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Executive summary 

This report assesses the ecological impacts of the proposed development on (part) Lot 431, DP 

1165207, Bong Bong Road, West Dapto (subject site).  This lot has previously been assessed during 

the strategic planning undertaken for the West Dapto rezoning process, identified as being suitable for 

urban development and zoned for residential use. 

ELA have undertaken a review of the available literature and databases containing biodiversity 

information and a series of field survey programs have been undertaken across this site and the 

surrounding area. This report has been prepared in accordance with Wollongong City Councilôs flora 

and fauna assessment requirements detailed in Part E, Section 18 of the gazetted Wollongong DCP. 

This assessment has determined that seven (7) microbats listed as vulnerable under the NSW 

Threatened Species Conservation Act 1995 (TSC Act) and one migratory species listed under the 

Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) have 

been recorded in the local area and have the potential to occur on the site.  These are: 

¶ Saccolaimus flaviventris (Yellow-bellied Sheathtail Bat) 

¶ Falsistrellus tasmaniensis (Eastern False Pipistrelle) 

¶ Mormopterus norfolkensis (Eastern Freetail Bat) 

¶ Scoteanax rueppellii (Greater Broad-nosed Bat) 

¶ Myotis macropus (Large-footed Myotis) 

¶ Mormopterus schreibersii oceanensis (Eastern Bentwing-bat) 

¶ Mormopterus australis (Little Bentwing-bat) 

¶ Ardea ibis (Cattle Egret)  

 

A further two threatened birds have the potential to utilise the study area for foraging, Lophoictinia 

isura (Square-tailed Kite) and Ninox strenua (Powerful Owl), as they are highly mobile species known 

from recent records in the locality (ELA 2012; G. Leonard pers. comm.).  Neither species has been 

recorded in the study area, with targeted survey for Powerful Owl over six (6) nights from 2009-2011 

not detecting this species.  

A pre survey assessment identified two threatened flora known to occur within the local area, 

Pterostylis gibbosa (Illawarra Greenhood) and Chorizema parviflorum.  P. gibbosa is listed as 

endangered under the TSC and EPBC Acts, and C. parviflorum is listed as an endangered population 

under the TSC Act.  However, despite a number of searches, neither of these species were detected 

during survey and are unlikely to be present within the site. 

Vegetation on the site has been mapped by NPWS (2002), and is dominated by exotic pasture. The 

site contains three small, disturbed remnants of the vegetation unit, Coastal Grassy Red Gum Forest 

(MU23), a constituent of the Illawarra Lowland Grassy Woodland (ILGW).  Illawarra Lowland Grassy 

Woodland is listed as an endangered ecological community (EEC) under the TSC Act.  The three 

remnants (0.28 ha, 0.58 ha and 0.08 ha) total 0.94 ha of Coastal Grassy Red Gum Forest.  Two of the 

remnants are proposed to be removed (0.28 ha and 0.08 ha), with 0.16 ha of the largest remnant 

proposed to be removed (total removal 0.52 ha).   
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The proposed removal of a total of 0.52 ha represents approximately 0.04% of the mapped area 

remaining of the EEC (NPWS, 2002)
1
. The EEC within the subject site is currently in a relatively 

degraded condition, due to historic and ongoing cattle grazing that has introduced invasive pasture 

weeds and reduced understorey diversity.  The assessment of significance conducted for this study 

has found that the removal of 0.52 ha of the EEC is not likely to have an adverse effect on the extent 

of the ecological community.  In addition, this report recommends revegetation of the northern 

drainage line with species local to the subject site. 

This proposal would also result in the removal of six (6) hollow bearing trees that provide potential 

nesting habitat for hollow dependent species. This report recommends the use of pre-clearence 

surveys, soft felling techniques and the installation of nest boxes to replace hollows removed from the 

subject site. 

Impacts to foraging habitat of threatened species listed above will also occur, through the removal of 

vegetation, two farm dams and open pasture. To mitigate the impacts of clearing, it is proposed to 

restore the creekline running along the northern boundary of the site, such that longer term the 

vegetation along the creekline will provide habitat for a wide variety of species as well as increasing 

habitat connectivity in the local area. 

A Vegetation Management Plan, including a specific chapter dedicated to fauna habitat management 

will be prepared to direct how clearing of the site should be undertaken and how restoration of the 

creekline is to occur. The fauna habitat management section will include: 

¶ Pre-clearance survey for Powerful Owl and threatened microbats, to determine if hollows 

are being utilised at the subject site 

¶ Soft felling techniques for hollow bearing trees, in the presence of a suitably qualified 

ecologist to attend to any injured fauna  

¶ Replacement of all hollows removed from the subject site by equivalently sized nest 

boxes, placed in a vegetation remnant with secure land tenure, in close proximity to the 

site 

¶ Revegetation of the riparian corridor to the north of the site with appropriate species 

selection from the Coastal Grassy Red Gum forest community, in accordance with the 

Wollongong DCP 

¶ Soil and water management plans should also be put in place to limit offsite impacts from 

run off during the construction phase 

 

Significance assessments for all threatened and migratory species detected or likely to use the site, 

along with the endangered ecological community, Illawarra Lowland Grassy Woodland, are included in 

Appendix C.  These assessments concluded that a significant impact was unlikely from the proposed 

development, as such a Species Impact Statement under the TSC Act or a Referral under the EPBC 

Act will not be required.  

                                                      

1
 NPWS 2002 identifies a total of 1271.63 ha of Illawarra Lowland Grassy Woodland remaining. Given this data is over 10 years 

old it is likely that  the current extent of this community is lower than this, although it is uncertain to what extent the distribution of 

this community has declined. 
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1 Introduction 

Stockland engaged Eco Logical Australia Pty Ltd (ELA) to undertake a Flora and Fauna Assessment 

of land at (part) Lot 431, DP 1165207, Bong Bong Road, Horsley, New South Wales, as a component 

of a development application to subdivide the study area.  The focus of this report is the property east 

of Hayes Lane.  The proposed development will provide 171 residential housing blocks and 

associated infrastructure.   

The aim of this investigation was to assess the ecological impacts of the proposal on flora, fauna and 

habitats within the subject site.  The specific objectives of this investigation were to: 

¶ Identify and describe the flora species and vegetation communities and their conservation 

status present at the subject site; 

¶ Identify and describe the presence and condition of fauna habitats present within the 

subject site; 

¶ Identify all fauna species, including the threatened and migratory species considered 

likely to occur in the subject site, and their conservation significance; 

¶ Assess the potential impacts that result from the proposed activities associated with the 

development on vegetation, fauna, habitats, and other environmental features.  Comment 

and refer to relevant statutory and local requirements; 

¶ Make recommendations regarding any environmental management, impact 

mitigation/amelioration measures and rehabilitation actions that will limit the impact of the 

proposal on vegetation, fauna, habitats and other environmental features where 

necessary. 

 

1.1 THE SUBJECT SITE AND STUDY AREA 

The subject site is defined as the area of ódirect impactsô, and is located at (part) Lot 431, DP 

1165207, Bong Bong Road, West Dapto, approximately 1 km west of Horsley in the Wollongong LGA 

(approximately 34
0 
29ô 41ò S, 150

0 
45ô 22ò E).  Bong Bong Road forms the southern boundary of the 

subject site and Hayes Lane forms the western boundary of the subject site.  The site is located 

approximately 40-50 metres above sea level with a northerly aspect, sloping down to the creek just 

outside the northern site boundary (Figure 1).   

The óstudy areaô is defined as the area of ódirect and indirect impactsô, and comprises an area larger 

than the subject site, given the connectivity of the vegetation and similar habitat types in the adjacent 

land parcel to the west, Lot 1, DP 549692.  The study area is surrounded by private land to the north, 

east and west.  The land parcel to the east and south of Bong Bong Rd, known as óBrooks Reachô, is 

currently under development for high and medium density housing, as a continuation of the suburb of 

Horsley. 

The site consists mainly of exotic pasture, contains three small patches of remnant vegetation, a 

number of isolated paddock trees, a small flowing creek and two farm dams linked by a drainage line 
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to Robins Creek.  Some of the trees within the study area contain hollows of suitable size, structure 

and depth to support a variety of hollow dependent fauna species.  In addition, the aquatic 

environments present in the study area are considered to be in good condition with patches of 

riparian, emergent, sub-emergent and floating vegetation.  

The entire site has been subjected to historical disturbance regimes including habitat clearing or 

modification for agriculture, grazing, dam construction and a series of motorbike/bicycle jump ramps.  

Two vegetation communities occur within the subject site, including: 

¶ Exotic grasslands (pasture): pasture is the dominant habitat type throughout the site.  

Cattle and horse grazing was still occurring when the site visit was conducted.  

¶ Coastal Grassy Red Gum Forest (MU23): three small remnants of vegetation occur at the 

subject site, totalling approximately 0.94 ha.  Coastal Grassy Red Gum Forest is a 

component of the threatened ecological community, Illawarra Lowlands Grassy 

Woodlands in the Sydney Basin Bioregion, listed as endangered under the TSC Act.  
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Figure 1: The subject site and study area
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2 Relevant legislation and policies 

2.1 COMMONWEALTH 

2.1.1 Environmental Protection and Biodiversity Conservation Act 1999 

The Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) 

provides a national scheme for protecting the environment and conserving biodiversity values.   

