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Executive summary 

Roads and Maritime Services NSW (Roads and Maritime) proposes to undertake road improvements along 

Appin Road between the intersection of Appin Road and Brian Road, Appin and Beulah Reserve, Gilead. 

This section of road had 23 crashes between April 2011 and March 2016, with one fatality. The proposed 

works aim to create a safer road corridor, as well as improve traffic flow and facilitate acceleration of housing 

development in the area (Roads and Maritime 2017). The proposal includes installation of Koala fencing on 

both sides of Appin Road to reduce vehicle strike associated with two east-west habitat corridors.   

As the proponent of the works under Part 5 of the Environmental Planning and Assessment Act 1979, Roads 

and Maritime Services has engaged Eco Logical Australia Pty Ltd (ELA) to undertake an ecological impact 

assessment for the proposal. The purpose of this is to identify and assess the likely impacts to species and 

ecological communities listed as threatened under the Biodiversity Conservation Act 2016 (BC Act), 

Fisheries Management Act 1994 (FM Act), and Matters of National Environmental Significance (MNES) listed 

under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act). 

The assessment identified two Endangered Ecological Communities within the study area: Shale Sandstone 

Transition Forest and Cumberland Plain Woodland. These communities are listed under both the BC and 

EPBC Act. It also identified two threatened species within the study area:  Koala (Phascolarctos cinereus) 

listed as vulnerable under both the BC and EPBC Act; and Little Lorikeet (Glossopsitta pusilla) listed as 

vulnerable under the BC Act.  

The study area contains potential habitat for 31 threatened fauna species listed under the BC Act, five 

threatened fauna listed under the EPBC Act and five migratory species listed under the EPBC Act. It 

intersects two Koala corridors, connecting primary and secondary Koala habitat east and west of Appin Road 

The development would result in the removal of 4.75 ha of vegetation, of which 3.31 ha is listed under the 

EPBC and BC Acts. The clearing of threatened vegetation and loss potential habitat for threatened species 

is the main impact of the proposal, particularly for the Koala. However, the provision of Koala fencing would 

reduce vehicle strike on this section of Appin Road. 

Assessments of impact significance were conducted for all threatened fauna species and ecological 

communities considered likely to be affected by the proposal. Through these assessments, it was concluded 

that the proposal is unlikely to have a significant impact on any threatened species, population or ecological 

community except for the Koala. Assessment of the proposal against the EPBC Act Referral Guidelines for 

Koala was undertaken. It found that there is loss of habitat critical to the survival of the Koala, and as no 

additional mitigation in the form of a Koala land bridge, underpass or vegetation retention is proposed, there 

is a residual impact to the Koala which may require referral under the EPBC Act. It is recommended that 

Roads and Maritime Services consult the Commonwealth Department for the Environment to clarify the 

requirement for referral under the EPBC Act for the Koala. 
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Glossary of terms 
 
Definitions  
Cumulative impact The impact on the environment which results from the incremental impact of the action 

when added to other past, present, and reasonably foreseeable future actions. 
Cumulative impacts can result from individually minor but collectively significant 
actions taking place over a period of time.  

Direct impact Where a primary action is a substantial cause of a secondary event or circumstance 
which has an impact on a protected matter (ref 
http://www.environment.gov.au/system/files/resources/0b0cfb1e-6e28-4b23-9a97-
fdadda0f111c/files/environment-assessment-manual.pdf). 

Habitat An area or areas occupied, or periodically or occasionally occupied, by a species, 
population or ecological community, including any biotic or abiotic component (OEH 
2014). 

Indirect impact Where an event or circumstance is a direct consequence of the action (ref 
http://www.environment.gov.au/system/files/resources/0b0cfb1e-6e28-4b23-9a97-
fdadda0f111c/files/environment-assessment-manual.pdf). 

Matters for further 
consideration 

Impacts that are complicated or severe that will require further consideration by the 
consent authority (OEH 2014).  

