetation Mapping (DECCW 2007); 

�x Remnant Vegetation Mapping of the Cumberland Plain (OEH 2013a); 

�x Preliminary and final determinations for TECs; 

�x Vegetation Information System (VIS) Classification Database (OEH 2017m); 

�x Menangle Park Structure Plan Review (Cumberland Ecology 2016a); 

�x Menangle Park Stage 1 Flora and Fauna Assessment (Cumberland Ecology 2017a); 

�x Menangle Park Stage 2A Flora and Fauna Assessment (Cumberland Ecology 2018e) 

�x Menangle Park Flora, Fauna and Aquatic Assessments (Eco Logical Australia 2009a); 

�x Menangle Park Stage 1: Proposed Retirement of Ecosystem Credits for HN529 �² Shale Hills Woodland 
(Derived Native Grassland) (Cumberland Ecology 2020b) 

�x Menangle Park Stage 2B SIS (Cumberland Ecology 2018f); 

�x Menangle Park Stage 2B SIS Addendum (Ecology 2021); 

�x Menangle Park Vegetation Assessment Report (Cumberland Ecology 2021b); 

�x Menangle Park Proposed Intersection at Cummins Road and Menangle Road Species Impact Statement 
(Cumberland Ecology 2018b); 

�x Menangle Park Proposed Vegetation Clearing within Menangle Park Urban Release Area Species Impact 
Statement (Cumberland Ecology 2018c); 

�x Report on Menangle Park �² Offsetting Strategy (GHD 2010); and 

�x Ecological Assessment- Proposed Subdivision and infrastructure Delivery �² Precinct 200 and Adjacent Bulk 
Earthworks (Travers Bushfire & Ecology 2013a). 

Broad-scale vegetation mapping conducted by OEH (2013a) includes the study area. This mapping project 
identified all native vegetation within the study area. Unmapped areas within the study area are based on the 
unmapped areas within this OEH mapping, including areas of buildings, infrastructure, roads and cleared land. 
The vegetation mapping by OEH (2013a) was considered to closely align to the vegetation within the study 
area. However, the existing mapping was conducted at a subregional level and not at a local scale. For this 
reason, Cumberland Ecology conducted vegetation surveys within the study area in 2016, 2017, 2019, and 2020 
to provide detailed, site -specific vegetation mapping that could be used for impact assessment purposes. 
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Following this, a comprehensive re-mapping of all areas within the subject site was conducted by Cumberland 
Ecology in September �² November 2021 to update all existing vegetation mapping to reflect current on site 
conditions for this revised SIS with up-to-date data. 

Vegetation mapping undertaken within the subject site and study area  by Cumberland Ecology has included 
ground -truthing to examine and verify the condition and extent of the different vegetation communities 
occurring within the study area. Furthermore, heavily degraded areas were assessed for their recovery potential, 
based on the community type and evidence of native species in the seed bank. A combination of flora survey 
techniques was utilised to assist with refining the vegetation mapping and are outlin ed in Section 4.3.2 . 

Mapping of scattered native trees utilised a stadia metric detailed survey of trees within the proposed 
development works area undertaken for the Menangle Park Vegetation Assessment Report (VAR) (Cumberland 
Ecology 2021b). The location of all native trees obtained during the preparation of Menangle Park VAR was 
overlain on the revised vegetation mapping to ensure individual scattered trees throughout the development 
works area were incorporated into vegetation community poly gons. 

Where vegetation community boundaries were found to differ from existing vegetation mapping, or where 
communities were degraded, records were made of proposed new boundaries using a hand-held Global 
Positioning System (GPS) and mark-up of aerial photograph s. Areas that could not be surveyed due to access 
restrictions were mapped by extrapolating ground -truthed vegetation mapping in adjacent areas. The resultant 
information was synthesised using GIS. Mapping was completed using ArcGIS©. 

Derived Native Grasslands within the subject site were mapped based on areas appearing to comprise >40% 
native vegetation cover, where the dominant native species was not Cynodon dactylon (Couch) as this has been 
planted within or invaded the pasture lands as a grazing species. The threshold of 40% native cover was utilised 
to conservatively identify grassland areas that have the potential to be considered as derived native grassland, 
a�V���L�G�H�Q�W�L�I�L�H�G���L�Q���W�K�H���¶�(�[�S�H�U�W���5�H�S�R�U�W���² Pimelea spicata�·��(Teresa James 2018) that was commissioned by Council. 

BBAM plots were completed throughout the Derived Native Grasslands, and in nearby adjacent exotic 
dominated grasslands to provide a comparison of the percentage native vegetation cover; thus, confirming 
the boundaries between the two vegetation communities . 

4.3.2. Flora Survey  
Flora surveys were undertaken within the study area by a botanist in September and October 2016, October 
2017, July 2018, April 2019, March and April 2020, September 2020, March 2021 and April, July 2021 and 
September �² November 2021.  Flora surveys undertaken in 2016 were to support the Menangle Park Structure 
Plan Review, while the flora surveys undertaken in 2017 to 2019 were done to support six separate development 
applications along with the previous version of this SIS. Flora surveys undertaken in March and April 2020 were 
to support the Stage 2B SIS as well as ecological assessments to support the Stage 1 and 2A DAs. The flora 
surveys undertaken in September 2020 were specifically for targeting Pimelea spicata surveys for the Stage 2B 
SIS and this SIS.  Cumberland Ecology undertook additional targeted threatened flora searches for Pimelea 
spicata (Spiked-rice Flower) in March 2021. Surveys conducted in July 2021 were to support the Menangle Park 
VAR (Cumberland Ecology 2021b) and surveys between September �² November 2021 were to support this 
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revised SIS. The flora survey methods are described in detail in subsequent sections and included the following 
components: 

�x BioBanking Assessment Methodology (BBAM) (DECC 2009) plot and transects to obtain information on 
species composition and community structure; 

�x Random meander surveys, to detect additional flora species not recorded during plot sampling;  

�x Targeted searches for threatened flora; and 

�x Stadia metric surveys to identify trees occurring within the subject site.  

4.3.2.1. BioBanking Assessment Methodology (BBAM) Plot and Transects  

A total of 37 BBAM plots were conducted within the study area in 2016 and 2017 to inform the previous version 
of this SIS.  However, these plots were completed during extremely dry conditions and they are now over five 
years old.  

To replace the older plots and collect data during wetter seasonal conditions, 65 BBAM plots and transects 
were completed in  the study area between September to November 2021.  Many of the new plots were at the 
same or similar locations to provide comparable data.  Of the 65 BBAM plots surveyed, 32 were within the 
proposed development works area, 21 were within the Howes Creek Conservation Area, three (3) were within 
the areas subject to Parks K and L (Cumberland Ecology 2020d) and nine (9) were within other parts of the 
study area outside of the aforementioned areas.  

Within the subject site, the number of plots required to be completed for each vegetation community is 
provided in Table 5. Thirty-five (35) BBAM plots were required to be completed for the vegetation zones within 
the subject site, however 65 plots were completed. 

Table 5 Summary of BBAM Plot Requirements  

Vegetation Community  Location  Area 
(ha)  

Plots 
Required  

Plots 
Completed  

Proposed Development 
Works Area  

  
   

African Olive Dominated Exotic 
Woody Vegetation  

Proposed Development Works Area 1.32 0 0 

Dam Proposed Development Works Area 1.01 0 0 

Elderslie Banksia Scrub Forest Proposed Development Works Area 0.75 1 1 

Elderslie Banksia Scrub Forest 
(non-TEC)* 

Proposed Development Works Area 0.10 1 0 

Freshwater Wetlands Proposed Development Works Area 0.37 1 1 

Other Exotic Dominated 
Woody Vegetation  

Proposed Development Works Area 0.05 0 0 

River Flat Eucalypt Forest Proposed Development Works Area 1.51 1 1 
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Vegetation Community  Location  Area 
(ha)  

Plots 
Required  

Plots 
Completed  

Shale Hills Woodland Proposed Development Works Area 4.80 3 3 

Shale Hills Woodland Derived 
Native Grassland 

Proposed Development Works Area 3.28 3 3 

Shale Hills Woodland Shrubby 
Regrowth 

Proposed Development Works Area 0.49 1 2 

Shale Plains Woodland Proposed Development Works Area 5.94 3 5 

Shale Plains Woodland Derived 
Native Grassland 

Proposed Development Works Area 8.67 3 6 

Swamp Oak Floodplain Forest Proposed Development Works Area 3.39 2 3 

Exotic Grassland/Cleared Land Proposed Development Works Area 119.80 0 6  
Total  151.58 18 31 

Howes Creek and Northern 
Conservation Area  (existing 
areas***) 

  
   

African Olive Dominated Exotic 
Woody Vegetation  

Howes Creek and Northern 
Conservation Area 

0.01 0 0 

Dam Howes Creek and Northern 
Conservation Area 

0.84 0 0 

Freshwater Wetlands Howes Creek and Northern 
Conservation Area 

6.15 3 4 

Other Exotic Dominated 
Woody Vegetation  

Howes Creek and Northern 
Conservation Area 

0.06 0 0 

Privet Dominated Exotic 
Woody Vegetation 

Howes Creek and Northern 
Conservation Area 

3.46 0 1 

River Flat Eucalypt Forest Howes Creek and Northern 
Conservation Area 

8.10 3 3 

Shale Plains Woodland Howes Creek and Northern 
Conservation Area 

11.51 3 5 

Shale Plains Woodland Derived 
Native Grassland 

Howes Creek and Northern 
Conservation Area 

0.43 1 1 

Swamp Oak Floodplain Forest Howes Creek and Northern 
Conservation Area 

7.65 3 4 

Exotic Grassland/Cleared Land Howes Creek and Northern 
Conservation Area 

18.37 0 3 

 
Total  56.60 13 21 

Parks K and L Conservation 
Area (existing areas** *) 

  
   

Elderslie Banksia Scrub Forest Parks K and L Conservation Area 1.54 1 1 
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Vegetation Community  Location  Area 
(ha)  

Plots 
Required  

Plots 
Completed  

River Flat Eucalypt Forest Parks K and L Conservation Area 0.34 1 1 

Shale Plains Woodland Parks K and L Conservation Area 0.08 1 0 

Swamp Oak Floodplain Forest Parks K and L Conservation Area 0.28 1** 0 

Exotic Grassland/Cleared Land Parks K and L Conservation Area 0.54 0 1 

 Total  2.78 4 3 

Stage 6 EBSF Conservation 
Area 

    

Elderslie Banksia Scrub 
Forest 

Stage 6 EBSF Conservation Area 0.21 1 1 

 
Total  0.21 1 1 

*This vegetation is included within the TEC EBSF for BBAM calculations and therefore the plot undertaken within 
the community is suitable for use in the non-TEC form as it includes better condition scores to what is actually 
present. 
**Plots were recorded within this patch of vegetation, however just outside the boundaries of the Park K and L 
VMP Area due to size restrictions influencing plot locations. See Figure 12. 
***These areas include the total current area of each vegetation community mapped within the proposed 
conservation works areas, not including the areas proposed to be removed due to land contamination in Lot 59 
DP 10718. 