Approval from the Commonwealth Environment Minister is required under the EPBC Act if the action 

(which can include a project, development, undertaking or activity) will, or is likely to, have a significant 

impact on matters of national environmental significance (NES).  Matters of NES relevant to the 

proposal include species and ecological communities that are listed under the Act.  The EPBC Act 

does not define significant impact but identifies matters that are necessary to take into consideration. 

2.2 STATE 

2.2.1 Environmental Planning and Assessment Act 1979 

The Environmental Planning and Assessment Act 1979 (EP&A Act) is the principal planning legislation 

for NSW, providing a framework for the overall environmental planning and assessment of 

development proposals.   

The EP&A Act places a duty on the determining authority to adequately address a range of 

environmental matters including maintenance of biodiversity and the likely impact to threatened 

species, populations or ecological communities (under the TSC Act ï refer below).   

2.2.2 Native Vegetation Act 2003 

The Native Vegetation Act 2003 (NV Act) aims to conserve and manage native vegetation through 

regulation of native vegetation clearing.  It provides for the encouragement and promotion of the 

management of native vegetation on a regional basis in the social, economic and environmental 

interests of the state.  Management of native vegetation must have regard to its contribution to water 

quality, biodiversity and land degradation.  It also provides a mechanism to improve the condition of 

existing native vegetation.  Given the current zoning of the subject site, being residential, the NV Act 

does not apply. 

2.2.3 Threatened Species Conservation Act 1995 

The Threatened Species Conservation Act 1995 (TSC Act) aims to protect and encourage the 

recovery of threatened species, populations and ecological communities listed under the Act.  

Obligations on Councils include consideration of threatened species, populations, ecological 

communities and recovery plans in fulfilling their statutory responsibilities under the EP&A Act.   

2.2.4 National Parks and Wildlife Act 1974 

This Act was established to detail the functions and responsibilities of the NSW National Parks and 

Wildlife Service, which has now been absorbed into the Office of Environment and Heritage within the 

Department of Premier and Cabinet.   OEH has the responsibility for the management of national 

parks and conservation reserves, and the protection and conservation of flora and fauna, and 
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Aboriginal sites.  It is an offence under this Act to harm, pick or damage a threatened species, 

endangered population, EEC, or critical habitat.  This Act works in conjunction with Part 4 and 5 of the 

EP&A Act 1979, which allow of development consent to be granted for actions otherwise considered 

an offence.   

2.2.5 Water Management Act 2000 

The Rivers and Foreshores Improvement Act 1948 has recently been repealed and the controlled 

activity provisions in the Water Management Act 2000 (WM Act) have now commenced.  A controlled 

activity approval under the WM Act is required for certain types of developments and activities that are 

carried out in or within 40m of a river, lake or estuary. 

The WM Act provides a number of mechanisms for protection of water sources via the water 

management planning process.  If a ócontrolled activity' is proposed on ówaterfront land', an approval is 

required under Section 91 (2) of the WM Act.  óControlled activities' include; the construction of 

buildings or carrying out of works; the removal of material or vegetation from land by excavation or any 

other means; the deposition of material on land by landfill or otherwise.  óWaterfront land' is defined as 

óthe bed of any river or lake, and any land lying between the river or lake and a line drawn parallel to 

and 40 metres inland from either the highest bank or shoreô.   

Approvals for controlled activities are administered by the NSW Office of Environment and Heritage 

(OEH) and a set of guidelines have been developed to assist applicants who are considering carrying 

out a controlled activity on waterfront land. The guidelines provide information on the design and 

construction of a controlled activity, and other mechanisms for the protection of waterfront land and 

include:  

¶ In-stream works  

¶ Laying pipes & cables in watercourses  

¶ Outlet structures  

¶ Riparian corridors  

¶ Vegetation Management Plans  

¶ Watercourse crossings  

 

These guidelines are available from: http://www.dnr.nsw.gov.au/water/controlled_activity.shtml  

The permit typically requires the preparation of a Vegetation Management Plan.  The proponentsô 

responsibility under the WM Act is to assess impact and adjacency to ówaterfront landô i.e. within 40m 

and to apply guidelines for permits required under s91 of the WM Act.  The drainage line within the 

subject site is classified as a first order stream and approvals will be required under s91 of the WM Act 

for any works within 40 m of this.   

2.3 LOCAL GOVERNMENT  

2.3.1 Local Environment Plan and Development Control Plan 

The Wollongong Local Environmental Plan (Wollongong) 2009 is the principal planning instrument for 

the Wollongong Local Government Area.  This LEP sets out planning decisions and establishes the 

requirements for the use and development of land in Wollongong.  In the hierarchy of Wollongong 

Councilôs environmental planning documents it stands at the top, providing broad direction.  Further 

http://www.dnr.nsw.gov.au/water/pdf/ca_instream_works_guidelines_20080124.pdf
http://www.dnr.nsw.gov.au/water/pdf/ca_laying_pipes_guidelines_20080124.pdf
http://www.dnr.nsw.gov.au/water/pdf/ca_outlet_structures_guidelines_20080124.pdf
http://www.dnr.nsw.gov.au/water/pdf/ca_riparian_corridors_guidelines_20080124.pdf
http://www.dnr.nsw.gov.au/water/pdf/ca_vegetation_management_plans_guidelines_20080124.pdf
http://www.dnr.nsw.gov.au/water/pdf/ca_watercourse_crossings_guidelines_20080124.pdf
http://www.dnr.nsw.gov.au/water/controlled_activity.shtml
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detail is provided in Wollongong Development Control Plan (West Dapto) 2010, which outline specific, 

more comprehensive guidelines for certain types of development in the Wollongong area. 

Chapters of the Wollongong Development Control Plan (West Dapto) 2010 that are relevant to 

proposed works at the study site include: 

¶ Chapter B1- Residential Development- applies to all residentially zoned to set standards for 

residential development that reflects the desired future character of individual suburbs, 

maximises retention of significant remnant trees and other natural features and encourages 

innovative and energy efficient housing design. 

¶ Chapter B2- Residential Subdivisions- has the objectives of facilitating a range of lot sizes, 

housing styles and housing mix, ensures subdivision is responsive to site conditions and 

constraints, ensures layout is consistent with best practice in terms of urban design, solar 

access orientation and energy efficiency and ensures the majority of residential lots are within 

a 400 metre walking distance from an existing or proposed bus stop. 

¶ Chapter E16- Bushfire Management- This chapter of the DCP provides Councilôs 

requirements for development upon land classified as being bush fire prone land within the 

City of Wollongong Local Government Area (LGA). 

¶ Chapter E17- Preservation and Management of Trees and Vegetation- outlines Councilôs 

requirements for preservation and management of certain trees and other vegetation. 

¶ Chapter E18- Threatened Species- requires the flora and fauna assessment impact report to 

be conducted in accordance with the Threatened Species Impact Assessment Guidelines and 

procedures contained in this chapter, and for an Assessment of Significance or 7 Part Test for 

every threatened flora or fauna species which is likely to be impacted upon, either directly or 

indirectly, by the proposal. 
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3 Methods 

Survey methodology and effort in this survey have been adapted to comply with the requirements of 

the Threatened Species Survey and Assessment Guidelines (DEC 2004) and the specific 

requirements of the subject site, given available habitats and likelihood of occurrence of targeted 

threatened species.  In addition, this report has been prepared in accordance with Wollongong City 

Councilôs flora and fauna assessment requirements detailed in Part E, Section 4.3 of the gazetted 

Wollongong DCP. 

3.1 DATABASE AND LITERATURE REVIEW  

The following databases were searched to generate a list of threatened and migratory species that 

have been recorded in the vicinity of the subject site: 

¶ Department of Sustainability, Environment, Water, Populations and Communities (2012a) 

Protected Matters Search Tool for Matters of National Environmental Significance ï 

including 10km buffer (ólocal areaô), searched 14 November 2012;  

¶ Office of Environment and Heritage (OEH) Atlas of NSW Wildlife - including 10 km buffer 

(ólocal areaô), searched 13 November 2012 based on June 2012 data set; 

¶ OEH Threatened Species website for threatened species, populations and communities 

known within the Catchment Management Area, searched 12-16 November 2012; 

 

An assessment of likelihood of occurrence was made for threatened and/or migratory species that 

were identified during the data base searches.  Five terms describing the likelihood of occurrence are 

used for each species in this report (known, likely, potential, unlikely, no) (Appendix B).  The 

likelihood assessment was based on previous records, presence or absence of suitable habitat, 

habitat features of the subject site, results of the field survey and expert judgement. 

A number of studies relevant to the subject site and surrounding lands have been reviewed to provide 

an understanding of the site values, including but not limited to:   

¶ West Dapto Release Area Ecological Assessment (ELA 2004) 

¶ West Dapto Biodiversity Study (ELA 2009) 

¶ Bong Bong Road, West Dapto, Vegetation and Fauna Management Plan (ELA 2010) 

¶ Bong Bong Road, Horsley. Flora and Fauna Assessment. (ELA 2010) 

¶ West Dapto Flora and Fauna Impact Assessment (ELA 2011) 

¶ Ecological & Bushfire Assessment, St Lukeôs Village, Dapto (ELA 2011) 

¶ Bong Bong Road, Horsley ï Proposed residential subdivision (Lot 1 DP 549692 and parts 

Lots 1 DP 199396, 1 DP 1159862 & 1 DP 657351) ï Flora and Fauna Assessment 

(Hayes Environmental 2011) 

¶ Review of Ecological Assessment: Lot 1 DP 549692 and Part Lots 1 DP 199396, 1 DP 

1159862 & 1 DP 657351, Bong Bong Road, Horsley (Wollongong LGA) (Niche 

Environment and Heritage 2012) 
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3.2 FIELD SURVEYS 

Field survey in the study area has been undertaken on a number of occasions since August 2009 

(ELA 2009 and 2011; Hayes 2011; Niche EH 2012).  Below follows a synopsis of the survey 

methodologies employed during this time period. 