MNES A matter of national environmental significance (MNES) protected by a provision of 
Part 3 of the EPBC Act 

Mitchell landscape Landscapes with relatively homogeneous geomorphology, soils and broad vegetation 
types, mapped at a scale of 1:250 000 (OEH 2014). 

Mitigation Action to reduce the severity of an impact (OEH 2014). 

Mitigation measure  Any measure that facilitates the safe movement of wildlife and/or prevents wildlife 
mortality. 

Population All the individuals that interbreed within a given area.  

Study area  The area directly affected by the development and any additional areas likely to be 
affected by the development, either directly or indirectly (OEH 2014). 

Target species A species that is the focus of a study or intended beneficiary of a conservation action 
or connectivity measure. 
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Abbreviations  
BC Act Biodiversity Conservation Act 2016 (NSW) 

BVT Biometric Vegetation Type 

CEEC Critically Endangered Ecological Community  

CEMP Construction Environmental Management Plan 

DNG Derived Native Grassland 

DNS Derived Native Shrubland 

DP&E Department of Planning and Environment 

DPI Department of Primary Industries 

EEC Endangered ecological community 

EIS Environmental Impact Statement 

EPBC Act Environmental Protection and Biodiversity Conservation Act 1999 (Federal)  

FBA Framework for Biodiversity Assessment  

FM Act Fisheries Management Act 1994 (NSW) 

GDE Groundwater dependent ecosystems 

IBRA Interim Biogeographically Regionalisation of Australia 

MNES Matters of National Environmental Significance 

OEH Office of Environment and Heritage 

PCT Plant Community Type 

SEARs Secretary’s Environmental Assessment Requirements 

SEPP State Environmental Planning Policy 

SSI State Significant Infrastructure 

TECs Threatened Ecological Communities 

TSPD Threatened Species Profile Database 

VIS Vegetation information system 
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1 Introduction  

1.1 Project background 

Appin Road is a major arterial road connecting South Western Sydney to the Illawarra. It passes 

through the town of Appin, and the Wollongong, Wollondilly and Campbelltown Local Government 

Areas. It provides a key link for motorists travelling from the Illawarra to Campbelltown and is used for 

the transportation of freight from the coast at Port Kembla to south western Sydney via the town of 

Appin. It is sometimes used as an alternative route to Picton Road and has an average use of over 

10,000 vehicles per day.  

In December 2012, the Minster for Roads and Ports, Duncan Gay, made a commitment to a safety 

review of Appin Road. This was completed in 2014 by Roads and Maritime Services and the NSW 

Centre for Road Safety working with the NSW Police. The Appin Road – Road Safety Investigation 

Report (March 2104) raised the following safety issues:  

 Road shoulders are very narrow and often unsealed which limits opportunities for errant 

vehicles to regain control 

 There are some swale drains close to the road which provide a hazard to errant vehicles 

 There is a significant crash history involving vehicles decelerating or stationary waiting to turn 

into driveways to some of the properties along Appin Road. Due to the narrow road 

configuration there is no opportunity to pass these slowing or stopped vehicles 

 Mature trees line sections of Appin Road and some are located close to the travel lanes. 

To improve safety and travel efficiency along Appin Road, Roads and Maritime propose to develop and 

implement upgrades at the site of the largest cluster of road crashes, between the intersection of Appin 

Road and Brian Road, Appin and Beulah Reserve, Gilead. This section of road has experienced 23 

crashes in the five years to March 2016, one of them fatal (Roads and Maritime, 2017). The proposal 

would also facilitate acceleration of housing development in the region.  

Roads and Maritime is the proponent for the proposal under Division 5.1 of the Environmental Planning 

and Assessment Act 1979 (EPA Act). 

1.2 The project 

The proposal includes road safety improvements along the 5.2-kilometre section of Appin Road from 

about 200 metres north of the intersection at Brian Road, Appin, and extending north to about 360 

metres north of Beulah Reserve, Gilead (Figure 1). Detail of the proposed construction footprint is 

provided as maps in Appendix A. 