The locations of BBAM plots and transects were recorded using a GPS and the coordinates are provided in 
Table 6.  The location and orientation of BBAM plots and transects are shown in Figure  12.  Plot locations 
were selected to either match up with existing plots conducted in 2016 and 2017 or were located randomly in 
areas representative of the varying conditions of the vegetation within the study area . Following initial 
vegetation mapping in September 2021, a secondary site inspection was conducted in November 2021 to 
confirm the boundaries of the DNG within the subject site.  

The following data was collected at each of the BBAM plot and transect locations:  

�x Native species richness recorded within each stratum of a 20 m x 20 m plot;  

�x Native over-storey projected foliage cover recorded at 10 points along a 50 m transect; 

�x Native mid-storey projected foliage cover recorded at 10 points along a 50 m transect; 

�x Native groundcover projected foliage cover recorded at 10 points along a 50  m transect for three life forms 
(shrubs, grasses and other); 

�x Weed species projective foliage cover expressed as a percentage of over-storey, mid-storey and ground 
cover along a 50 m transect; 

�x Number of trees with hollows where entrance width is over 5  cm and hollow is at least 1 m above ground 
within the 20  m x 50 m plot;  
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�x The percentage of regenerating canopy species within the vegetation zone; and 

�x The total length in metres of fallen logs over 10  cm in diameter within the 20  m x 50 m plot.  

In addition , native plant species richness within a 20 m x 20 m plot and full floristic data was also collected to 
enable classification of each vegetation zone to the best-fit PCT.  

A copy of the survey proformas used in the surveys is attached in Appendix C .   

Table 6 Location of BBAM plots and transects  

Plot 
Name 

Date Size (m) Zone Start 
(Easting)  

Start 
(Northing)  

End 
(Easting)  

End 
(Northing)  

1 22/09/2021 20 x 50 56 292823 6226466 292811 6226501 

2 22/09/2021 20 x 50 56 292637 6226241 292680 6226240 

3 22/09/2021 20 x 50 56 292695 6225938 292652 6225923 

5 22/09/2021 20 x 50 56 292578 6225671 292566 6225718 

6 22/09/2021 20 x 50 56 293447 6225519 293414 6225533 

7 23/09/2021 20 x 50 56 292503 6225481 292474 6235453 

8 24/09/2021 20 x 50 56 293634 6225370 293684 6225379 

10 24/09/2021 20 x 50 56 292994 6225176 293034 6225179 

11 23/09/2021 20 x 50 56 291822 6225173 291809 6225216 

12 24/09/2021 20 x 50 56 292882 6225081 292857 6225726 

13 24/09/2021 20 x 50 56 293201 6224948 293157 6224978 

14 29/09/2021 20 x 50 56 293104 6224789 293065 6224766 

15 23/09/2021 20 x 50 56 293507 6224707 293474 6224745 

16 23/09/2021 20 x 50 56 293441 6224699 293419 6224746 

17 29/09/2021 20 x 50 56 293198 6224535 293213 6224487 

18 23/09/2021 20 x 50 56 293538 6224431 293541 624444 

19 29/09/2021 20 x 50 56 293019 6224325 292996 6224284 

21 29/09/2021 20 x 50 56 293023 6224244 293050 6224283 

22 30/09/2021 20 x 50 56 292649 6224095 292607 6224107 

23 30/09/2021 20 x 50 56 292477 6223865 292479 6223912 

25 30/09/2021 20 x 50 56 292434 6223457 292407 6223430 

26 05/10/2021 20 x 50 56 293067 6222821 293114 6222804 

27 30/09/2021 20 x 50 56 292323 6222669 292364 6222692 

28 30/09/2021 20 x 50 56 292647 6222615 292601 6222619 

29 05/10/2021 20 x 50 56 292953 6222494 292909 6222507 

30 22/09/2021 20 x 50 56 293085 6226382 293049 6226356 
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Plot 
Name 

Date Size (m) Zone Start 
(Easting)  

Start 
(Northing)  

End 
(Easting)  

End 
(Northing)  

31 22/09/2021 20 x 50 56 293115 6226197 293164 6226196 

32 22/09/2021 20 x 50 56 292816 6226079 292846 6226108 

33 22/09/2021 20 x 50 56 293553 6226027 293558 6226077 

34 22/09/2021 20 x 50 56 293177 6225437 293135 6225407 

35 23/09/2021 20 x 50 56 292250 6225492 292201 6225494 

36 23/09/2021 20 x 50 56 291582 6225163 291587 6225207 

37 24/09/2021 20 x 50 56 293007 6225053 293020 6225012 

38 29/09/2021 20 x 50 56 292797 6224945 292770 6224986 

39 23/09/2021 20 x 50 56 293244 6224829 293206 6224856 

40 29/09/2021 20 x 50 56 293000 6224562 293023 6224605 

41 30/09/2021 20 x 50 56 262612 6224198 262577 6224211 

42 30/09/2021 20 x 50 56 292723 6224023 292729 6224070 

43 30/09/2021 20 x 50 56 292644 6224014 292626 6223968 

1a 22/09/2021 20 x 50 56 292619 6226034 292651 6226078 

2a 29/09/2021 20 x 50 56 293602 6225445 293651 6225446 

3a 05/10/2021 20 x 50 56 292843 6222819 292854 6222869 

1b 22/09/2021 20 x 50 56 293958 6225897 294002 6225912 

2b 08/10/2021 20 x 50 56 293549 6225936 293594 6225948 

3b 09/10/2021 20 x 50 56 293818 6225791 293818 6225843 

4b 09/10/2021 20 x 50 56 293891 6225847 293872 6225893 

5b 08/10/2021 20 x 50 56 293131 6226291 293180 6226274 

6b 08/10/2021 20 x 50 56 292819 6226361 292867 6226350 

7b 08/10/2021 20 x 50 56 292888 6226414 292939 6226403 

4a 05/11/2021 20 x 50 56 292804 6226101 - - 

5a 05/11/2021 20 x 50 56 292468 6225464 - - 

6a 05/11/2021 20 x 50 56 292738 6226435 - - 

7a 05/11/2021 20 x 50 56 292795 6226275 - - 

8a 05/11/2021 20 x 50 56 292972 6226259 - - 

9a 05/11/2021 20 x 50 56 293127 6226172 - - 

10a 05/11/2021 20 x 50 56 222496 6293098 222501 293048 

11a 15/11/2021 20 x 50 56 291800 6225606 291853 6225603 

12a 15/11/2021 20 x 50 56 292311 6225588 292340 6225546 

13a 15/11/2021 20 x 50 56 292523 6225919 292574 6225931 

14a 15/11/2021 20 x 50 56 293562 6224638 293514 6224623 
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Plot 
Name 

Date Size (m) Zone Start 
(Easting)  

Start 
(Northing)  

End 
(Easting)  

End 
(Northing)  

15a 15/11/2021 20 x 50 56 293288 6224565 293296 6224515 

16a 15/11/2021 20 x 50 56 292788 6225376 292758 6225419 

17a 15/11/2021 20 x 50 56 292646 6224076 - - 

18a 15/11/2021 20 x 50 56 292569 6223984 - - 

19a 15/11/2021 20 x 50 56 292528 6224073 - - 
 

4.3.2.2. Random Meander Surveys  

�7�R�� �S�U�R�Y�L�G�H�� �H�[�W�U�D�� �I�O�R�U�D�� �G�D�W�D���� �¶�U�D�Q�G�R�P�� �P�H�D�Q�G�H�U�·�� �V�X�U�Y�H�\�V�� �Z�H�U�H�� �X�Q�G�H�U�W�D�N�H�Q�� �W�K�U�R�X�J�K�R�X�W�� �W�K�H�� �V�W�X�G�\�� �D�U�H�D�� �L�Q��

conjunction with vegetation mapping surveys in order to maximise the number of vascular plant species 
recorded.  Additional species not recorded within the BBAM plots were noted during the random meander 
surveys and included in the total species list, which is provided in Appendix D . The locations of the random 
meander surveys are shown in Figure 1 2. 

4.3.2.3. Stadia Metric Surveys  

Stadia Metric Surveys were undertaken within the development works area of trees by Craig and Rhodes in 
July 2021. A tree was defined in accordance with the definition from Section 11.1 of the Campbelltown 
(Sustainable City) Development Control Plan 2015 as a perennial plant with at least one self-supporting stem 
which:  

�x Has a height of more than three (3) metres, or 

�x Has an outside circumference of at least 500mm at ground level; or 

�x Has a branch and foliage crown spread of at least 4 metres. 

Craig & Rhodes undertook detailed survey of trees using RTK GPS and Robotic Total Stations. All trees were 
surveyed using the Craig & Rhodes site-wide survey control network that is based on GDA94 Zone 56 MGA 
coordinates and AHD height datum.  

Surveyed tree data was then downloaded, decoded & reduced using Landmark Survey Software. 

The data was then provided to Cumberland Ecology in the following files; CSV, DXF & KML containing tree 
data in the following format: Tree Number/Easting/Northing/Height/Canopy spread/Trunk  diameter 
(ground)/Trunk diameter (chest)/Multi stem status.  

Cumberland Ecology botanists and ecologists resurveyed each tree and identified the species on the 13th to 
16th, and the 20th to the 21st of July 2021, and 22 September 2021. The dataset from Craig & Rhodes included 
instances of exotic species and dead trees along with native trees. For the purposes of this assessment the term 
�´�Q�D�W�L�Y�H�µ���Z�D�V���G�H�I�L�Q�H�G���D�V���S�H�U���W�K�H���1�6�:��Local Land Services Act 2013 (LLS Act), i.e. �´�$���S�O�D�Q�W���L�V���Q�D�W�L�Y�H���W�R���1�H�Z���6�R�X�W�K��

Wales if it was established in New South Wales before European settlement. The regulations may authorise 
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conclusive presumptions to be made of the species of plants native to New South Wales by adopting any relevant 
classification in an official database of plants that is publicly accessible�µ���� 

4.3.2.4. Targeted Threatened Flora Surveys  

Targeted threatened flora surveys were undertaken in September and October 2016, October 2017, July 2018, 
March and September 2020, March 2021 and September to November 2021. To guide the threatened species 
searches, a list of candidate species was determined through analysis of database records and consideration 
of available habitat.  The candidate species are equivalent to the subject species identified within Section 3.2.2  
and includes: Allocasuarina glareicola, Cynanchum elegans (White-flowered Wax Plant), Eucalyptus benthamii 
(Camden White Gum), Genoplesium baueri ���%�D�X�H�U�·�V���0�L�G�J�H���2�U�F�K�L�G������Grevillea parviflora subsp. parviflora (Small-
flower Grevillea), Gyrostemon thesioides, Maundia triglochinoides, Persicaria elatior (Tall Knotweed), Pimelea 
spicata (Spiked Rice-flower), Pomaderris brunnea (Brown Pomaderris), Pterostylis saxicola (Sydney Plains 
Greenhood), Pultenaea pedunculata (Matted Bush-pea) and Thesium australe (Austral Toadflax).Cumberland 
Ecology undertook the additional targeted threatened flora searches for Pimelea spicata (Spiked-rice Flower) 
in 2020 and 2021 to respond to Council comments provided previously. When searches are made for this plant, 
it is appropriate to verify that it is fl owering at reference sites, as it can then be assumed that it would be likely 
to be flowering at the subject site if present, and so be detectable.  Surveys undertaken for this species in 
September 2020 included the survey of a reference site of a nearby population ((located along the M7 near 
Quakers Hill, NSW) that was flowering, on the same day of targeted surveys within the study area to ensure 
surveys were undertaken within the speci�H�V�·���N�Q�R�Z�Q���I�O�R�Z�H�U�L�Q�J���S�H�U�L�R�G�����7�K�H��Guide to Surveying Threatened Plants 
(OEH 2016a) was referenced to guide the targeted surveys which included random meanders through suitable 
habitat for all subject threatened species that were considered to have the potential to occur within the subject 
site.  Areas of potential habitat for the targete d species were identified as occurring within areas of native 
vegetation. This habitat and additional areas, including exotic vegetation were surveyed concurrently with 
vegetation mapping ground -truthing, random meander surveys, and BBAM plot and transect surveys. 