3.2.1 Previous surveys 

ELA 2009 ï West Dapto Biodiversity Study  

ELA (2009) undertook a biodiversity study of some parts of the Stocklands land holdings along Bong 

Bong Rd, including Lot 60 // DP 549692, partial Lot 60 // DP 1063539 and Lot 601 // DP 1054648 (see 

Figure 1).  This study was undertaken to identify biodiversity values and inform land use planning and 

was undertaken, 24-28 August 2009, with additional orchid survey undertaken early October 2009.  

Survey included: 

Flora:  

¶ Six (6) 0.04 ha vegetation plots, including opportunistic flora detection whilst traversing 

the site 

¶ Three person hours of targeted orchid survey. 

Fauna:  

¶ Diurnal bird survey: six (6) person hours consisting of slowly walking the length of survey 

transects recording all birds seen or heard, along with opportunistic records. 

¶ Nocturnal bird survey: call playback for Ninox strenua (Power Owl), Ninox connivens 

(Barking Owl) and Tyto novaehollandiae (Masked Owl); spotlighting over 3 nights. 

¶ Arboreal mammal: Five (5) traplines, using arboreal mounted Elliott B traps, amounting to 

48 traps nights targeting Petaurus norfolcensis (Squirrel Glider); call playback for 

Phascolarctos cinereus (Koala); scat searches for Koala 

¶ Microbats: two (2) harp traps for two (2) nights; Anabat detection over 4nights, total of 60 

hours of recording. 

¶ Reptiles and amphibians: hand searching below ground debris including leaf-litter, logs, 

rocks and rubbish during cooler times during the day. 

 

ELA 2011 ï West Dapto Flora and Fauna Impact Assessment 

This impact assessment was prepared for the development of Brooks Reach, a portion of Lot 60 DP 

1063539 and Lot 601 DP 1054648 Bong Bong Road, West Dapto (see Figure 1).  The majority of the 

field assessment for this report relied upon ELA (2009), with supplementary fauna surveys specifically 

targeting microbats completed on 23, 24 and 31 March 2011.  These surveys included an additional 

three nights of recording using four Anabats on each night; an additional 120 recording hours.  Dusk 

stag watching of hollow bearing trees and the old agricultural sheds was also completed on these 

three nights with a total of 9 hours of stag watching.  
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Hayes Environmental 2011 ï Bong Bong Road, Horsley ï Proposed residential subdivision (Lot 
1 DP 549692 and parts Lots 1 DP 199396, 1 DP 1159862 & 1 DP 657351) ï Flora and Fauna 
Assessment  

Prepared to accompany a proposal for residential subdivision of land at Lot 1 DP 549692 and part 

Lots 1 DP 199396, 1 DP 1159862 & 1 DP 657351, Bong Bong Road, Horsley.  Field survey was 

undertaken on 28 August, 2012, as outlined below. 

Flora:  

¶ Random meander (Cropper 1993) was conducted throughout all parts of the site to 

search for threatened plant species; survey effort for flora is noted to be detailed, though 

survey effort is not specified. 

Fauna: 

¶ Diurnal bird: seven (7) x 20 minute surveys; location and time of day not specified 

¶ Nocturnal bird and arboreal mammals: stag watching, two (2) nights for one (1) hour, 30 

minutes prior to dusk and 30 minutes post; spotlighting on foot and from a slow moving 

vehicle (10-20 kph) for 1.5 hours. 

¶ Microbats: two (2) Anabat detectors at two (2) locations, over two (2) nights. 

¶ Reptiles and amphibians: voice detection undertaken at four dams across the subject 

site; opportunistic rock and log rolling and leaf litter searches during daylight hours 

throughout subject site. 

 

Niche Environment and Heritage 2012 ï Review of Ecological Assessment: Lot 1 DP 549692 
and Part Lots 1 DP 199396, 1 DP 1159862 & 1 DP 657351, Bong Bong Road, Horsley 
(Wollongong LGA)  

Niche Environment and Heritage Pty Ltd (Niche) were commissioned to provide a review of Hayes 

(2012), outlined above.  This was an independent peer review requested by WCC as per Section 4.5 

of Chapter E18: Threatened Species of Wollongong Development Control Plan 2009.  

3.2.2 Field survey effort for this assessment 

Field survey undertaken by ELA (2009, 2011), is presented in Figure 2. 

Flora 

Vegetation mapping was undertaken using aerial photography and the Illawarra Escarpment and 

Coastal Plain Bioregional Assessment (NPWS 2002), which was supported and verified by ground 

truthing the site.  The vegetation communities were described using existing regional vegetation 

mapping and community descriptions (NPWS 2002).  Vegetation boundaries were marked on aerial 

photography and mapped using Geographical Information Systems (GIS).   

The flora and vegetation communities present on site were inspected by traversing the site and 

collecting floristic quadrat data.  For this assessment a site inspection of the subject site and the 

adjacent lot to the west of Hayes Lane was undertaken by Lucas McKinnon and Dr Rodney 

Armistead, 2 September 2011, which included two Biometric survey plots (DECC 2009), including 2 x 

0.04 ha floristic quadrats and BioMetric data was collected over 0.1 ha survey plot, including 

quantifying overstorey regeneration, percent foliage cover in upper, mid and lower strata, quantifying 

coarse woody debris and number of hollow bearing trees present (DECC 2008).  The site visit 

included a 1.5 hour traverse of the site with Gary Leonard, former Environmental Strategy Officer of 

Wollongong City Council.  
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ELA have undertaken eight (8) x 0.04 ha floristic sampling quadrats across the study area to obtain an 

understanding of the vegetation (including two BioMetric plots), although due to numerous changes to 

the boundary of the subject site, none of these quadrats fall within the current assessment area.  

Given the amount of survey undertaken at the site since 2009 (ELA 2009 and 2011; Hayes 2012; 

Niche 2012), it is considered that sufficient information has been recorded on the quality, type and 

condition of the vegetation at the subject site. 

All flora species encountered were identified to species level, where practicable.  Nomenclature 

followed the Flora of New South Wales (Harden 1992; 1993; 2000; 2002), except where more recent 

taxonomic changes have taken place.   

An assessment was also made to determine the extent of any threatened ecological communities in 

the study area, namely, Illawarra Lowlands Grassy Woodland, River-flat Eucalypt Forest on Coastal 

Floodplains and Illawarra Sub-tropical Rainforest, which are listed as endangered under the TSC 

Act. 

Threatened flora targeted during this survey included, Chorizema parviflorum (endangered population 

of the Wollongong LGA), and Pterostylis gibbosa (Illawarra Greenhood).   

Pterostylis gibbosa was considered to potentially occur at the site, with optimal survey time when this 

species is flowering between September and October.  Targeted survey for P. gibbosa undertaken by 

ELA (2009) was considered adequate to determine presence/absence of this species in the study area 

three (3) hours).  In addition to this, a reference site for a known population of this species was 

checked prior to the September 2011 survey and rosettes were found above ground with some 

individuals noted to have an inflorescence present, though it was not seen to be flowering.  Whilst not 

optimal, as rosettes for P. gibbosa were above ground, detection of this species was possible during 

the September 2011 survey.   

Chorizema parviflorum generally flowers between June and December (Fairley and Moore 2010), but 

is known to flower sporadically throughout the year, in response to unknown preferable environmental 

conditions.  ELA (2009) undertook several days of random meanders, transects and plots across the 

subject site in an effort to identify the species. 

Targeted survey for threatened flora was also undertaken by Hayes (2011), though survey effort was 

not specified.   

Fauna habitat surveys  

Detailed fauna surveys were not part of the scope of the site investigation, given the extensive survey 

effort employed by ELA (2009) (see above).  However, opportunistic searches were conducted and all 

fauna species encountered during field surveys were recorded.  Particular emphasis was given to 

searching for evidence of occupancy including scats, tracks, burrows, diggings and scratching among 

any fallen logs, smooth rims of hollows, fine and coarse woody debris, beneath rocks and logs. 
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Figure 2: Survey effort undertaken by ELA (2009, 2011) 
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3.3 SURVEY LIMITATIONS 

Section E18 of the Wollongong DCP is explicit about expected survey methodology and adequate 

survey effort, in line with the draft Threatened Biodiversity Survey and Assessment Guidelines for 

Developments and Activities (DEC 2004).  Wollongong Council was approached by ELA prior to 

completing the field assessments and Wollongong Council (G. Leonard, September 2012) approved 

the survey methodology outlined within this chapter as adequate for the subject site.  The 

modifications to the survey methodology reflect the amount of previous survey undertaken across the 

study area, and within the boundaries of the subject site.  The methodology is considered adequate to 

confidently assess the likelihood of the presence of threatened species within the subject site, and our 

subsequent Assessments of Significance (Appendix C) have been conservative in their approach.  