Key features of the proposal include: 

 Establishment of temporary construction compound and lay down areas  

 Shoulder widening to provide about a two-metre sealed shoulder along Appin Road. The sealed 

shoulder would be widened to about three metres at the location of driveways along Appin 

Road to allow vehicles to pull off the road when turning left into driveways 
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 Providing a new northbound overtaking lane, which would include traffic separation (e.g. safety 

barrier and/or painted median) 

 Installing traffic separation (e.g. safety barrier and/or painted median) for the length of the 

existing southbound overtaking lane 

 Providing U-turn facilities with right turn bay access north and south of the existing southbound 

overtaking lane to provide right turn access to and from properties along Appin Road 

 Realigning the existing curve where needed 

 Shoulder widening on both sides of Appin Road near and to the north of Beulah Reserve. The 

offset between the shoulder and the safety barrier on both sides of Appin Road would be 

reduced to about 2.5 metres to avoid acquisition of the property directly to the east which 

contains an endangered ecological community and Beulah Reserve which is a biobank site 

 New line marking and signposting  

 Provision of fauna fencing  
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Figure 1: Project location and study area 
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2 Legislative context 

Table 1 outlines the legislation related to ecological values and potential impacts. 

Table 1: Legislative context for the proposed works 

Name Relevance to the project 

State Environmental 

Planning Policy 

(Infrastructure) 2007  

 

State Environmental Planning Policy (Infrastructure) 2007 (ISEPP) aims to facilitate the 

effective delivery of infrastructure across the State. Clause 94 of ISEPP permits 

development on any land for the purpose of a road or road infrastructure facilities to be 

carried out by or on behalf of a public authority without consent.  

As the proposal is for a road and is to be carried out by Roads and Maritime, it can be 

assessed under Division 5.1 of the EP&A Act. Development consent from council is not 

required. 

Environmental 

Planning and 

Assessment Act 1979 

(EP&A Act) 

The project is an activity requiring consent under Part 5 of the EP&A Act. This report 

addresses the requirements of s.110B of the EP&A Act and whether there is likely to be a 

significant effect on threatened species, populations or ecological communities or their 

habitats as defined by the relevant factors at Part 5A of the EP&A Act (as in force at 24 

August 2017). 

State Environmental 

Planning Policy No.44 

(Koala Habitat 

Protection) 1995  

 

The State Environmental Planning Policy No 44 – Koala Habitat Protection (SEPP 44) 

aims to encourage the proper conservation and management of areas of natural 

vegetation that provide habitat for Koalas to ensure a permanent free-living population 

over their present range and reverse the current trend of Koala population decline.  

In accordance with ISEPP, the proposal is permissible without consent and can be 

assessed under Division 5.1 of the EP&A Act. Subsequently SEPP 44 is not applicable to 

the proposal. However, parts of the proposal footprint meet the definition of both potential 

and core Koala habitat under the ISEPP, and an impact assessment and mitigation 

measures are discussed further in Sections 5 and 6. 

Biodiversity 

Conservation Act 

2016 (BC Act) 

The purpose of the BC Act is to maintain a healthy, productive and resilient environment 

for the greatest well-being of the community, now and into the future, consistent with the 

principles of ecologically sustainable development. Assessments of significance for the 

impact to threatened species and endangered ecological communities in accordance with 

s7.3 of the Act have been undertaken for the proposed works. 

Fisheries 

Management Act 

1994 (FM Act) 

The objects of the FM Act are to conserve, develop and share the fishery resources of the 

State for the benefit of present and future generations. The Act provides protection and 

approval processes for activities which may impact on threatened species, protected 

marine vegetation or involve dredging, reclamation or obstruction of fish passage.  