To address EHG comments relating to Pimelea spicata for the Stage 2B SIS (REF. 17072 RP15 and 17072 RP22) 
additional targeted surveys were undertaken in March 2021 that encompassed the entirety of the subject site, 
including surveys of additional reference sites and a grid-based targeted survey approach.  These surveys are 
described below.   

i. Reference Sites 

Potential reference sites were identified from the NSW BioNet Atlas as well as from Council. A total of four 
publicly accessible reference sites were visited on 11 March 2021 prior to undertaking targeted surveys for the 
species within the study area. The reference sites are located near the M7 in Quakers Hill as well as Henrietta 
Drive, Richardson Road and Mt Annan Drive within the Camden LGA. Three additional reference sites within 
the Campbelltown LGA were attempted to be visited, including one near the study area, but all locations were 
within private property an d inaccessible. The locations of reference sites surveyed are shown in Figure 13.  All 
reference sites recorded flowering individuals confirming that the timing of targeted surveys within the study 
area was appropriate.   
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Photograph 1 Flowering  Pimelea spicata  during March 2021 within the four reference sites  

1: Quakers Hill Site 2: Henrietta Drive 

  
Site 3: Richardson Road Site 4: Mt Annan Drive 

  
 

ii.  Survey Grid  

Additional targeted surveys for Pimelea spicata were conducted on 17 and 18 March 2021 �I�R�O�O�R�Z�L�Q�J���W�K�H���¶�7�Z�R-
phase grid-�E�D�V�H�G���V�\�V�W�H�P�D�W�L�F���V�X�U�Y�H�\���D�S�S�U�R�D�F�K���I�R�U���O�D�U�J�H���D�U�H�D�V�·���L�G�H�Q�W�L�I�L�H�G���L�Q���W�K�H���¶Surveying threatened plants and 
their habitats�·��(NSW Government 2020).   

Prior to undertaking targeted surveys for the species within the study area, a 100 m grid was nested within a 
one-square-kilometre grid from a topographic map image and then overlayed onto the study area using a 
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Geographic Information System (GIS). Surveys were undertaken where the 100 m gridlines intersect within 
suitable habitat for a target species and where the land is within Dahua Group Australia ownership. The majority 
of the study area is not considered to provide suitable habitat for the species as it contains soils with a sandy 
�L�Q�I�O�X�H�Q�F�H���W�K�D�W���L�V���Q�R�W���F�R�Q�V�L�G�H�U�H�G���W�R���E�H���¶�Z�H�O�O- �V�W�U�X�F�W�X�U�H�G�·���F�O�D�\���V�R�L�O�V�·���U�H�T�X�L�U�H�G���W�R���V�X�S�S�R�U�W���W�K�H���V�S�H�F�L�H�V��(OEH 2019d). 
�1�H�Y�H�U�W�K�H�O�H�V�V�����W�K�H���H�Q�W�L�U�H���V�W�X�G�\���D�U�H�D���Z�D�V���L�Q�L�W�L�D�O�O�\���F�R�Q�V�L�G�H�U�H�G���D�V���¶�S�R�W�H�Q�W�L�D�O���K�D�E�L�W�D�W�·���� 

At each survey location (grid intersect), the following two -stage assessment process was undertaken within a 
40-metre diameter area pre-loaded onto a Global Positioning System unit: 

0. Potential habitat inspected to determine if suitable habitat present; and  

1. Targeted surveys where suitable habitat detected. 

Suitable habitat was defined as any woodland areas, or any grassland areas that had greater than 40% native 
species cover. Any areas confirmed to have less than 40% native cover or were within inundated areas not 
suitable for the species, were not surveyed.  

The threshold of 40% native cover was utilised to conservatively identify grassland areas that have the potential 
�W�R�� �E�H�� �F�R�Q�V�L�G�H�U�H�G�� �D�V�� �G�H�U�L�Y�H�G�� �Q�D�W�L�Y�H�� �J�U�D�V�V�O�D�Q�G���� �$�V�� �L�G�H�Q�W�L�I�L�H�G�� �L�Q�� �W�K�H�� �¶�(�[�S�H�U�W�� �5�H�S�R�U�W���² Pimelea spicata�·��(Teresa 
James 2018), suitable habitat for the species within the study area (and Greater MacArthur Growth Area) is 
limited to Cumberland Plain Woodland, Moist Shale Woodland, Shale Sandstone Transition Forest and Derived 
Native Grasslands. Therefore, the conservative 40% native cover threshold for grassland areas utilised was 
appropriate. 

Once suitable habitat was confirmed, the 40-metre diameter area was systematically surveyed for Pimelea 
spicata.  The locations of targeted surveys within the study area are provided in Figure  12. The targeted 
threatened surveys undertaken by Cumberland Ecology supplemented previous targeted threatened surveys 
undertaken by Travers (2013b), Eco Logical (2009b) and GHD (2009). 

4.3.3. Fauna Survey 
Cumberland Ecology conducted fauna surveys within the study area in September 2016, October 2017, March 
2018, September 2020, March 2021, and September to November 2021. Fauna surveys were conducted, where 
appropriate, in accordance with the survey guidelines provided in the Threatened Biodiversity Survey and 
Assessment Guidelines for Development and Activities (Working Draft) (DEC (NSW) 2004) and included the 
following surveys: 

�x General habitat assessment; 

�x Hollow-bearing tree assessment; 

�x Targeted searches for Cumberland Plain Land Snail;  

�x Targeted searches for the Green and Golden Bell Frog; 

�x Diurnal bird census;  

�x Microchiropteran bat surveys; 
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�x Spotlighting and call playback;  

�x Spot Assessment Technique surveys; 

�x Infra-red camera surveys; 

�x Roost watches; 

�x Koala detection dog surveys; and 

�x Incidental fauna observations. 

A detailed description of the survey methodologies undertaken for each of the survey types performed within 
the study area is provided below. The survey effort undertaken for each survey type is provided in Section 4.4 . 

4.3.4. General Habitat  and Site Condition  Assessment 
A general fauna habitat assessment was undertaken within subject site during field surveys. This assessment 
included consideration of important indicators of habitat conditions and complexity as well as the occurrence 
of micro -habitats such as tree hollows, fallen logs, dam fringing vegetation  and riparian areas. An assessment 
of the structural complexity of the vegetation, the age structure of the forest and the nature and extent of 
human disturbance was also undertaken. Notes were taken on specific habitat features that may be utilised by 
threatened fauna species known to occur in the local area.  

In addition to the general habitat assessment, fauna habitat data was also collected throughout the study area 
within the BioBanking plots, which included the number of trees with hollows, the total length of logs and 
composition of the ground stratum.  

4.3.4.1. Hollow -bearing Tree Assessment  

An assessment of all hollow-bearing trees within the subject site was undertaken as part of the stadia metric 
surveys described in Section 4.3.2.3  that were conducted for the Menangle Park VAR (REF. 17072 RP23). All 
trees within the subject site were inspected by a botanist and ecologist in July and September 2021 and notes 
were taken on hollow-bearing trees, including the location, tree species, and estimated hollow size.  

4.3.5. Targeted Threatened Fauna Surveys  

4.3.5.1. Cumberland Plain Land Snail  

Targeted searches were undertaken within the subject site and surrounding area for the Cumberland Plain Land 
Snail (Meridolum corneovirens) which is listed as endangered under the TSC Act. Searches for the Cumberland 
Plain Land Snail were undertaken at the base of trees characteristic of CPW (e.g. Eucalyptus tereticornis, 
Eucalyptus crebra, Eucalyptus moluccana) as well as around the base of logs, log piles and other woody debris. 
Searches consisted of checking within 1 m of the base of all suitable trees that had a diameter at breast height 
greater than 10 cm and had leaf litter present at the base, and at the base of logs/log piles with a diameter of 
greater than 10 cm. These were undertaken in conjunction with the SAT surveys described in Section 4.3.10  
on 24, 28 and 30 September 2021.  Nocturnal surveys for the Cumberland Plain Land Snail were undertaken 
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via spotlighting using high -powered handheld torches over several nights on 30 September 2021 and 5, 6 and 
7 October 2021.  

4.3.5.2. Green and Golden Bell Frog  

A diurnal habitat assessment of waterbodies and dams within the study area was undertaken on 30 September 
2021, including inspection of the fringing vegetation, vegetative cover, basking areas, connectivity and 
surrounding habitat type. A diurnal search was simultaneously conducted around each suitable waterbody to 
record any amphibian species present.  Nocturnal surveys for the Green and Golden Bell Frog (Litoria aurea) 
were conducted on 30 September 2021 and 5, 6 and 7 October 2021 and involved a combination of 
spotlighting on foot around suitable waterbodies and call playback using a pre -recorded call of the Green and 
Golden Bell Frog. 

4.3.6. General Diurnal Bird Census  
Eighteen (18) 20-minute area surveys were undertaken within the study area over six days in set locations. 
Surveys were undertaken by two ecologists just after sunrise on 11, 12 and 13 December 2017 and 14, 19, and 
23 March 2018. Bird species that were observed or heard calling were recorded. 