Where potential habitat for threatened fauna is present, the Assessment of Significance has been 

completed based on the assumption that the area is utilised by that species.   

This assessment is unlikely to provide an inventory of all the species present or likely to occur within 

the subject site.  Indeed, it is unlikely that species will be observed and recorded due to their cryptic, 

nocturnal, seasonal (flowering, seed heads or migratory) habits.  The likelihood that any fauna species 

may occur is based upon assessments of any potential habitats, not whether they were recorded 

during the survey.  Therefore, the study aims to provide an overall assessment of the ecological 

values present within the study site, with particular reference to threatened species, populations and 

ecological communities, and determining key fauna habitat features.  Where possible, every effort has 

been undertaken to reduce survey limitations by conducting survey methods in compliance with 

government and council requirements.   
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4 Results 

4.1 LITERATURE REVIEW AND DATABASE SEARCHES 

The results of data base searches for threatened flora and fauna and migratory species and ecological 

communities that have been recorded within a 10 km radius of the subject site are presented in the 

likelihood of occurrence table in Appendix A.  This search indicated that 80 threatened (21 plants, six 

frogs, two reptiles, two fish, 32 birds and 17 mammals) and twelve (12) migratory species were 

identified as either being previously recorded or have potential of occurring within the local area due to 

suitable habitat types.  Of these, two flora and ten fauna species have the potential to occur within the 

subject site.   

4.2 FIELD SURVEYS 

4.2.1 Flora 

The flora survey results were consistent with the previously ELA studies that have been undertaken in 

the region and with the vegetation community profiles identified by NPWS (2000) vegetation survey 

mapping.    

As noted, due to the boundary of the subject site being revised numerous times, no actual plot data 

was collected within the subject site, but a traverse of the vegetation proposed for removal was 

undertaken during this assessment and by Hayes (2012).   

An inventory of flora species recorded during the previous and current surveys is provided in 

Appendix A.  No threatened flora have been recorded onsite (ELA 2009, 2011; Hayes 2012; Niche 

2012). 

4.2.2 Vegetation communities 

Vegetation onsite has been described by numerous authors, including NPWS (2002), ELA (2009, 

2011), Hayes (2012) and Niche (2012).  Below is a summary of the vegetation descriptions of these 

authors, with this report making reference to the mapped vegetation units of NPWS (2002), currently 

the only regional vegetation map for the study area (Note: Tozer et al (2006) did not remap the study 

area, but rather amalgamated the data from NPWS (2002) with a number of other regional mapping 

datasets).   

Vegetation at the subject site is described here with reference to the vegetation mapping units of 

NPWS (2002), with references to the descriptions of Hayes (2012) and Niche (2012) outlined above.  

Vegetation of the study area is presented in Figure 3.  

Coastal Grassy Red Gum Forest (MU 23) ï (Illawarra Lowland Grassy Woodland) 

There are three (3) patches of this vegetation community within the subject site.  These parcels are in 

moderate condition with current and recent grazing pressures and weed invasion.  Two of these 

include the northern patch, described as óRiparian Vegetation ï eastern patchô by Hayes (2012), and a 

patch at the south-west of the site, described as óIllawarra Lowlands Grassy Woodland ï poor 

conditionô in the same report.  A third patch consisting of two remnant paddock trees is also found 

towards the north-eastern boundary of the subject site.  All patches are considered to be remnants of 
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Coastal Grassy Red Gum Forest, which is a component of the endangered ecological community 

(EEC), Illawarra Lowlands Grassy Woodland (ILGW), listed under the TSC Act. 

Northern patch ï 0.58 ha 

This patch was not previously mapped by NPWS (2002), though as this mapping relied upon aerial 

photography of the late 1990ôs, it is possible that a proportion of the current regrowth vegetation was 

not present at that time.  Using this classification, this remnant could be included within the Acacia 

Scrub mapping unit, given the predominance of the Acacia species, A. maidenii and A. mearnsii, 

and/or, and Coastal Grassy Red Gum Forest, due to the presence of two large remnant E. tereticornis.  

The entire remnant is here classified as the latter, given the contiguous nature of the remnant and the 

predominance of the tree/shrub species, A. maidenii, which is a positive diagnostic species for this 

vegetation type, when found in conjunction with E. tereticornis.  

As noted by Hayes (2012), mid-storey of this remnant is a mixture of mesophyllous native tree/shrub, 

Acmena smithii, and the exotic shrub species Lantana camara. 

Whilst this patch has been mapped as Coastal Grassy Red Gum Forest, which is a component of the 

ILGW EEC, this remnant is found in a highly modified state and is dominated by the colonising species 

A. maidenii and A. mearnsii.  It is noted that this remnant retains two mature E. tereticornis, but these 

individuals are outside of the proposed development footprint. 
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Figure 3: Vegetation communities within the study area (ELA 2012) 
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South-western patch ï 0.28 ha 

This area has been segregated into two remnants of varying condition by Hayes (2012), though as 

noted by Niche (2012), there does not appear to be any justification for any segregation based on 

condition, as the areas are very similar in terms of species composition and weed infestation.  The two 

polygons identified in the south-west of the site are, therefore, considered as one patch in this report.   

The patch retains a mature canopy of E. tereticornis and E. eugenioides (Narrow-leaved Stringybark), 

approximately 15-20 m in height.  As noted by Hayes and Niche, this area retains a number of 

naturally regenerating Eucalypt saplings.  No native shrub layer is present within this remnant, though 

native mid-storey species recorded within the study area include, Pittosporum undulatum (Sweet 

Pittosporum), Backhousia myrtifolia (Ironwood), Bursaria spinosa subsp. spinosa (Blackthorn), Breynia 

oblongifolia (Dwarf Apple), Rapanea variabilis, Acacia maidenii (Maidens Wattle), Acacia mearnsii, 

Melaleuca styphelioides and M. decora.  Lantana camara is present within this patch.  This species 

commonly occurs in all remnants of this vegetation type within the Wollongong LGA.  

Native groundcover included the grasses, Microlaena stipoides var. stipiodes and Bothriochloa macra 

(Red-leg Grass).  Other native species common to the understorey of this vegetation type within the 

study area include, Dichondra repens (Kidney Weed), Desmodium varians, Oplismenus imbecillis, 

Commelina cyanea, Pratia purpurascens (White Root), Poa labillardieri var. labillardieri (Tussock 

Grass), Entolasia marginata, Themeda australis (Kangaroo Grass), Eragrostis leptostachya, 

Echinopogon ovatus, Chloris divaricata var. divaricata, Chloris ventricosa and Carex longebrachiata.  

Common exotic groundcovers in this vegetation type throughout the Wollongong LGA include the 

small shrub species, Sida rhombifolia (Paddyôs Lucerne), and the grasses Pennisetum clandestinum 

(Kikuyu) and Axonopus fissifolius (Narrow-leaved Carpet Grass).  

The assessment of this patch as partially in poor condition and partially in good condition by Hayes 

(2012) is not clear, as it appears to maintain a consistent groundcover of native species, a mature 

canopy of E. tereticornis and E. eugenioides, which are found in both juvenile form and as saplings in 

the groundcover, despite current grazing pressures.  Whilst this remnant is currently suffering from a 

L. camara incursion, as noted above, this is common to most vegetation in the Wollongong LGA, and 

in particular within this vegetation type.  The L. camara incursion has not detracted from the natural 

resilience of the remnant, as noted by the presence of native grasses in the understorey and the 

natural regeneration of canopy species.   

North-eastern remnant ï 0.08 ha 

This small patch of vegetation consists of two remnant hollow bearing trees, above an exotic pasture 

understorey discussed below. 

Exotic Grassland 

Exotic grassland is the most common and extensive vegetation community present within the study 

area and subject site.  Prior to the region being cleared for agriculture and grazing, the survey site 

would have been dominated by the Illawarra Lowland Grassy Woodland community previously 

discussed.  Presently, the pasture is dominated by dense groundcover of exotic and native grasses 

and herbs.  Groundcovers include A. fissifolius, M. stipoides var. stipoides, Chloris gayana (Rhodes 

Grass), Dichondra repens (Kidney Weed), Briza minor (Shivery Grass), Pratia purpurascens 

(Whiteroot) and Senecio madagascariensis (Fireweed).\ 
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Threatened flora 

No threatened plants were recorded within the study site.  

4.2.3 Fauna habitat 

Hollow bearing trees 

Six (6) hollow bearing trees (HBTs) have been recorded in the subject site, with 48 being recorded 

within the study area.  Previously, a total of 74 hollow bearing trees were recorded within the broader 

study area, though a recent development of Brooks Reach to the south-east removed 26 of these 

trees, with compensatory habitat boxes provided in the retained vegetation conservation area of this 

site. 

Hollow bearing trees are an important habitat resource for a number of native fauna groups, in 

particular to microchiropteran bats (microbats), which are noted to be in high abundance in the 

broader study area (see Section 4.2.4), with up fourteen (14) species recorded and up to six (6) of 

these listed as threatened microbats.  The hollows range in size and could provide for a range of 

occupants in addition to microbats, including Petaurus breviceps (Sugar Glider) and Trichosurus 

vulpecula (Brush-tailed Possum), which in turn provide a food resource for large predatory birds, such 

as Ninox strenua (Powerful Owl).   