The site is relatively flat and there are no drainage lines onsite.  Tributaries to the Georges 

River and the Nepean River are located within 300 metres of the subject site but would 

likely not be affected by the proposal.  

The development is not on Key Fish Habitat, or does not involve harm to marine 

vegetation, dredging, reclamation or obstruction of fish passage, therefore, a permit or 
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Name Relevance to the project 

consultation under the FM Act is not required.   

Water Management 

Act 2000 (WM Act) 

The proposed works do not occur in or next to ‘waterfront land’ (ie. a river, lake, or 

estuary) and a Controlled Activity Approval under s91 of the WM Act is not required as the 

proponent is a public authority, and is therefore exempt under s38 of the WM Regulation 

2011. 

Biosecurity Act 2015 The site contains seven priority weeds listed under the Biosecurity Act. Under the Act, 

Asparagus aethiopicus, Asparagus asparagoides, Senecio madagascarensis, Ligustrum 

sinense, Olea europaea subsp. Cuspidate, Nassella neesiana and Rubus fruticosus must 

not be stockpiled onsite and must be disposed of at a licenced landfill facility. 

Environmental 

Protection and 

Biodiversity 

Conservation Act 

1999 (EPBC Act) 

The EPBC Act establishes a process for assessing the environmental impact of activities 

and developments where “Matters of National Environmental Significance” (MNES) may 

be affected. Under the Act, any action which “has, will have, or is likely to have a 

significant impact on a MNES” is defined as a “controlled action” and requires approval 

from the Commonwealth Department of the Environment and Energy (DotEE). MNES 

include threatened species, migratory species and ecological communities that may be 

impacted by the proposed actions. 

Routine referral of a project to the DotEE on the basis of a likely significant impact is no 

longer required due to the Commonwealth’s approval of the Roads and Maritime Strategic 

Assessment: EPBC Act. However, the project is required to demonstrate all reasonable 

steps have been taken to avoid, minimise, mitigate and offset impacts to nationally listed 

species and communities, and that the significance of any impacts on nationally listed 

species an communities has been assessed. Where impacts are still likely to be 

unacceptable, after applying all reasonable steps to avoid, minimise, mitigate and offset 

impacts, then the strategic assessment approval does not apply and referral will be 

needed. 

This report considers potential impacts to MNES in Section 6.  
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3 Methods 

3.1 Desktop research 

Database records and relevant literature pertaining to the ecology of the study area and the surrounding 

environments were reviewed.  The material reviewed included: 

 NSW BioNet, Atlas of NSW Wildlife database search (5 km radius)  

 EPBC Act Protected Matters Search tool (PMST) (5 km radius)  

 The Native Vegetation of the Sydney Metropolitan Area OEH (2018) 

 Relevant reports, including: 

o Preliminary Environmental Investigation (Niche 2018) 

o Rezoning Flora and Fauna Assessment (ELA 2015) 

o Biocertification Assessment MDP lands 2015-2018 

o Ecological assessment Mt Gilead Balance Lands 2015-2017  

o Appin Road Upgrade REF (WSP 2018)  

o DPE Macarthur Investigation Area Biodiversity Assessment (ELA 2015) 

 

Aerial photography (SIXmaps) of the study area and surrounds were also used to investigate the extent 

of vegetation cover and landscape features.  In addition, relevant GIS datasets (soil, geology, drainage) 

were reviewed to guide the field survey component and results. 

3.2 Field assessment 

Field investigations were conducted on the 25, 28 and 29 June and the 3 July 2018 by Principal 

Ecologist Dr Meredith Henderson, and Ecologists Bronwyn Horsley and Cameron Crawford. The survey 

effort was approximately 55-person hours in total, which exceeds the requirement listed in Threatened 

Biodiversity Survey and Assessment: Guidelines for Developments and Activities (DEC 2004). The 

weather was fine with temperatures up to 21oC. 