4.3.7. Targeted Threatened Bird Surveys  

4.3.7.1. Diurnal Bird Census  

�7�D�U�J�H�W�H�G���V�X�U�Y�H�\�V���I�R�U���W�K�H���%�U�R�Z�Q���7�U�H�H�F�U�H�H�S�H�U�����/�L�W�W�O�H���/�R�U�L�N�H�H�W���D�Q�G���/�L�W�W�O�H���(�D�J�O�H�����Z�H�U�H���X�Q�G�H�U�W�D�N�H�Q���I�R�O�O�R�Z�L�Q�J���¶Survey 
�*�X�L�G�H�O�L�Q�H�V�� �I�R�U�� �$�X�V�W�U�D�O�L�D�·�V�� �7�K�U�H�D�W�H�Q�H�G�� �%�L�U�G�V�·��(DEWHA 2010b). Surveys included 20-minute area searches 
undertaken during mornings, over a period of eight days from 9-12 March 2021 and on 16, 17, 30 and 31 
March 2021 at the locations identified in Figure 14.  

A total of 8 locations were surveyed between 9-12 March 2021. A further eight location were surveyed between 
16, 17, 30 and 31 March 2021, with these later surveys were repeated at each survey location (i.e., total of two 
surveys per site). This included surveys within patches of woodland within the subject site, and woodland areas 
located within the study area. Surveys targeted hollow-bearing trees and any tree stumps to improve 
detectability of the Brown Treecreeper and Little Lorikeet. During the area search surveys, any large stick nests 
deemed suitable for the Little Eagle were recorded. Any nests identified were also targeted during the survey 
to improve detectability of the species. All species observed (heard calling/seen) were recorded. 

4.3.8. Microchiropteran Bat Surveys  
Microchiropteran bat surveys have been conducted in the study area between 2017 and 2021, utilising a range 
of methods including ultrasonic call detection, roost watches and harp trapping.  Further details of these survey 
methods is provided below in subsequent sections. 

4.3.8.1. Echolocation Call Detection  

Three echolocation call detection units (one SM2 and two Anabat Units) were deployed within the study area 
over a period of seven consecutive nights. Units were set up on 11 December 2017 and retrieved on 18 
December 2017. Two units were also deployed within the study area from 19 March 2018 to 23 March 2018 
and the other unit deployed from 23 March 2018 to 26 March 2018. All units were deployed overnight for a 
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period of 12 hours from 6:00pm to 6:00am. As microchiropteran bats are generally most active between 
October and March, the survey was undertaken when the weather was warm during the optimum survey 
period, thereby increasing the likelihood of detecting mic rochiropteran bats. 

The identification of bat echolocation calls recorded during surveys was undertaken by Dr Anna McConville 
from Echo Ecology using AnalookW software (Echo Ecology, 2018). Full spectrum calls (.WAV files) were first 
converted to zero crossings using Kaleidoscope. The identification of calls was undertaken with reference to 
Pennay et al. (2004) and through the comparison of recorded reference calls from the Sydney Basin. Reference 
calls were obtained from the NSW database and from the personal collection of Dr McConville. 

4.3.8.2. Roost Watches  

Targeted surveys were undertaken in 2021 �I�R�O�O�R�Z�L�Q�J���W�K�H���¶�6�S�H�F�L�H�V���F�U�H�G�L�W�·��threatened bats and their habitats: NSW 
survey guide for the Biodiversity Assessment Method�·��(NSW Government 2018) �D�Q�G�� �¶Survey Guidelines for 
�$�X�V�W�U�D�O�L�D�·�V���7�K�U�H�D�W�H�Q�H�G���%�D�W�V�·��(DEWHA 2010a). Surveys included roost watches with an echolocation recording 
device (e.g. Anabat/Anabat Swift) and harp trapping.  Further details of these surveys are provided below and 
in Section 4.3.8.3. 

Roost watch surveys using an echolocation recording device were carried out at dusk from 8 -11 March 2021 
and 15, 16, 29 and 30 March 2021. Roost watches were carried out by two ecologists in eight locations within 
the study area(see Figure 14). Roost watches included watching tree hollows (each ecologist watched a 
separate hollow(s)) from approximately 30 minutes prior to dusk and 30 minutes after dusk (i.e., minimum of 
one hour) using an echolocation recording device to identify potential bat roosts as well as the species roosting. 
During roost searches, the time and location of any bats detected (either seen or recorded on echolocation 
device were recorded. All bat recordings were sent to Dr Anna McConville of Echo Ecology for species 
identif ication. 

Additional roost watches without the use of an echolocation device were carried out on 30 September and 5, 
6, and 7 October 2021. Roost watches were carried out by two ecologists in eight locations within the study 
area and watches included watching tree hollows (each ecologist watched a separate hollow(s)) from 
approximately 15 minutes prior to dusk and 15 minutes after dusk (i.e., minimum of half hour). 

During roost watch surveys, spotlighting was also undertaken to determine if hollows were being used by other 
fauna, including arboreal mammals and owls (including the Powerful Owl). Any fauna recorded during 
spotlighting was recorded on the roost watch su rvey proformas (see Appendix C). 

4.3.8.3. Harp Trapping  

Harp trapping was carried out over a period of four nights from 8 -12 and 15-16 March 2021 within four  patches 
of woodland containing tree hollows located in the study area (see Figure 14). All captured bats were identified 
to species level and subsequently released either the morning or evening of capture. 

4.3.9. Spotlighting and Call Playback  
Fifteen 20-50 minute area surveys were undertaken within accessible areas of the study area over six nights in 
2017 and 2018. Two ecologists undertook these surveys on 18, 19 and 21 December 2017, and 26-28 March 
2018.  Eight walking transect surveys were undertaken over four nights on 30 September and 5, 6 and 7 October 
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2021, with two ecologists walking each transect for between 0.5-1.5 hours (1-3 person hours). Not all eight 
transects were surveyed on each of the four nights; however, each was surveyed on at least three nights.  
Surveys consisted of undertaking spotlighting/ call playback targeting nocturnal birds  and mammals, as well 
as recording any incidental species.  

Surveys consisted of a random meander through each survey point or along the transect using a high-powered 
hand-held torch to search for evidence of nocturnal birds and mammals. Call playback for the Powerful Owl 
(Ninox strenua), Barking Owl (Ninox connivens) and Masked Owl (Tyto novaehollandiae) was undertaken in 2017 
and 2018. Call playback for the Bush Stone-curlew (Burhinus grallarius) and Koala (Phascolarctos cinereus) 
was undertaken in 2021. Call playback included projecting recorded calls of each species over a handheld 
speaker for five minutes, then listening for five minutes, and repeating for a total of a minimum of 20 minutes 
at each survey location. 

4.3.10. Spot Assessment Technique (SAT) Surveys  
Surveys were undertaken for the Koala, utilising the Spot Assessment Technique (SAT) methodology as outlined 
in Phillips and Callaghan (2011). A total of thirty -five (35) SAT survey sites established across the study area. 
Five (5) of these surveys were undertaken on 15 October 2020 and thirty (30) were undertaken between 24, 28 
and 30 September 2021. Field assessments carried out at the SAT survey site included: 

�x Selection and sampling of a central mature Koala feed tree (or another species if no feed trees are present); 

�x Subsequent sampling of up to 29 of the trees closest to this central tree, i.e. a total of 30 trees sampled at 
each SAT site; 

�x At each SAT survey site, a maximum of two-person minutes was spent searching for faecal pellets (scats) 
within a one metre radius of the base of each selected tree. Searching ceased if a Koala faecal pellet was 
located before the two minutes expired;  

�x Searching for faecal pellets involved an initial inspection of the ground surface followed by a robust 
disturbance, i.e. raking of the leaf litter if necessary to search for faecal pellets; and  

�x The species of each tree searched was recorded along with presence/absence of Koala faecal pellets. Notes 
were made on whether the scats were fresh or old and a photograph and/or sample was taken. 

Area searches for the Koala were also undertaken at each of the SAT survey site, irrespective of result of the 
faecal pellet searches. At each of the SAT survey sites, a five-minute visual inspection of trees was conducted 
within a 25 m radius of the centr al tree. Any individual Koalas present during this inspection were recorded. 

4.3.11. Infra -red Cameras 
Six (6) Infra-red (IR) Reconyx cameras were set out within the study area on 22 September 2021 and were 
collected on 9 November 2021. The IR cameras were attached to trees in patches of woodland vegetation at a 
height of approximately 2 m and were focused on the trunks and branches of nearby trees; targeting koalas, 
woodland birds and arboreal mammals. The IR cameras recorded three consecutive photographs following 
each triggering movement.   
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4.3.12. Koala Detection Dogs  
Koala detection dogs were used to survey all significant woodland and treed patches of vegetation within the 
study area on 12, 13 and 14 October 2021 to target presence of the koala. Steve Austin, a renowned dog trainer 
and handler, was engaged to conduct the surveys alongside a Cumberland Ecology ecologist. Four (4) Working 
Line English Springer Spaniels dogs that have been trained to detect koala scat and koala scent were used 
throughout the survey. With one dog working at a time, Steve Austin and the eco logist walked through areas 
of treed vegetation while the dog scouted within an approximate buffer area of 30 m either side. Each dog 
scouted for up to one hour before it was rotated for another; with the surveys conducted for approximately 
eight (8) hours each day over the three days of survey. A hand-held GPS was used by to track the area walked 
by the ecologist throughout the surveys.  

4.3.13. Incidental Fauna Observations  
Any incidental fauna species that were observed, heard calling, or otherwise detected based on tracks or signs, 
were recorded and listed in the total species list for the development footprint.  

4.3.14. Proposed Conservation Areas Habitat Assessment  and Fauna Survey  
Conservation areas are proposed under the Menangle Park Structure Plan and details of the proposed 
conservation areas have been included within this SIS to demonstrate that larger areas of suitable habitat are 
proposed to be retained in the long -term within nearby areas under the Menangle Park Structure Plan. 

A habitat survey of the conservation areas proposed under the Menangle Park Structure Plan was undertaken 
on 19 March 2020 to address comments made by Council previously relating to the suitability of the proposed 
conservation areas identified in the Menangle Park Structure Plan for threatened fauna that may be impacted 
by the proposed development works . The purpose of the survey was to provide further details that the 
proposed conservation areas provide better habitat for fauna to what is proposed to be re moved as well as 
determine that the proposed conservation areas are suitable to have nest boxes/salvaged hollows installed to 
offset any impacts associated with the removal of tree hollows associated with the proposed development 
works.  

The proposed conservation areas include areas of the Howes Creek Riparian Corridor located in the north of 
the study area, as well as areas to the west of the rail corridor to the northwest and west of the study area. 
These areas are proposed to be utilised to offset impacts associated with the Site-wide Bulk Earthworks DA 
(3574/2019/DA-CW). 

Surveys undertaken in March 2020 consisted of a random meander through all conservation areas where the 
following tasks were undertaken: 

�x Details of all hollow-bearing trees were recorded, including: location, height, diameter at breast height, 
number of hollows and size of hollows; and 

�x Details of all trees with a diameter at breast height >30 cm and no hollows that were determined to be 
suitable recipient trees of tress hollows/nest boxes including: location, species and vegetation community. 
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Additionally, the following fauna surveys, that are detailed in Section 4.3.5  �² Section 4.3.13 above and shown 
in Figure 1 4, were conducted throughout the conservation areas: 

�x Cumberland Plain Land Snail targeted searches; 

�x Green and Golden Bell Frog targeted searches; 

�x Diurnal bird census; 

�x Microchiropteran bat surveys; 

�x Spotlighting and call playback; 

�x SAT surveys; 

�x IR cameras; 

�x Koala detection dogs; and 

�x Incidental fauna observations. 