Farm dams 

The aquatic habitats within the subject site include a small creek and a drainage line linking two farms 

dams.  The small creek was flowing at the time of the survey.  The creek lies outside the proposed 

development footprint, within a moderately incised channel with steep banks, surrounded by linear 

patches of dense native vegetation and Lantana camara thickets.  The small drainage line crosses the 

site diagonally in the eastern half of the subject site, linking the two farm dams.  Each dam contains 

emergent, sub-emergent and floating vegetation (Figure 2).  The vegetation is of suitable quality to 

provide potential breeding and foraging habitat for Litoria aurea (Green and Golden Bell Frog), though 

this species is not considered to occur within the study area or the locality.  The closest known 

population of this species is at Port Kembla, approximately 10 km to the east and dissected by 

residential, industrial and rural development, as well as major road infrastructure. 

These dams do, however, provide a watering point for the threatened microbats known from the study 

area (see Section 4.2.4). 

Coarse woody debris 

Coarse woody debris (CWD) is an important habitat resource for ground dwelling mammals, reptiles 

and amphibians, providing refugia and food resources in the form of invertebrates.  This assessment 

did not quantify CWD within the subject site, but data obtained from BioMetric plots undertaken within 

the study area reflects a limited amount of CWD to be present (Appendix D), which is common in 

grazed paddocks as fallen timber is removed for firewood or to provide more area for pasture grasses 

to flourish as a food resource for grazing cattle.  Whilst this resource is limited within the study area, it 

is important to note that no threatened fauna known or with the potential to occupy the study area are 

reliant on this habitat resource.  
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Riparian vegetation 

The northern boundary of the site is bounded by Robins Creek and its associated terraces.  These 

areas are not well vegetated with remnant vegetation, but include small patches of regrowth Acacia 

spp., L. camara, some native mesic shrub species (e.g. A. smithii, B. myrtifolia) as well as remnant 

Eucalypt species.  As discussed further below, it is noted that the riparian vegetation of Robins Creek 

is proposed to be revegetated and rehabilitated through the implementation of Vegetation 

Management Plan (VMP) that will be prepared as mitigation to the loss of remnant vegetation at the 

site. 

4.2.4 Fauna  

Avifauna 

A total of 57 bird species have been recorded within the study area, including the migratory Cattle 

Egret (Ardea ibis).   

No threatened birds were recorded during survey.  A full inventory of fauna recorded at the site is 

provided in Appendix A. 

Arboreal mammals 

No arboreal mammals were recorded using either spotlighting or Elliott trapping, though Brush-tailed 

Possum scats were recorded on site by ELA (2009). 

Microbats 

Fourteen (14) microbats were recorded over the survey period between 2009 and 2011, including six 

(6) species listed as vulnerable under the TSC Act including Falsistrellus tasmaniensis (Eastern False 

Pipistrelle), Miniopterus australis (Little Bentwing-bat), Miniopterus schreibersii oceanensis (Eastern 

Bentwing-bat), Mormopterus norfolkensis (Eastern Freetail Bat), Saccolaimus flaviventris (Yellow-

bellied Sheathtail Bat) and Scoteanax rueppellii (Greater Broad-nosed Bat). 

No species listed under the EPBC Act were detected during survey.   

Reptiles and amphibians: 

Five frog species were detected during survey including, Litoria fallax (Eastern Dwarf Tree Frog), 

Litoria peronii (Perons Tree Frog), Litoria revelata (Revealed Frog), Crinia signifera (Common Eastern 

Froglet), Limnodynastes peronii (Striped Marsh Frog), and two (2) reptiles, Pseudechis porphyriacus 

(Red-bellied Black Snake) and Lampropholis delicata (Dark-flecked Garden Sunskink).  

None of the species detected are listed as threatened under the TSC Act or the EPBC Act, and no 

species listed under these Acts are considered likely to utilise the study area. 

Aquatic fauna 

Only one aquatic fauna species was recorded at the site, Anguilla reinhardtii (Longfin Eel).  This 

species is common to freshwater habitats across NSW.  No threatened aquatic fauna are considered 

likely to occur at the site. 
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5 Impact assessment 

5.1 DIRECT IMPACTS  

The proposal to subdivide the site into residential allotments will impact on the existing environment 

(refer to Figure 4).  The following direct impacts on flora and fauna are anticipated from the proposal: 

¶ Clearing  or modification of approximately 0.52 ha of remnant Coastal Grassy Red Gum 

Forest, a component of the listed, Illawarra Lowlands Grassy Woodland EEC in the 

subject site;  

¶ The removal of up to six (6) hollow bearing trees;  

¶ Infilling of drainage lines and two associated farm dams that has been historically grazed; 

¶ Edge effects.   

 

5.2 INDIRECT IMPACTS 

The following indirect impacts on flora and fauna are anticipated from the proposal: 

¶ Potential weed invasion, erosion and sedimentation, and changes to microclimate;   

¶ Increased velocity and volume of stormwater due to impermeable surfaces. 
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Figure 4: Development footprint of the proposed subdivision. 
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Figure 5: Drainage lines 
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5.3 CONCLUSION OF ASSESSMENT OF SIGNIFICANCE  

The Assessment of Significance under Section 5A of the EP&A Act was applied to (Appendix C): 

¶ Illawarra Lowlands Grassy Woodland 

¶ Ninox strenua (Powerful Owl) 

¶ Lophoictinia isura (Square-tailed Kite) 

¶ Saccolaimus flaviventris (Yellow-bellied Shirttail Bat) 

¶ Falsistrellus tasmaniensis (Eastern False Pipistrelle) 

¶ Mormopterus norfolkensis (Eastern Freetail Bat) 

¶ Scoteanax rueppellii (Greater Broad-nosed Bat) 

¶ Myotis macropus (Large-footed Myotis) 

¶ Mormopterus schreibersii oceanensis (Eastern Bentwing-bat) 

¶ Mormopterus australis (Little Bentwing-bat) 

 

This concluded that it was unlikely that the development would significantly impact on the threatened 

species and EECôs assessed.  

The extent of habitat to be removed and indirect impacts is negligible in the context of the available 

resources in the remaining vegetation in the locality (10 km radius).  Six hollow bearing trees will be 

removed, however, a considerable number of HBTs, which are often limited in consolidated remnants 

on the coastal plain, will be retained in the study area.  The removal of the vegetation in the subject 

site will not affect habitat connectivity nor increase fragmentation, as the vegetation to be cleared is on 

the margins of the main remnants in the area.   

5.4 CONCLUSION OF SIGNIFICANCE ASSESSMENTS FOR EPBC ACT 
REQUIREMENTS  

One migratory species was considered likely to occur on site; Ardea ibis (Cattle Egret).  The 

Significance Assessment Criteria under the EPBC Act was applied to those species observed on the 

site or considered likely to occur (Appendix C).  The outcome of this assessment was that it is 

unlikely that the development would significantly impact on those threatened or migratory species 

assessed, namely the Cattle Egret.  The site provides foraging habitat for Cattle Egret, but this is not a 

limited resource on the coastal plains of Wollongong and the Illawarra.  Referral to the Commonwealth 

under the EPBC Act is not necessary. 

Further, recommendations have been provided in Section 6 to ameliorate the potential impacts on 

site. 

 

  



M cP h a i l s  E a s t  ï F l or a  a n d  F a u na  As s e ss m e n t   

 

 

©  E C O  L O G I C AL  AU S T R AL I A P T Y L T D  30 

 

6 Recommendations 

The following recommendations have been developed in order to mitigate the potential impacts of the 

proposed development.    

¶ Pre-clearance survey for Powerful Owl and threatened microbats, to determine if hollows 

are being utilised at the subject site.  In addition, soft felling techniques are to be used for 

hollow bearing trees, in the presence of a suitably qualified ecologist to attend to any 

injured fauna. 

¶ Replacement of all hollows removed from the subject site by equivalently sized nest 

boxes, placed in a vegetation remnant with secure land tenure, in close proximity to the 

site.  Nest boxes should be designed in accordance with current literature (eg. Goldingay 

et al. 2007; Harper et al. 2005; Goldingay 2009; Durant et al. 2009; Goldingay and 

Stevens 2009; Beyer 2003; Beyer and Goldingay 2006; and Franks and Franks 2006), 

providing for a range of fauna groups found on site and are to be the subject of ongoing 

monitoring and maintenance. Details on the placement and timing of next boxes are to be 

included in a Flora and Fauna Management Plan (FFMP) to be prepared for the site. 

¶ Revegetation of the riparian corridor to the north of the site and areas not within the 

development footprint with appropriate species selection from the Coastal Grassy Red 

Gum forest community, in accordance with the Wollongong DCP. Details of the 

revegetation to be conducted are to be contained within a FFMP to be prepared for the 

site. 

¶ Strict erosion and sediment control measures must be implemented up slope of retained 

remnant vegetation and creeklines.  Measures are to be incorporated into an Erosion and 

Sediment Control Plan (E&SCP).  Sediment control is to be routinely inspected after 

rainfall events and periodically inspected during normal conditions.  All inspections are to 

be documented in an active version of the E&SCP and include all findings, photos and 

any actions required and implemented. An ecologist is to be present during the felling of 

hollow-bearing trees and is to inspect each tree hollow, capture any native fauna and 

relocate to suitable habitat in the locality. 
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7 Conclusion 

This report has considered the ecological values identified during the current and previous surveys for 

the subject site, relevant Commonwealth, state and local government legislation, policies and plans. 