Detailed descriptions of the survey effort specific to the Howes Creek and Northern  conservation areas and the 
Parks K and L conservation areas are provided within each conservation areas VMP (REF. 17072 RP36 and 
17072RP29, respectively). 

4.4. Survey Effort  
CER 4.3 Documentation 

CER 4.3.2 Documenting survey effort and results 

4.4.1. Flora Survey Effort  
Flora surveys methods and effort conducted within the study area to date by Cumberland Ecology including 
surveys for the SIS and the additional surveys carried out in March and June 2021 are summarised in Table 7 
below. This does not include the BBAM plots and transects undertaken for the original version of this SIS as 
the data has since been replaced by the latest survey data collected in September to November 2021. 

Table 7 Flora survey effort within the study area  

Survey Type * Date Number of Plots  Person Hours  

BioBanking Plots/Transects  22-24/09/2021, 29/09/2021, 
30/09/2021, 05/10/2021, 
08/10/2021, 05/11/2021, 
15/11/2021 

65 - 

Random Meander 7/09/2016, 8/09/2016, 
9/09/2016, 12/09/2016, 
28/09/2016, 13/10/2016, 
3/10/2017, 5/07/2018   

- - 
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Survey Type * Date Number of Plots  Person Hours  
2/03/2020, 29/04/2020, 
22/06/2021, 22-24/09/2021, 
29/09/2021, 30/09/2021, 
05/10/2021, 08/10/2021, 
05/11/2021, 15/11/2021  

Targeted Threatened Flora Surveys 7/09/2016, 8/09/2016, 
09/09/2016, 12/09/2016, 
28/09/2016, 3/10/2017, 
05/07/2018,  2/03/2020, 
29/04/2020, 15/09/2020, 
17/03/2021, 18/03/2021  

- 130 

Vegetation Mapping  7/09/2016, 8/09/2016, 
3/10/2017, 2/03/2020, 
29/04/2020, 22-24/09/2021, 
29/09/2021, 30/09/2021, 
05/10/2021, 08/10/2021, 
05/11/2021, 15/11/2021  

- 70 

Stadia Metric Survey (trees) 13-16/07/2021, 20-
21/07/2021, 22/09/2021  

- - 

*Threatened flora species surveys and vegetation mapping were undertaken concurrently with BBAM plot and 
transects, and random meander.  

4.4.2. Fauna Survey Effort  
Fauna survey methods and survey effort conducted within the study area by Cumberland Ecology are 
summarised in Table 8 below. 

Table 8 Fauna survey effort within the study area  

Survey Technique  Dates Total Survey 
Effort  

General Habitat Assessment  7/09/2016, 8/9/2016, 3/10/2017, 2/03/2020, 
18/05/2020, 9 �² 12/03/2021, 16 �² 17/03/2021, 30 �² 
31/03/2021, 24/09/2021, 28/09/2021, 30/09/2021  

50 person hours 

Cumberland Plain Land Snail 
Surveys 

3/10/2017, 2/03/2020, 18/05/2020 , 24/09/2021, 
28/09/2021, 30/09/2021  

28 person hours 

Green and Golden Bell Frog 
Surveys 

30/09/2021, 5 �² 7/10/2021 16 person hours 

Diurnal Bird Surveys 11/12/2017, 12/12/2017, 13/12/2017, 19/03/2018, 
23/03/2018, 9-12/03/2021 

18 person hours 

Spotlighting/ Call Playback 18/12/2017, 19/12/2017, 21/12/2017, 26 - 
28/03/2018, 9-12/03/2021* , 30/09/2021, 5 �² 
7/10/2021 

72 person hours 
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Survey Technique  Dates Total Survey 
Effort  

Bat Call detectors 11-18/12/2017, 19-23/03/2018,  
9-12/03/2021**  

27 nights (3 units 
for 7 nights, 2 
units for 3 nights)  

Roost Watches 8 - 11/03/202 1, 15 �² 16/03/2021, 29 �² 30/03/2021 16 person hours 

Spot Assessment Technique 
(SAT) Surveys 

15/10/2020, 24/09/2021, 28/09/2021, 30/09/2021 24 person hours 

IR Cameras 22/09/2021 �² 09/11/2021 288 trap nights 

Koala Detection Dog Survey 12 �² 14/10/2021 24 hours 

Conservation Areas Survey 19/3/2020 20 person hours 

Incidental Fauna 
Observations 

Throughout survey periods n/a 

* 9-12/03/2021 survey dates only included spotlighting. 
** 9-12/03/2021 surveys were limited roost watch surveys (i.e., not left overnight). 

4.4.3. Weather Conditions  
Weather conditions during flora and fauna surveys were generally appropriate for detection of a variety of flora 
and fauna. Surveys were undertaken in spring (September 2016, October 2017, and September and October 
2020, September to November 2021), summer (December 2017), autumn (March, April, and May 2020. and 
March 2021), and winter (June 2021). A summary of weather conditions in the local area during the flora and 
fauna survey periods is provided in Table 9 below. Weather station data was obtained from station 68216 
Menangle Bridge (Nepean River) for rainfall data and 68257 Campbelltown (Mount Annan) for temperature. 
Dates without data are due to data for these dates not being recorded within the BOM historical climate data 
records. 

Table 9 Weather conditions during surveys  

Date Temperature C o (Min)  Temperature C o (Max)  Rainfall (mm)  

7/09/2016 7.4 23.3 0 

8/09/2016 13.6 23.7 0 

10/09/2016 21.9 12.9 2 

12/09/2016 21.2 6.2 0 

28/09/2016 20.9 3.7 0 

13/10/2016 19.5 9.1 0 

3/10/2017 10.2 25.2 0 

11/12/2017 13.5 31.5 0 

12/12/2017 16.9 30.9 0 

13/12/2017 15.3 35.7 0 

18/12/2017 20.3 34.6 0 
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Date Temperature C o (Min)  Temperature C o (Max)  Rainfall (mm)  

19/12/2017 19.7 40.0 0 

21/12/2017 18.9 25.8 0 

14/03/2018 16.5 28.8 2 

15/03/2018 15.8 35.7 0 

16/03/2018 19.5 27.0 0 

17/03/2018 16.1 36.8 0 

18/03/2018 14.6 39.7 0 

19/03/2018 15.4 35.4 0 

20/03/2018 14.7 30.5 0 

21/03/2018 16.4 19.5 12 

22/03/2018 15.3 21.9 11 

23/03/2018 NA 22.4 1 

24/03/2018 13.6 27.8 0 

25/03/2018 17.2 32.8 0 

26/03/2018 16.1 25.3 1 

27/03/2018 8.0 25.8 0 

28/03/2018 12.0 30.0 0 

5/07/2018 4.1 23.9 0 

3/04/2019 11.0 26.5 0 

29/10/2019 9.8 23.4 0 

2/03/2020 14.9 36.9 0* 

19/03/2020 12.5 32.1 0 

29/04/2020 13.1 26.0 0 

18/05/2020 7.8 21.3 0 

15/09/2020 12.8 23.8 0** 

15/10/2020 10.0 29.8 0 

8/03/2021 15.4 29.2 0 

9/03/2021 14.2 31.7 0 

10/03/2021 17.5 26.6 0 

11/03/2021 18.5 26.5 0 

12/03/2021 19.0 24.5 1 

13/03/2021 16.7 33.0 0 

16/03/2021 10.4 20.0 0 

17/03/2021 14.1 24.2 1 

18/03/2021 15.8 20.2 3 
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Date Temperature C o (Min)  Temperature C o (Max)  Rainfall (mm)  

23/03/2021 16.5 19.7 41 

24/03/2021 14.8 - 32 

25/03/2021 - - 0 

30/03/2021 11.2 - 0 

7/04/2021 16.2 30.9 0 

23/04/2021 3.0 22.6 0 

22/06/2021 6.0 18.4 36*** 

21/07/2021 5.8 15.9 0 

22/09/2021 2.8 21.8 0 

23/09/2021 3.8 27.7 0 

24/09/2021 6.2 27.2 0 

28/09/2021 6.4 24.8 0 

29/09/2021 10.4 18.6 0 

30/09/2021 10.7 23.0 5 

5/10/2021 9.7 20.8 0 

6/10/2021 5.6 25.9 0 

7/10/2021 6.9 30.6 0 

5/11/2021 15.6 22.4 47 
*Rainfall the month prior was a total of 274 mm 
**Rainfall the month prior was a total of 79 mm 
***Rainfall the month prior was a total of 304.6 mm 

4.4.4. Survey Personnel  
The details of survey personnel are provided in Table 10. 

Table 10 Survey personnel  

Survey Personnel  Role Company  Contact 
Details  

Dr David Robertson Director Cumberland Ecology (02) 9868 1933 

Mikael Peck Principal Ecologist Cumberland Ecology (02) 9868 1933 

Bryan Furchert Senior Botanist Cumberland Ecology (02) 9868 1933 

Dr Rohan Mellick Botanist Cumberland Ecology (02) 9868 1933 

Matt Freeman Senior Ecologist Cumberland Ecology (02) 9868 1933 

Heather Gosper Senior Ecologist Cumberland Ecology (02) 9868 1933 

Rebeca Violante Ecologist Cumberland Ecology (02) 9868 1933 

John Foster Ecologist Cumberland Ecology (02) 9868 1933 
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Survey Personnel  Role Company  Contact 
Details  

Sally Dupont Ecologist Cumberland Ecology (02) 9868 1933 

Eleanor Saxon Ecologist Cumberland Ecology (02) 9868 1933 

Julian Reyes Research Assistant Cumberland Ecology (02) 9868 1933 

Jesse Luscombe GIS Specialist Cumberland Ecology (02) 9868 1933 

Steve Austin Koala Dog Trainer/Handler Steve Austin Canine 
Training and Behaviour 

0419 983 164 

 

4.4.5. Survey Limitations  
Adequate ecological data exists for the assessment of the ecological impacts for the proposed development 
works. The flora and fauna of the subject site and study area have been subject to a series of surveys over 
several years. Consequently, the biodiversity values of the study area are well known. 

i. Flora 

The weather conditions at the time of the flora surveys were generally favourable for plant growth and 
production of features required for identification of most species. Shrubs, grasses, herbs and creepers were 
readily identifiable in most instances. It is expected that not all flora species present would have been recorded 
during surveys. Despite this, it is considered that sufficient information has been collected to assess issues 
including conservation significance of the flora, condition and viability of vegetation and likely impact on native 
vegetation.  

Council has previously requested further information pertaining to the survey effort associated with the 
threatened plant Pimelea spicata (Spiked-rice Flower). Targeted threatened flora surveys for Pimelea spicata 
(Spiked-rice Flower) were undertaken in 2016, 2017 and 2020. The 2016 surveys occurred within three weeks 
of receiving greater than 30 mm of rain as recommended under the BioNet survey guidelines for the species. 
Surveys in March 2020 for this species occurred within approximately one month of rec eiving 274 mm of rain, 
while the surveys in September 2020 occurred within approximately one month of receiving 79 mm of rain. 
Furthermore, the surveys undertaken in September 2020 included a survey of a reference site (undertaken on 
the same day of targeted surveys within the study area) of a nearby population (located along the M7 near 
�4�X�D�N�H�U�V���+�L�O�O�����1�6�:�����W�K�D�W���Z�D�V���I�O�R�Z�H�U�L�Q�J�����W�R���H�Q�V�X�U�H���W�K�H���W�D�U�J�H�W�H�G���V�X�U�Y�H�\�V���R�I���W�K�H���V�W�X�G�\���D�U�H�D���Z�H�U�H���Z�L�W�K�L�Q���W�K�H���V�S�H�F�L�H�V�·��

flowering period, and thus increasing the likelihood of any  individuals within the study area being detected. It 
is also noted that the species can be identified when not in flower and can be surveyed for year-round. 
Therefore, the survey effort and timing for this species is appropriate. 

ii.  Fauna 

The vertebrate fauna of the local area is well known based upon a sizeable database of past records and various 
published reports. The surveys by Cumberland Ecology added to the existing database and helped to provide 
a clear indication of the likelihood t hat various species occur or are likely to occur. 
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Targeted fauna surveys for the preparation of this SIS were undertaken in spring (September to November 
2021) and summer (December 2017). The results of previous surveys undertaken in the wider study area and 
study area by Cumberland Ecology (2016), Eco Logical Australia (2009) and Travers Bushfire and Ecology (2013) 
were also considered, as well as subsequent surveys in 2020 thereby increasing the amount of survey effort 
considered for this SIS. 

In general, the opportunistic observations and targeted fauna surveys undertaken for fauna provides a good 
indication of the fauna likely to utilise the habitat within the study area. However, it is acknowledged that not 
all fauna utilising the study area are likely to have been recorded, therefore, the data produced by the surveys 
is not an absolute census of all vertebrate fauna species occurring within the study area. An assessment of the 
likelihood of occurrence of threatened and migratory fauna species listed for the local area in the database 
searches was undertaken to supplement the fauna surveys. The combination of these techniques is considered 
appropriate for assessing the habitat values of the site for threatened fauna within the study area. 

4.5. Vegetation Survey Results  
CER 4.3 Documentation 

CER 4.3.3 Description and mapping of results of vegetation, flora and fauna surveys 

4.5.1. Introduction  
The vegetation within the study area is made up of remnant and non -remnant vegetation communities. 
Vegetation mapping of the study area is provided in Figure 15 and includes mapping by Cumberland Ecology 
within the study area and subject site in land owned by the proponent, and OEH (2013) mapping in areas 
outside of this. Where possible, vegetation community names follow names within DECCW (2007). 

Table 11 lists the vegetation communities occurring within the study area, the equivalent DECCW (2007) map 
unit, the PCT and associated Biometric Vegetation Type (BVT), conformance with TECs listed under the TSC Act, 
and the area of occupancy. It is recognised that some of the larger areas of woodland and extant vegetation 
have the potential to conform to TECs listed under the EPBC Act; however, a detailed assessment of these will 
be undertaken during the process of a Referral to the Commonwealth following this DA.  

Much of the woody vegetation is made up of Cumberland Plain Woodland (both Shale Hills Woodland and 
Shale Plains Woodland), with patches of shrubby regrowth , EBSF, River-flat Eucalypt Forest and Swamp Oak 
Floodplain Forest. The remaining areas are generally comprised of exotic vegetation along with areas of 
Freshwater Wetland and artificial farm dams with fringing vegetation.  

The vegetation within the study area, subject site, proposed development works area and proposed 
conservation works area have been ground-truthed and are described in more detail in the following sections.  



 

Menangle Park Site Wide Bulk Earthworks Final | Dahua Group Australia 
Cumberland Ecology ©  Page 89 

Table 11 Vegetation communities occurring within the study area and subject site  

Vegetation 
Community  

DECCW 
(2007) 
Map Unit  

PCT/BVT TSC 
Act 
Status 

Proposed 
Development 
Works Area 

(ha)  

Proposed 
Conservation 
Works Area 

(ha)  

Study 
Area 
(ha)*  

Subject 
Site 
(ha)*  

Shale Plains 
Woodland  

10 �² Shale 
Plains 
Woodland 

849/ 
HN528 

CEEC 5.94 11.59 30.41 17.53 

Shale Plains 
Woodland 
(derived native 
grassland)  

10 �² Shale 
Plains 
Woodland 

849/ 
HN528 

CEEC 8.67 0.43 23.01 9.09 

Shale Hills 
Woodland  

9 �² Shale 
Hills 
Woodland 

850/ 
HN529 

CEEC 4.80 0.00 20.75 4.80 

Shale Hills 
Woodland 
(derived native 
grassland)  

9 �² Shale 
Hills 
Woodland 

806/ 
HN627 

CEEC 3.28 0.00 3.48 3.28 

Shale Hills 
Woodland 
(shrubby 
regrowth)  

9 �² Shale 
Hills 
Woodland 

806/ 
HN627 

- 0.49 0.00 1.49 0.49 

Moist Shale 
Woodland  

14 - Moist 
Shale 
Woodland
  

830/ 
HN524 

EEC 0.00 0.00 12.16 0.00 

Elderslie 
Banksia Scrub 
Forest 

37 �² 
Elderslie 
Banksia 
Scrub 
Forest 

774/ 
HN635 

CEEC 0.77 1.75 2.50 2.49 

Elderslie 
Banksia Scrub 
Forest (non -
TEC) 

37 �² 
Elderslie 
Banksia 
Scrub 
Forest 

774/ 
HN635 

- 0.10 0.00 0.12 0.10 

River-flat 
Eucalypt Forest  

12 �² 
Riparian 
Forest 

835/ 
HN526 

EEC 1.51 8.44 58.52 9.96 

11 �² 
Alluvial 
Woodland 
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Vegetation 
Community  

DECCW 
(2007) 
Map Unit  

PCT/BVT TSC 
Act 
Status 

Proposed 
Development 
Works Area 

(ha)  

Proposed 
Conservation 
Works Area 

(ha)  

Study 
Area 
(ha)*  

Subject 
Site 
(ha)*  

River-flat 
Eucalypt Forest 
(derived native 
grassland)  

12 �² 
Riparian 
Forest 

835/ 
HN526 

- 0.00 0.00 0.19 0.00 

11 �² 
Alluvial 
Woodland 

Swamp Oak 
Floodplain 
Forest 

11 �² 
Alluvial 
Woodland 

1800/ 
HN674 

EEC 3.39 7.16 11.12 10.55 

River Oak 
Riparian 
Woodland  

12 �² 
Riparian 
Forest  

1105/ 
HN574 

- 0.00 0.01 4.62 0.01 

Freshwater 
Wetlands  

36 �² 
Freshwate
r 
Wetlands 

1071/ 
HN630 

EEC 0.37 6.15 6.86 6.52 

Exotic 
Grassland/  
Cleared Land  

- - - 119.80 19.68** 398.91 138.68 

African Olive 
Dominated 
Exotic Woody 
Vegetation  

- - - 1.32 0.01 1.46 1.33 

Privet 
Dominated 
Exotic Woody 
Vegetation  

- - - 0.00 3.46 6.62 3.46 

Other Exotic 
Dominated 
Woody 
Vegetation  

- - - 0.05 0.06 3.08 0.11 

Dam  - - - 1.01 0.84 3.29 1.86 

Unmapped 
Areas 

- - - 0.00 0.00 398.79 0.00 

Total    
  

151.58* 59.59 987.3
2 

210.33 

*Areas may not exactly add up due to rounding. 
**Includes 0.77 ha of that will be removed of Swamp Oak Floodplain Forest 
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4.5.2. Shale Plains Woodland  
TEC: Cumberland Plain Woodland in the Sydney Basin Bioregion 

TSC Act Status: CEEC 

PCT/ BVT: 849/ HN528 

This community occurs as scattered patches of varying sizes within the study area, with the largest patches 
located around the Howes Creek riparian corridor and in the northwest corner of the study area. Within the 
subject site, Shale Plains Woodland primarily occurs as small, isolated patches surrounded by exotic vegetation 
or derived native grasslands (see Figure 1 5).  

The canopy of the community is comprised of mature Eucalyptus tereticornis (Forest Red Gum) and/or 
Eucalyptus moluccana (Grey Box) trees.  The community lacks a substantial shrub layer in most areas but does 
contain scattered regrowth Eucalyptus tereticornis (Forest Red Gum) and/or Eucalyptus moluccana (Grey Box) 
trees, Acacia decurrens (Black Wattle) and the exotic Olea europaea subsp. cuspidata (African Olive) and Lycium 
ferocissimum (African Boxthorn).  The groundcover of the community is comprised of exotic herbs and grasses 
interspersed within native grasses.  The most prevalent native species present are Microlaena stipoides 
(Weeping Grass), Sporobolus creber ���6�O�H�Q�G�H�U�� �5�D�W�·�V�� �7�D�L�O�� �*�U�D�V�V������Themeda triandra, Oxalis perennans, Einadia 
trigonos (Fishweed) and Cotula australis (Common Cotula). Exotic species include Cyclospermum leptophyllum 
(Slender Celery), Facelis retusa (Annual Trampweed), (Fireweed), Bromus catharticus (Praire Grass) and Ehrharta 
erecta (Panic Veldtgrass).  An example of this vegetation community is shown in Photograph 1 . 

Despite the generally degraded nature of the vegetation within this community, it is considered to form the 
Critically Endangered Ecological Community (CEEC) Cumberland Plain Woodland listed under the TSC Act. This 
is due to the alignment with locational a nd floristic descriptions contained within the Final Determination (NSW 
Scientific Committee 2009).  
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Photograph 1 Shale Plains Woodland in the north of the subject site . Trees are relatively young regrowth and the shrubs are 
African Boxthorn ( Lycium ferocissimum ) and African Olive ( Olea europae a). 