Two vegetation communities were found within the subject site; Coastal Grassy Red Gum Forest, and 

exotic grassland.  One EEC occurs within the subject site, two threatened fauna species and one 

migratory species were recorded.  An additional 8 threatened or migratory species are considered to 

have the potential to occur within the subject site, based on the presence of suitable habitat. 

The proposed subdivision will clear approximately 0.52 ha of remnant vegetation, some of which 

contains hollow bearing trees.  Based on the significance assessment provided in Appendix C, it is 

unlikely that the proposal will result in significant impacts to any threatened or migratory species or 

EECôs listed under the TSC Act or EPBC Act.  Therefore, a Species Impact Statement (SIS) and/or 

referral to SEWPAC is not required. 

The preparation of a Vegetation Management Plan including a section on Fauna Habitat Management 

for the subject site, and other measures, will mitigate against the impacts of vegetation clearance and 

habitat removal at the subject site.  A number of measures have been recommended, including: 

¶ Pre-clearance survey for Powerful Owl and threatened microbats, to determine if hollows are 

being utilised at the subject site 

¶ Soft felling techniques for hollow bearing trees, in the presence of a suitably qualified ecologist 

to attend to any injured fauna  

¶ Replacement of all hollows removed from the subject site by equivalently sized nest boxes, 

placed in a vegetation remnant with secure land tenure, in close proximity to the site 

¶ Revegetation of the riparian corridor to the north of the site with appropriate species selection 

from the Coastal Grassy Red Gum forest community, in accordance with the Wollongong DCP 

¶ Soil and water management plans should also be put in place to limit offsite impacts from run 

off during the construction phase 

Section 6 provides recommendations to further reduce the overall impacts of the proposal.   
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Appendix A: Flora and fauna inventory 

Flora species recorded during the current survey within the study site. 

SPECIES NAME COMMON NAME FAMILY ILGW 
GROWTH 

FORM 
Q1 Q2 

NATIVE SPECIES 

Asperula conferta Common woodruff Rubiaceae 
 

herb x  

Citriobatus pauciflorus Orange Thorn Pittosporaceae yes shrub 
 

 

Commelina cyanea Native Wandering Jew Commelinaceae yes herb x x 

Cyperus sp. 
 

Cyperaceae 
 

sedge x x 

Desmodium varians Slender-tick Trefoil 
Fabaceae - 

Faboideae 
yes herb 

 
x 

Dichondra repens Kidney Weed Convolvulaceae yes herb x x 

Eragrostis leptostachya Paddock Lovegrass Poaceae 
 

grass 
 

x 

Eucalyptus bosistoana Coast Grey Box Myrtaceae yes tree 
 

 

Eucalyptus eugenioides Thin-leafed Stringybark Myrtaceae yes tree 
 

x 

Eucalyptus tereticornis Forest Red Gum Myrtaceae yes tree x x 

Ficus macrophylla Morton Bay Fig Moraceae 
 

Tree x  

Galium sp. 
 

Rubiaceae 
 

herb 
 

x 

Geitonoplesium 

cymosum 
Scrambling Lily Luzuriagaceae yes climber x  

Geranium homeanum 
 

Geraniaceae 
 

herb x  

Glochidion ferdinandi Cheese Tree Phyllanthaceae 
 

tree 
 

 

Glycine tabacina 
 

Fabaceae - 

Faboideae 
yes climber x  

Juncus sp. Rush Juncaceae 
 

sedge x  

Melaleuca styphelioides Prickly-leaved Tea tree Myrtaceae yes tree x  

Microlaena stipoides Weeping Grass Poaceae yes grass 
 

x 

Oxalis perennans 
 

Oxalidaceae 
 

herb x x 

Parsonsia straminea Common Silkpod Apocynaceae yes climber 
 

x 

Pittosporum undulatum Sweet Pittosporum Pittosporaceae 
 

tree 
 

 

Planchonella australis Black Apple Sapotaceae 
 

tree 
 

 

Pratia purpurascens Whiteroot Lobeliaceae yes herb 
 

x 

Alphitonia excelsa Red Ash Rhamnaceae 
 

tree 
 

 

Chloris sp. (tall) Tall Windmill Grass Poaceae 
 

grass x  

Sporobolus elongatus Slender Rats Tail Grass Poaceae 
 

grass 
 

x 

EXOTIC SPECIES 

Ageratina adenophora Crofton Weed Asteraceae 
 

herb x  
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SPECIES NAME COMMON NAME FAMILY ILGW 
GROWTH 

FORM 
Q1 Q2 

Ageruillana sp. 
   

herb x  

Centaurea calcitrapa Star Thistle Asteraceae 
 

herb x x 

Cirsium vulgare Thistle Asteraceae 
 

herb x  

Lantana camara Lantana Verbenaceae 
 

shrub x x 

Ligustrum sinense Small Leaved Privet Oleaceae 
 

shrub 
 

x 

Lycium ferocissimum African Boxthorn Solanaceae 
 

shrub x  

Plantago lanceolata Lamb's Tongue Plantaginaceae 
 

herb x  

Rumex sp. Dock Polygalaceae 
 

herb x x 

Senecio 

madagascariensis 
Fireweed Asteraceae 

 
herb x x 

Sida rhombifolia Paddy's Lucerne Malvaceae 
 

shrub x x 

Solanum 

pseudocapsicum 
Madeira Winter Solanaceae 

 
shrub 

 
x 

Sporobolus sp. Rat's-tail grass Poaceae 
 

grass x  

Stenotaphrum 

secundatum 
Buffalo Grass Poaceae 

 
grass 

 
x 

Taraxacum sp. Dandelions Asteraceae 
 

herb 
 

x 

Verbena bonariensis Purpletop Verbenaceae 
 

herb x  

Note:  ILGW = Illawarra Lowland Grassy Woodland character species: Q = quadrat number 
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Fauna species recorded within the study area between 2009 and 2012.  

CLASS FAMILY SCIENTIFIC NAME COMMON NAME 
RECORD 

TYPE 

ELA

2011 

ELA 

2010 

ELA200

9 

HAYES 

2012 

BIRDS 

Aves Acanthizidae Acanthiza pusilla Brown Thornbill obs X    

Aves Acanthizidae Smicrornis brevirostris Weebill call obs X X X  

Aves Accipitridae Elanus axillaris Black-shouldered Kite obs X X X  

Aves Acrocephalidae Acrocephalus australis Australian Reed-Warbler call  X X  

Aves Anatidae Anas castanea Chestnut Teal obs X    

Aves Anatidae Anas superciliosa Pacific Black Duck obs X X X  

Aves Anatidae Chenonetta jubata Australian Wood Duck obs X   X 

Aves Ardeidae Ardea alba Great Egret obs X    

Aves Ardeidae Ardea ibis Cattle Egret obs X X   

Aves Ardeidae Ardea pacifica White-necked Heron obs   X  

Aves Ardeidae Egretta novaehollandiae White-faced Heron obs X X X  

Aves Artamidae Artamus cyanopterus Dusky Woodswallow obs  X X  

Aves Artamidae Cracticus torquatus Grey Butcherbird call obs  X X  

Aves Artamidae Gymnorhina tibicen Australian Magpie obs X X X X 

Aves Artamidae Strepera graculina Pied Currawong obs call  X X  

Aves Cacatuidae Cacatua galerita Sulphur-crested Cockatoo obs X X X X 

Aves Cacatuidae Cacatua sanguinea Little Corella obs X X X  

Aves Cacatuidae Cacatua sanguinea Long-billed Corella Unk.    X 

Aves Cacatuidae Eolophus roseicapillus Galah obs  X X  

Aves Campephagidae 
Coracina 

novaehollandiae 
Black-faced Cuckoo-shrike obs  X X X 

Aves Charadriidae Vanellus miles Masked Lapwing call  X X  
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CLASS FAMILY SCIENTIFIC NAME COMMON NAME 
RECORD 

TYPE 

ELA

2011 

ELA 

2010 

ELA200

9 

HAYES 

2012 

Aves Climacteridae 
Cormobates 

leucophaeus 
White-throated Treecreeper call  X X  

Aves Columbidae Geopelia placida Peaceful Dove obs  X X  

Aves Corvidae Corvus coronoides Australian Raven obs X X X X 

Aves Corvidae Corvus orru Torresian Crow
1 

call  ? ?  

Aves Eupetidae Psophodes olivaceus Eastern Whipbird call X X X  

Aves Falconidae Falco cenchroides Nankeen Kestrel obs  X X X 

Aves Halcyonidae Dacelo novaeguineae Laughing Kookaburra call X X X X 

Aves Halcyonidae Todiramphus sanctus Sacred Kingfisher Unk.    X 

Aves Hirundinidae Hirundo neoxena Welcome Swallow obs X X X  

Aves Maluridae Malurus cyaneus Superb Fairy-wren obs call X X X X 

Aves Meliphagidae 
Acanthorhynchus 

tenuirostris 
Eastern Spinebill Unk.    X 

Aves Meliphagidae 
Anthochaera 

carunculata 
Red Wattlebird call obs X X X X 

Aves Meliphagidae 
Lichenostomus 

chrysops 
Yellow-faced Honeyeater Call obs  X X X 

Aves Meliphagidae 
Manorina 

melanocephala 
Noisy Miner obs X X X X 

Aves Meliphagidae Meliphaga lewinii Lewin's Honeyeater obs X X X X 

Aves Meliphagidae Philemon corniculatus Noisy Friarbird obs X X X  

Aves Monarchidae Grallina cyanoleuca Magpie-lark obs call  X X  

Aves Pachycephalidae Colluricincla harmonica Grey Shrike-thrush call X X X  

Aves Pachycephalidae Pachycephala pectoralis Golden Whistler call X    

Aves Pardalotidae Pardalotus punctatus Spotted Pardalote obs X X X  

Aves Pardalotidae Sericornis frontalis White-browed Scrubwren obs   X  
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CLASS FAMILY SCIENTIFIC NAME COMMON NAME 
RECORD 

TYPE 

ELA

2011 

ELA 

2010 

ELA200

9 

HAYES 

2012 

Aves Passeriformes Aplonis metallica* Metallic Starling obs call  X X  

Aves Petroicidae Eopsaltria australis Eastern Yellow Robin call obs X X X  

Aves Petroicidae Microeca fascinans Jacky Winter Unk.    X 

Aves Phalacrocoracidae 
Microcarbo 

melanoleucos 
Little Pied Cormorant Unk.    X 

Aves Podicipedidae 
Poliocephalus 

poliocephalus 
Hoary-headed Grebe obs X    

Aves Psittacidae 
Platycercus adscitus 

eximius 
Eastern Rosella obs X X X X 

Aves Psittacidae Platycercus elegans Crimson Rosella obs X    

Aves Psittacidae 
Trichoglossus 

haematodus 
Rainbow Lorikeet call obs X X X X 

Aves Ptilonorhynchida 
Ptilonorhynchus 

violaceus 
Satin Bowerbird obs X    

Aves Rallidae Gallinula tenebrosa Dusky Moorhen Unk.    X 

Aves Rallidae Porphyrio porphyrio Purple Swamphen obs X X X X 

Aves Rhipiduridae Rhipidura albiscapa Grey Fantail call obs X X X X 

Aves Rhipiduridae Rhipidura leucophrys Willie Wagtail call obs X X X X 

Aves Strigidae Ninox boobook Southern Boobook 
call off-

site 
 X X X 

Aves Sturnidae Acridotheres tristis* Common Myna obs X X X X 

MAMMALS 

Mammalia Canidae Vulpes vulpes* Fox scat X X X  

Mammalia Cervidae Cervus timoriensis Rusa obs X    

Mammalia Cervidae Dama dama* Fallow Deer scat obs  X X  

Mammalia Leporidae Oryctolagus cuniculus* Rabbit scat X X X  
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CLASS FAMILY SCIENTIFIC NAME COMMON NAME 
RECORD 

TYPE 

ELA

2011 

ELA 

2010 

ELA200

9 

HAYES 

2012 

Mammalia Macropodidae Macropus giganteus Eastern Grey Kangaroo scat ?    

Mammalia Phalangeridae Trichosurus vulpecula Common Brushtail Possum Anabat  X X  

Mammalia 

(Chiroptera) 
Emballonduridae 

Saccolaimus 

flaviventrus 
Yellow-bellied Sheathtail-bat Anabat    X 

Mammalia 

(Chiroptera) 
Miniopteridae Miniopterus australis Little Bentwing-bat Anabat    X 

Mammalia 

(Chiroptera) 
Miniopteridae 

Miniopterus 

schreibersii 

oceanensis 

Eastern (East-coast) 

Bentwing-bat 
Anabat  X X X 

Mammalia 

(Chiroptera) 
Molossidae 

Mormopterus 

norfolkensis 

Eastern (East-coast) 

Freetail-bat 
Anabat  X X X 

Mammalia 

(Chiroptera) 
Molossidae Mormopterus ridei Eastern Freetail-bat Anabat    X 

Mammalia 

(Chiroptera) 
Molossidae Tadarida australis White-striped Freetail-bat Anabat  X X  

Mammalia 

(Chiroptera) 
Vespertilionidae Chalinolobus gouldii Gould's Wattled Bat Anabat  X X  

Mammalia 

(Chiroptera) 
Vespertilionidae Chalinolobus morio Chocolate Wattled Bat Anabat  X X X 

Mammalia 

(Chiroptera) 
Vespertilionidae 

Falsistrellus 

tasmaniensis 
Eastern False Pipistrelle Anabat    X 

Mammalia 

(Chiroptera) 
Vespertilionidae Scoteanax rueppellii Greater Broad-nosed Bat Anabat    X 

Mammalia 

(Chiroptera) 
Vespertilionidae Scotorepens orion Eastern Broad-nosed Bat Anabat    X 

Mammalia 

(Chiroptera) 
Vespertilionidae Vespadelus darlingtoni Large Forest Bat Anabat  X X X 

Mammalia Vespertilionidae Vespadelus regulus Southern Forest Bat Anabat    X 
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CLASS FAMILY SCIENTIFIC NAME COMMON NAME 
RECORD 

TYPE 

ELA

2011 

ELA 

2010 

ELA200

9 

HAYES 

2012 

(Chiroptera) 

Mammalia 

(Chiroptera) 
Vespertilionidae Vespadelus vulturnus Little Forest Bat Anabat  X X X 

FISH 

Actinopterygi

i 
Anguillidae Anguilla reinhardtii Longfin Eel ob  X X  

AMPHIBIANS 

Amphibia Hylidae Litoria fallax Eastern Dwarf Tree Frog Call    X 

Amphibia Hylidae Litoria peronii Perons Tree Frog Call    X 

Amphibia Hylidae Litoria revelata Revealed Frog call X X X  

Amphibia Myobatrachidae Crinia signifera Common Eastern Froglet call X X X X 

Amphibia Myobatrachidae Limnodynastes peronii Striped Marsh Frog Call    X 

REPTILES 

Reptilia Elapidae 
Pseudechis 

porphyriacus 
Red-bellied Black Snake Obs?    X 

Reptilia Scincidae Lampropholis delicata Dark-flecked Garden Sunskink obs  X X  

Species identified in bold are listed threatened species under the NSW Threatened Species Conservation Act 1995; * = exotic species; 
1
 = possibly a 

misidentified Little Raven (Corvus mellori) 
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Appendix B. Likelihood of occurrence table 

An assessment of likelihood of occurrence was made for threatened and migratory species identified from the database search (14 November 2012).  
Five terms for the likelihood of occurrence of species are used in this report.  This assessment was based on database or other records, presence or 
absence of suitable habitat, features of the proposal site, results of the field survey and professional judgment.  The terms for likelihood of occurrence 
are defined below:  

¶ ñyesò = the species was or has been observed on the site 

¶ ñlikelyò = a medium to high probability that a species uses the site 

¶ ñpotentialò = suitable habitat for a species occurs on the site, but there is insufficient information to categorise the species as likely to occur, 

or unlikely to occur  

¶ ñunlikelyò = a very low to low probability that a species uses the site 

¶ ñnoò = habitat on site and in the vicinity is unsuitable for the species. 
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Table 1. Likelihood of occurrence of threatened and migratory species and populations in the study area, based on database searches 

completed on November 2012 (ELA 2012), and previous data searches (Hayes 2012 and ELA 2009). 

SCIENTIFIC 

NAME 

ELA 

2012 

HAYES 

2011 

ELA 

2009 

COMMON 

NAME 

TSC 

ACT 

EPBC 

ACT 
HABITAT ASSOCIATIONS 

LIKELIHOOD OF 

OCCURRENCE 

FLORA 

Caladenia 

tessellata 
Y  Y 

Thick Lip 

Spider Orchid 
E V 

Caladenia tessellata occurs in grassy sclerophyll 

woodland, often growing in well-structured clay loams 

or sandy soils south from Swansea (DEC 2007). 

Usually in sheltered moist places, in areas of 

increased sunlight. This species flowers from 

September to November (DEC 2007). 

Unlikely. 

Due to disturbance history. 

Chorizema 

parviflorum 
Y Y Y 

Chorizema 

parviflorum 

Benth. In the 

Wollongong 

and 

Shellharbour 

LGAs 

Eastern 

Flame Pea 

E2 - 

Chorizema parviflorum is an erect or ascending shrub 

that grows to a height of 50 cm above the ground.  

Leaves are alternate, the pea-flowers are yellow with a 

red centre, borne in loose clusters at the ends of 

branches (DEC 2005). This endangered C. parviflorum 

population exists between Austinmer and Albion Park 

in the LGAôs of Wollongong and Shellharbour (DEC 

2005). All known sites occur in woodland or forest 

dominated by Forest Red Gum (Eucalyptus 

tereticornis) and/or Woollybutt (E. longifolia).  The 

species is difficult to locate when not in flower, as it is 

often tangled amongst (and partially concealed by) a 

grassy understorey (DEC 2005). 

Unlikely 

Not recorded during multiple 

surveys during flowering 

period. 
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SCIENTIFIC 

NAME 

ELA 

2012 

HAYES 

2011 

ELA 

2009 

COMMON 

NAME 

TSC 

ACT 

EPBC 

ACT 
HABITAT ASSOCIATIONS 

LIKELIHOOD OF 

OCCURRENCE 

Cryptostylis 

hunteriana 
Y  Y 

Leafless 

Tongue 

Orchid 

V E 

Cryptostylis hunteriana occurs in a range of vegetation 

types including swamp-heath and woodland (DEC 

2007). The larger populations typically occur in 

woodland dominated by Scribbly Gum (Eucalyptus 

sclerophylla), Silvertop Ash (E. sieberi), Red 

Bloodwood (Corymbia gummifera) and Black Sheoak 

(Allocasuarina littoralis) (DEC 2007). Bell (2001) 

identified the Coastal Plains Scribbly Gum Woodland 

and Coastal Plains Smoothed-barked Apple Woodland 

as potential habitat on the Central Coast. Flowers 

between November and February, although may not 

flower regularly (DEC 2007; Bell 2001). 