 

 

4.5.3. Shale Plains Woodland derived native grassland  
TSC Act Status: CEEC 

PCT/ BVT: 849/ HN528 

Shale Plains Woodland derived native grassland is present within the study area in the northern portion of the 
study area, particularly within the paddocks surrounding Glenlee Road and at higher elevations where exotic 
species invasion is less prevalent. Within the subject site, it occurs in two large patches associated with scattered 
woodland patches of Shale Plains Woodland (see Figure 1 5).  This community has a relatively high cover of 
native species and a high native species richness which includes native grasses such as Microlaena stipoides, 
Aristida ramosa (Purple Wiregrass), Bothriochloa decipiens (Red Grass) and Sporobolus creber. Exotic species 
present include Briza subaristata, Verbena bonariensis (Purpletop), Plantago lanceolata ���/�D�P�E�·�V�� �7�R�Q�J�X�H��, 
Axonopus fissifolius (Narrow-leafed Carpet Grass), Bromus hordeaceus (Soft Brome), Eragrostis curvula (African 
Lovegrass), Paspalum dilatatum (Paspalum) and Hypericum perforatum ���6�W���� �-�R�K�Q�·�V�� �:�R�U�W������ ��The non-endemic 
native Cynodon dactylon (Couch) is present in relatively low abundance; however, there are areas of grassland 
where this species was the dominant grass and these have not been included within the community. An 
example of this vegetation community is shown in Photograph 2. 
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Although the community has been heavily modified  through use for agriculture , due to the relatively high 
native cover and species richness present, it is still considered to form the TSC Act listed Cumberland Plain 
Woodland CEEC.  This is due to the alignment with locational and floristic descriptions contained within the 
Final Determination (NSW Scientific Committee 2009), which includes derived native grasslands.   

Photograph 2 Shale Plains Woodland derived native grassland in the north of the subject site  

 

 

4.5.4. Shale Hills Woodland  
TSC Act Status: CEEC 

PCT/ BVT: 850/ HN529 

This community occurs as scattered patches of varying sizes within the study area, with the largest patches 
located along Cummins Road and adjacent to Menangle Road in the south west of the study area. Within the 
subject site, Shale Hills Woodland primarily occurs as two large patches that are linked by derived native 
grasslands of the same community. The northern woodland patch  of the community located along Cummins 
Road provides connectivity to adjacent areas of the same community located within residential areas outside 
of the subject site (see Figure 1 5).  

The canopy of this community consists of mature Eucalyptus crebra (Narrow-leaved Ironbark) with a mid-storey 
comprised of regrowth Eucalyptus crebra (Narrow-leaved Ironbark), Eucalyptus tereticornis (Forest Red Gum) 
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and Acacia decurrens (Black Wattle).  The shrub layer contains regrowth of the canopy and mid-storey, along 
with the native Bursaria spinosa (Blackthorn) of exotics Olea europaea subsp. 94uspidate (African Olive) and 
Lycium ferocissimum (African Boxthorn).  The groundcover of this community is dominated by exotic species 
with scattered native species present scattered throughout.  Native herbs and grasses present include Cotula 
australis, Cyperus gracilis (Slender Flat-sedge), Dichondra repens (Kidney Weed), Lomandra filiformis subsp. 
Filiformis , Oxalis perennans, and Microlaena stipoides. Dominant exotic groundcovers include Sida rhombifolia 
���3�D�G�G�\�·�V�� �/�X�F�H�U�Q�H������Ehrharta erecta (Panic Veldtgrass), Lysimachia arvensis (Scarlet Pimpernel) and Asparagus 
asparagoides (Bridal Creeper). An example of this vegetation community is shown in Photograph 3. 

Despite the degraded nature of the vegetation within this community, it is considered to form the TSC Act 
listed Cumberland Plain Woodland CEEC.  This is due to the alignment with locational and floristic descriptions 
contained within the Final Determinati on (NSW Scientific Committee 2009).   

Photograph 3 Shale Hills Woodland within the west of the subject site  

 

 

4.5.5. Shale Hills Woodland derived native grassland  
TSC Act Status: CEEC 

PCT/ BVT: 806/ HN627 
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Shale Hills Woodland derived native grassland is present within the study area as a large patch between the 
two patches of Shale Hills Woodland adjacent to Cummins Road in the south-west of the subject site (see 
Figure 1 5).  This community has a relatively high cover of native species and a high native species richness 
which includes native grasses such as Microlaena stipoides, Themeda triandra, Carex inversa, Anthosachne 
scabra (Wheatgrass), Geranium solanderi var. solanderi, Oxalis perennans, Rytidosperma caespitosum (Ringed 
Wallaby Grass) and Asperula conferta (Common Woodruff). Exotic species present include Briza subaristata, 
Paspalum dilatatum, Eragrostis curvula, Bromus hordeaceus, Verbena bonariensis (Purpletop), Lolium perenne 
(Perennial Ryegrass), Lysimachia arvensis, Sonchus asper (Prickly Sowthistle), and Hypericum perforatum (St. 
�-�R�K�Q�·�V���:�R�U�W����  The non-endemic native Cynodon dactylon occurs in low abundance throughout. An example of 
this vegetation community is shown in Photograph 4. 

Although the community has been heavily modified, due to the relatively high native cover and species richness 
present, it is still considered to form the TSC Act listed Cumberland Plain Woodland CEEC.  This is due to the 
alignment with locational and flor istic descriptions contained within the Final Determination (NSW Scientific 
Committee 2009), which includes derived native grasslands.   

Photograph 4 Shale Hills Woodland derived native grassland in the southeast of the subject site (see Q26 in Figure 1 2) 
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4.5.6. Shale Hills Woodland shrubby r egrowth  
TSC Act Status: Does not conform to listing  

PCT/ BVT: 849/ HN528 

Shale Hills Woodland shrubby regrowth is present as small patches in the centre of the study area generally. 
Within the subject site, this community  is present as a small patch in the west that forms part of a larger patch 
of the community comprising both woodland and derived native grassland (see Figure 1 5). 

Within the subject site this community is comprised of a mid -storey dominated by Acacia decurrens (Black 
Wattle) and Acacia implexa (Hickory Wattle).  Shrub species present include the native Duboisia myoporoides 
(Corkwood) and regrowth Acacia decurrens (Black Wattle).  The exotics Lycium ferocissimum and Olea europaea 
subsp. cuspidata are abundant in some areas of the community occurrence. The groundcover includes exotic 
herbs and grasses such as Eragrostis curvula, Polygala virgata, Verbena bonariensis, Senecio madagascariensis 
and Sida rhombifolia. The most dominant native groundcover within this community is Microlaena stipoides 
with others present including Themeda triandra, Asperula conferta, Cymbopogon refractus (Barbed Wire Grass), 
Dichondra repens, Einadia nutans subsp. nutans, Geranium solanderi, Rumex brownii (Swamp Dock), and 
Sporobolus creber. 

Historically, the vegetation of this community was likely Cumberland Plain Woodland based on the canopy 
species in nearby areas. As a result of previous land uses, the community within the study area is highly 
degraded, lacks a canopy and contains a low native species richness comprised largely of pioneer species 
common to a number of vegetation communities known to occur in the locality.  

Due to its degraded nature, the community is considered to have a low recovery potential to recover to its 
original community without active management in the form of rehabilitation works. Therefore, the Shale Hills 
Woodland Shrubby Regrowth does not conform to a listed ecological community under the TSC Act or EPBC 
Act. These conclusions align with  the results of a detailed assessment and Peer Review by senior ecologist Alex 
�&�R�F�N�H�U�L�O�O�����Z�K�R�·�V���S�H�H�U���U�H�Y�L�H�Z was provided for the approved Stage 2B SIS (ref. 17072 RP31), in which a shrubby 
regrowth communit y occurring in the Menangle Park URA was referred to as Acacia Regrowth; the defined 
mapping unit at the time . The community was noted as being dominated by Acacia decurrens (Black Wattle) 
and Acacia decurrens (Hickory Wattle) and comprised of a very small number of native plant species above a 
ground stratum dominated  by weeds. Both Stage 2B and the previous Stage 1 DA were approved, within which 
the shrubby regrowth vegetation  akin to that within the proposed d evelopment works area was not aligned 
with the TEC Cumberland Plain Woodland or any other TECs. 

Therefore, the Shale Hills Woodland shrubby regrowth within the subject site and study area does not conform 
to a listed ecological community under either the TSC Act. An example of this community in the study area is 
shown in Photograph 5 . 
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Photograph 5 Shale Hills Woodland shrubby regrowth dominated by Acacia decurrens  within the centre of the study area  

 

 

4.5.7. Moist Shale Woodland  
TSC Act Status: EEC 

PCT/ BVT: 830/ HN524 

Moist Shale Woodland has been mapped by the Remnant Vegetation of the Western Cumberland Subregion 
mapping project (OEH 2013b) in the north of the study area in areas adjacent to the Mt. Annan Botanical 
Garden (see Figure 1 5). Areas mapped as this community were not accessed during surveys as the land is not 
owned by the proponent.  

The community occurs on the upper slopes of the southern half of the Cumberland Plain. It typically contains 
a canopy comprised of Eucalyptus tereticornis (Forest Red Gum), Eucalyptus moluccana (Grey Box), Eucalyptus 
crebra (Narrow-leaved Ironbark) and Corymbia maculata (Spotted Gum). Mid-storey species include Acacia 
implexa (Hickory Wattle) or Acacia parramattensis subsp. parramattensis (Parramatta Wattle). The shrub layer 
is usually sparse and comprised of the species such as Bursaria spinosa (Blackthorn) and Breynia oblongifolia 
(Coffee Bush). Native groundcover species include Microlaena stipoides (Weeping Grass), Cyperus gracilis 
(Slender Flat-sedge) and Glycine clandestina (NSW Scientific Committee 2002) . 



 

Menangle Park Site Wide Bulk Earthworks Final | Dahua Group Australia 
Cumberland Ecology ©  Page 98 

This community is listed as an EEC under the TSC Act and a CEEC; however, areas of the community present 
within the study area were not able to be surveyed. Therefore, we cannot confirm if the community mapped in 
the study area conforms to the listing for this community under the TSC Act. 

 

4.5.8. Elderslie Banksia Scrub Forest  
TSC Act Status: CEEC 

PCT: 774/ HN635 

Within the subject site and study area, EBSF is present as small isolated patches that are surrounded mostly by 
previously cleared lands. The largest patch of the community is located in the centre of the study area, within 
the Parks K and L Conservation Area (see Figure 1 5). 

Within the subject site, this community either consists of a canopy and mid -storey comprised of mature and 
regrowth Angophora subvelutina (Broad-leaved Apple) or Banksia integrifolia (Coast Banksia), but not both. 
Angophora floribunda (Rough-barked Apple) occurs as an additional canopy species. The shrub layer is 
comprised of the native Duboisia myoporoides (Corkwood) and regrowth Angophora subvelutina. Dominant 
exotic shrubs include Olea europaea subsp. cuspidata (African Olive) and Lycium ferocissimum (African 
Boxthorn).  The groundcover in areas is dominated by native species and in other areas is dominated by exotic 
species.  Common native groundcover species include Pteridium esculentum (Common Bracken), Hydrocotyle 
laxiflora (Stinking Pennywort), Einadia trigonos (Fishweed), Dichondra repens, and Microlaena stipoides. 
Common exotic groundcovers include Asparagus asparagoides, Sida rhombifolia, Ehrharta erecta, Lantana 
camara (Lantana), Gomphocarpus fruticosus (Narrow-leaved Cotton Bush), Senecio madagascariensis (Fireweed) 
and Eragrostis curvula. An example of this vegetation community is shown in Photograph 6. 

This community within the subject site is considered to form the TSC Act listed EBSF CEEC.  This is due to the 
alignment with locational and floristic descriptions contained within the Final Determination (NSW Scientific 
Committee 2015). 
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Photograph 6 Elderslie Banksia Scrub Forest in the Parks K and L Conservation Area  

 

Photograph 7 Elderslie Banksia Scrub Forest in the Stage 6B EBSF Conservat ion Area  

 



 

Menangle Park Site Wide Bulk Earthworks Final | Dahua Group Australia 
Cumberland Ecology ©  Page 100 

 

4.5.9. Elderslie Banksia Scrub Forest (non -TEC) 
TSC Act Status: Does not conform to listing 

PCT: 774/ HN635 

Elderslie Banksia Scub Forest (non-TEC) comprises several small, isolated scattered patches along the 
peripherals of Park L within the proposed development works area . The vegetation of the patches had a 
consistent, low diversity of native shrubs, including scattered regrowth Duboisia myoporoides (Corkwood) 
shrubs and the occasional pioneering species Acacia decurrens (Black Wattle). Neither Banksia integrifolia nor 
Angophora subvelutina, the two dominant canopy species typical of EBSF, were present. 

The ground layer in most areas was almost entirely the high threat weed Eragrostis curvula (African Lovegrass), 
with limited occurrences of native ground cover species such as the hardy Microleana stipoides (Weeping Grass) 
and/or Pteridium esculentum (Bracken), which is common to previously cleared and poorly drained areas.  

None of the areas of interest contained regenerating native canopy species and no traces of old dead canopy 
remain. The lack of trees and tree stumps indicates that the land has been sewn to crops in the past. Further 
evidence to support this comes from th e array and predominance of exotic plant species. These occur with 
higher covers and are more diverse than native plant species.  

Of the native species present, the majority are hardy native species that can survive in highly modified land. 
For example, Microlaena stipoides (Weeping Grass) and Pteridium esculentum (Bracken).  

A detailed peer reviewed assessment of this vegetation community and the non-conformance with the TEC 
EBSF is provided in �¶17072 �² �/�H�W�����B���������������������·���W�K�D�W���L�V���V�X�E�P�L�W�W�H�G���D�O�R�Q�J�V�L�G�H���W�K�L�V���6�,�6�� 

An example of this vegetation community is shown in Photograph 8. 
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Photograph 8 Elderslie Banksia Scrub Forest (non -TEC) within the subject site  

 

4.5.10. River -flat Eucalypt Forest  
TSC Act Status: EEC 

PCT/ BVT: 835/ HN526 

River-flat Eucalypt Forest is present primarily within or adjacent to the riparian corridors of the study area. 
Areas of the community within riparian corridors also contain the largest patches of the community (see Figure 
15). 

Within the proposed development works area, this community exists primarily as a moderate-sized isolated 
patch surrounded by previously cleared areas and as small patches that adjoin other native vegetation 
communities.  The canopy of this community within the subject site is comprised of mature Eucalyptus 
tereticornis trees.  The mid-storey contains mature Casuarina glauca (Swamp Oak) and Grevillea robusta (Silky 
Oak). Exotic shrubs include Olea europaea subsp. Cuspidate. Common native groundcover species include 
Microlaena stipoides, Pteridium esculentum, Solanum prinophyllum (Forest Nightshade), Cyperus polystachyos, 
and the non-endemic Cynodon dactylon. Common exotic groundcover species includes and Eragrostis curvula, 
Ehrharta erecta, Cirsium vulgare (Spear Thistle), Paspalum dilatatum, Conyza sumatrensis (Tall Fleabane), and 
Asparagus asparagoides. An example of this vegetation community is shown in Photograph 9. 

This community within the subject site is considered to form the TSC Act listed River-flat Eucalypt Forest on 
Coastal Floodplains of the New South Wales North Coast, Sydney Basin and South East Corner Bioregions EEC.  
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This is due to the alignment with locational and floristic descriptions contained within the Final Determination 
(NSW Scientific Commitee 2011a). 

Photograph 9 River-flat Eucalypt Forest  dominated by young Forest Red Gum ( Eucalyptus tereticornis ) in the centre of the subject 
site 

 

 

4.5.11. River-flat Eucalypt Forest  derived native grassland  
TSC Act Status: Does not conform to listing 

PCT/ BVT: 835/ HN526 

River-flat Eucalypt Forest derived native grassland is present primarily within a single patch in the southern 
portion of the study area adjacent to a small patch of River-flat Eucalypt Forest Woodland. This community is 
not present within the subject site  (see Figure 1 5). 

Within the subject site, this community exists primarily as a small isolated adjacent to an existing patch of 
River-flat Eucalypt Forest.  Common native groundcover species include Microlaena stipoides, Carex inversa, 
Geranium solanderi, Einadia trigonos, and Sporobolus creber. Common exotic groundcover species includes and 
Eragrostis curvula, Bromus hordeaceus and Paspalum dilatatum. 
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This community within the subject site is not considered to conform to  the TSC Act listed River-flat Eucalypt 
Forest on Coastal Floodplains of the New South Wales North Coast, Sydney Basin and South East Corner 
Bioregions EEC.  This is due to the listing not including derived native grasslands as part of the listing criteria.  

 

4.5.12. Swamp Oak Floodplain Forest  
TSC Act Status: EEC 

PCT/ BVT: 1800/ HN674 

Swamp Oak Floodplain Forest is present in areas adjacent to riparian corridors within the study area with the 
largest patches of the community present along the Howes Creek riparian corridor in the centre of the study 
area (see Figure 1 5). 

Within the subject site, this community primarily consists of small isolated patches or the peripherals of larger 
patches that are located mostly outside of the subject site.  Within the subject site, the canopy and mid -storey 
are comprised entirely of the native Casuarina glauca (Swamp Oak).   The exotic shrub Olea europaea subsp. 
cuspidata and Lycium ferocissimum are present. Common native groundcover species include Microlaena 
stipoides, Isolepis inundata and Solanum prinophyllum.  Exotic groundcovers include Ehrharta erecta, Asparagus 
asparagoides, Modiola caroliniana (Red-flowered Mallow), Bromus catharticus (Praire Grass), Cenchrus 
clandestinus (Kikuyu), Plantago lanceolata ���/�D�P�E�·�V�� �7�R�Q�J�X�H������Sida rhombifolia, and Cirsium vulgare (Spear 
Thistle).  An example of this vegetation community is shown in Photograph 10. 

This community within the subject site is considered to form the TSC Act listed Swamp Oak Floodplain Forest 
of the New South Wales North Coast, Sydney Basin and South East Corner Bioregions EEC.  This is due to the 
alignment with locational and floristic d escriptions contained within the Final Determination (NSW Scientific 
Commitee 2011b).  
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Photograph 10 Swamp Oak Floodplain Forest  dominated entirely by Casuarina glauca  within the centre of the study area  

 

 

4.5.13. Freshwater Wetlands  
TSC Act Status: EEC 

PCT/ BVT: 1071/ 630 

Freshwater Wetlands are only present within the low lying riparian corridors of the study area. Areas of the 
community present within the subject site consist primarily of areas that form the peripheral areas of larger 
patches of the community located outs ide of the subject site (see Figure 1 5). 

The canopy and mid-storey layers of this community within the subject site are mostly absent, with the 
exception of a few regrowth native Casuarina glauca (Swamp Oak). The shrub layer is comprised of regrowth 
native Casuarina glauca (Swamp Oak) along with exotic shrubs Ligustrum lucidum (Large-leaved Privet), Olea 
europaea subsp. cuspidata (African Olive) and Ligustrum sinense (Small-leaved Privet) in places.  The majority 
of the groundcover is comprised of native species including Phragmites australis (Common Reed), Carex 
appressa (Tall Sedge), Juncus usitatus (Common Rush) and the non-endemic Cynodon dactylon (Couch Grass).  
Common exotic species within the ground stratum include Cyperus eragrostis (Umbrella Sedge), Paspalum 
dilatatum (Paspalum), and Rubus fruticosus spp. agg. (Blackberry).  An example of this vegetation community 
is shown in Photograph 11. 
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This community within the subject site is considered to form the TSC Act listed Freshwater Wetlands of the 
New South Wales North Coast, Sydney Basin and South East Corner Bioregions EEC.  This is due to the 
alignment with locational and floristic descripti ons contained within the Final Determination (NSW Scientific 
Committee 2011b).  

Photograph 11 Freshwater Wetlands in study area  

 

 

4.5.14. River Oak Riparian Woodlands  
TSC Act Status: Not listed 

PCT/ BVT: 1105/ HN574 

River Oak Riparian Woodland is present along the southern boundary of the study area in areas adjacent to 
the Nepean River and to the far west of the study area along the Nepean River. This vegetation community is 
not present within the subject site  (see Figure 1 5). 

Within the study area this community has a canopy layer comprised entirely of Casuarina cunninghamiana 
(River Oak) and a mid-storey containing regrowth Casuarina cunninghamiana and the exotic species Ligustrum 
lucidum (Large-leaved Privet) and Ligustrum sinense (Small-leaved Privet).  The shrub layer is dominated by the 
exotics Ligustrum lucidum and Ligustrum sinense, but also contains scattered native shrubs consisting of Kunzea 
ambigua (Tick Bush), Casuarina cunninghamiana, Callistemon salignus (Willow Bottlebrush), and Melicytus 
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dentatus (Tree Violet).  Most of the groundcover is comprised of exotic herbs and grasses including Eragrostis 
curvula (African Lovegrass), Ehrharta erecta, and Cirsium vulgare. The most common native groundcover 
species include Dichondra repens (Kidney Weed), Oxalis perennans, Microlaena stipoides and Oplismenus 
aemulus.  

This community is not listed under the TSC Act. An example of this community is shown in Photograph 12. 

Photograph 12 River Oak Riparian Woodlands in the south of the study area  

 

 

4.5.15. Exotic Grassland/Cleared Land  
TSC Act Status: Not listed 

PCT: None 

� Éxotic Vegetation���&�O�H�D�U�H�G���/�D�Q�G�µ is present throughout the study area and subject site as exotic dominated 
grasslands or as areas cleared for roads, buildings and other development.  Within the subject site, the 
community is dominated by exotic pasture grasses. Common exotic grasses occurring throughout this 
community include  Eragrostis curvula, Nasella neesiana (Chilean Needle Grass), Bromus hordeaceus (Soft 
Broome), Briza minor, Cenchrus clandestinus, Conyza bonariensis,. Other exotic species include Plantago 
lanceolata, Verbena rigida, Taraxacum officinale (Dandelion), and Trifolium campestre (Hop Clover). Native 
grasses are present but comprise less than 40% the native groundcover. Native grasses present include 
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