Unlikely 

Due to disturbance history. 

Cynanchum 

elegans 
Y  Y 

White-

flowered Wax 

Plant 

E E 

Cynanchum elegans is a climbing species that has a 

variable form (DEC 2007). It occurs in dry rainforest 

gullies, scrub and scree slopes (NPWS 1997). It 

prefers the ecotone between dry subtropical rainforest 

and sclerophyll woodland/forest.  Flowers between 

August and May, peaking in November (DEC 2007). 

Seeds are unlikely to persist in the seedbank (DEC 

2007). 

Unlikely 

No suitable habitat (gullies 

or slopes) within the site. 

Daphnandra 

johnsonii, 

listed in NSW as 

Daphnandra sp. 

C Illawarra 

Y  Y 
Illawarra 

Socketwood 

E and 

E2 
E 

Daphnandra sp. C Illawarra is a rainforest tree that 

can grow to 20 metres tall. Restricted to the Illawarra 

region where it has been recorded from the local 

government areas of Shoalhaven, Kiama, 

Shellharbour and Wollongong (DEC 2005).  Occupies 

the rocky hillsides and gullies of the Illawarra lowlands, 

occasionally extending onto the upper escarpment 

slopes (DEC 2005).  Associated vegetation includes 

rainforest and moist eucalypt forest.  Associated soils 

are loams and clay loams derived from volcanic and 

fertile sedimentary rocks (DEC 2005).  Flowers briefly 

in September and early October with fruits taking 10 to 

12 months to mature (DEC 2005). 

No 

Not recorded within the site. 
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SCIENTIFIC 

NAME 

ELA 

2012 

HAYES 

2011 

ELA 

2009 

COMMON 

NAME 

TSC 

ACT 

EPBC 

ACT 
HABITAT ASSOCIATIONS 

LIKELIHOOD OF 

OCCURRENCE 

Eucalyptus 

nicholii 
Y  Y 

Narrow-

leaved Black 

Peppermint 

V V 

This species is widely planted as an urban street tree 

and in gardens but is quite rare in the wild.  It is 

confined to the New England Tablelands of NSW, 

where it occurs from Nundle to north of Tenterfield, 

largely on private property (DEC 2005).  Grows in dry 

grassy woodland, on shallow and infertile soils, mainly 

on granite.  This species is found in the following 

catchment management authority regions (DEC 2005). 

Recorded 

This species appears to 

have been planted in the 

house yard of an adjacent 

property 

Irenepharsus 

trypherus 
Y  Y 

Illawarra 

Irene, 

Delicate 

Cress 

E E 

Irenepharsus trypherus typically inhabits steep rocky 

slopes near cliff lines and ridge tops or gullies on the 

coastal escarpment between Wollongong and the 

Shoalhaven (Harden 1994).  The species is less 

typically found growing out of rock crevices or on 

narrow benches along cliff lines (DEC 2005). The vast 

majority of sites are recorded from the upper slopes of 

the ridge systems that extend south and east of the 

Illawarra escarpment, although the species has also 

been recorded from the deep sandstone gorges of the 

Shoalhaven River, and associated vegetation includes 

moist sclerophyll forest, Backhousia myrtifolia thicket, 

and rainforest (DEC 2005). 

Unlikely 

Suitable escarpment habitat 

is not present within the site. 

Lespedeza 

juncea subsp. 

sericea 

Y  Y 

Lespedeza 

juncea subsp. 

sericea in the 

Wollongong 

LGA 

EP - 

An erect or spreading perennial subshrub.  Pink-purple 

pea flowers borne singularly, or in clusters of up to 

seven. Fruit a small pod to 3 mm long (DEC 2005). 

This endangered population occurs south of Dapto in 

the Wollongong LGA.  Known from just one roadside 

population of approximately 200 plants (DEC 2005). 

Located in a small strip of open forest dominated by 

Eucalyptus tereticornis (Forest Red Gum), E. longifolia 

(Woollybutt), and Melaleuca decora (White Feather 

Honeymyrtle), on Budgong Sandstone.  Prefers full 

sun to light shade. Flowers between February and 

March (DEC 2005) 

No 

Not recorded within the site, 

possibly due to history of 

disturbance 
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SCIENTIFIC 

NAME 

ELA 

2012 

HAYES 

2011 

ELA 

2009 

COMMON 

NAME 

TSC 

ACT 

EPBC 

ACT 
HABITAT ASSOCIATIONS 

LIKELIHOOD OF 

OCCURRENCE 

Leucopogon 

exolasius 
Y  Y 

Woronora 

Beard-heath 
V V 

Associated with Sydney Sandstone Gully Forest on 

rocky hillsides and creek banks (NPWS 1997), and 

populations occur (but are not limited to the upper 

Georges River area and in Heathcote National Park 

(DEC 2005). 

Unlikely 

Due to history of 

disturbance and absence of 

suitable habitat (Sydney 

Sandstone Gully Forest). 

Melaleuca 

biconvexa 
Y  Y 

Biconvex 

Paperbark 
V V 

Associated with damp habitats, such as Coastal 

Narrabeen Moist Forest, Riparian Melaleuca Swamp 

Woodland (LMCC 2001). This species may occur in 

dense stands forming a narrow strip adjacent to 

watercourses, in association with other Melaleuca 

species or as an understorey species in wet forest 

(NSW Scientific Committee 1998). Flowering occurs 

over just 3-4 weeks in September and October (DEC 

2007). 

No 

Species is conspicuous and 

was not recorded within the 

site. 

Parsonsia 

dorrigoensis 
   Milky Silkpod V E 

Parsonsia dorrigoensis occurs as scattered 

populations in the Mid North Coast of NSW between 

Kendall and Woolgoolga (DEC 2005).  Found in 

subtropical and warm-temperature rainforest, on 

rainforest margins, and in moist eucalypt forest up to 

800 m, on brown clay soils.  Flowers in summer (DEC 

2005). 

Unlikely 

Given the absence of 

suitable habitat (rainforest 

or moist eucalypt forest) 

within site. 

Pelargonium sp. 

Striatellum (G.W. 

Carr 10345) 

Y   
Omeoôs 

Storkôs-bill 
E E 

In NSW, Pelargonium sp. (G.W. Carr 10345) is known 

from the Southern Tablelands (PlantNet 2011). 

Otherwise, only known from the shores of Lake Omeo 

near Benambra in Victoria where it grows in cracking 

clay soil that is probably occasionally flooded (Walsh & 

Entwisle 1999). 

No 

Not recorded during 

targeted surveys 
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SCIENTIFIC 

NAME 

ELA 

2012 

HAYES 

2011 

ELA 

2009 

COMMON 

NAME 

TSC 

ACT 

EPBC 

ACT 
HABITAT ASSOCIATIONS 

LIKELIHOOD OF 

OCCURRENCE 

Pimelea spicata Y  Y 
Spiked Rice-

flower 
E E 

In western Sydney, it occurs on an undulating 

topography of well structured clay soils, derived from 

Wianamatta shale (DEC 2004). It is associated with 

Cumberland Plain Woodland (CPW), in open 

woodland and grassland often in moist depressions or 

near creek lines (Ibid.). Has been located in disturbed 

areas that would have previously supported CPW 

(Ibid.). 

Unlikely 

Only known in the Illawarra 

from one site in 

Shellharbour LGA 

Pterostylis 

gibbosa 
Y  Y 

Illawarra 

Greenhood 
E E 

Associated with seasonally hard setting clay soils with 

approximately 1000mm of rainfall (NPWS 1997). 

No 

Not recorded during 

targeted surveys 

Pterostylis 

saxicola 
Y   

Sydney Plains 

Greenhood 
E E 

Terrestrial orchid predominantly found in Hawkesbury 

Sandstone Gully Forest growing in small pockets of 

soil that have formed in depressions in sandstone rock 

shelves (NPWS 1997). Known from Georges River 

National Park, Ingleburn, Holsworthy, Peter Meadows 

Creek, St Marys Tower (NSW Scientific Committee 

1999). 

No 

No suitable habitat within 

the site 

Pultenaea 

aristata 
Y  Y 

Prickly Bush-

pea 
V V 

Pultenaea aristata is restricted to the Woronora 

Plateau, in a small area between Helensburgh, south 

of Sydney, and Mt Keira above Wollongong (DEC 

2005). It is associated with scrub and heath on 

sandstone ridge tops and upper slopes of large upland 

swamps on shallow sandy loams (Keith 1994). 

No 

Absence of sandstone 

ridges or upland swamps 

within the site 

Streblus 

pendulinus 
Y   

Siahôs 

Backbone, 

Isaac Wood 

- E 

Streblus pendulinus is a large shrub or tree to 6m tall. 

The mainland distribution is between Cape York (Qld) 

and Milton (SE NSW).  The species occupies warmer 

rainforests, usually located along watercourses, in 

locations up to 800m above sea level. 

No 

Not observed, and absence 

of rainforest habitat within 

site. 


























































