The site inspection involved traversing the study area to: 

 Assess flora 

o Identify the presence, extent and condition of any native vegetation communities 

o Record flora species present within the study area, including any threatened flora 

species 

 Assess fauna 

o Opportunistic sightings of fauna were undertaken throughout the survey period  

o A dawn bird survey was conducted throughout the subject area 

o Fauna habitat assessments were undertaken to assess the likelihood of threatened 

species of animals identified during the desktop assessment occurring within the study 

area 

o Evidence of animal activity, such as scats, diggings, scratch marks, nests/dreys, 

burrows etc was recorded 
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3.3 Impact assessment 

Species searches from both Bionet and EPBC Act MNES were combined to produce a list of threatened 

species with potential to occur within the study area. An assessment of likelihood of occurrence of 

threatened species, endangered populations and ecological communities in the study area was then 

made based on location, date and number of database records, the presence or absence of suitable 

habitat on the subject site, and knowledge of the species’ ecology. Five categories for the likelihood of 

occurrence of species are used in this report, defined as follows: 

 “yes” = the species was or has been observed in the study area 

 “likely” = a medium to high probability that a species uses the study area 

 “potential” = suitable habitat for a species occurs in the study area, but there is insufficient 

information to categorise the species as likely to occur, or unlikely to occur 

 “unlikely” = a very low to low probability that a species uses the study area, and 

 “no” = habitat in the study area and in its vicinity is unsuitable for the species. 

The significance of impact on threatened species was assessed in accordance with the following 

guidelines:  

 Threatened Species Assessment Guidelines: The Assessment of Significance (DECCW, 2007)  

 Significant Impact Guidelines 1.1: Matters of National Environmental Significance 

(Commonwealth Department of the Environment, 2013) 

 EPBC Act Referral Guideline for the Koala (Commonwealth of Australia 2014) 

These guidelines provide a statutory basis for assessing the proposal’s impacts by defining if it is 

predicted to have a significant impact, which would trigger additional legal and statutory requirements 

and provisions. 

3.4 Limitations 

The following limitations apply to the assessment method: 

 No targeted bat, reptile or frog surveys were undertaken as the survey period was outside of 

the optimal period for surveying these animals    

 Mammal survey consisted of a visual assessment of tree canopy and base / branches for 

scratches and presence of Koala. A scat survey was not undertaken, as based on findings from 

the desktop study and from incidental observation, it was assumed that Koalas were present 

within the study area. 

 The assessment of trees for hollows was limited by the positioning of some trees adjacent to 

fenced private properties so that these could not be examined from all angles.  

 Roads and Maritime have advised that where canopies overhang the road from trees situated 

outside the project footprint, these canopies would not be impacted by the proposal and have 

not been included in the GIS calculation of vegetation impact.  
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4 Results 

4.1 Desktop study 

4.1.1 Geological context 

The geology to the south and east of Campbelltown is categorized by Hawkesbury Sandstone, this area 

consists of steep cliffed benches along the Georges River, and stepped platforms exposing prominent 

interbedded shale layers towards O’Hare’s and Pheasants Creeks. On plateau tops, transitional beds of 

shale and sandstone occur and, in some areas, produce areas of impervious layers, these areas are 

classified as ‘hanging swamps’. In the northern and western portions of the LGA, the landscape can be 

classified by its undulating rises associated with Wianamatta Shale formations. 

4.1.2 Drainage 
The subject site is located within the Sydney Basin IBRA region, in the subregion of Cumberland. The 

Georges River runs approximately 500 metres east of the study area, and several tributaries of the 

Georges River within 300 metres of the eastern side of the study area. Lily Pond Gully and Mallaty 

Creek are present within 300 metres of the western side of the study area and are tributaries of the 

Nepean River (Figure 2). No wetlands are present within or adjacent to the study area. 

4.1.3 Vegetation communities 

Vegetation within the study area has been mapped by the NSW National Parks and Wildlife Service in 

2002 (Office of Environment and Heritage 2013). The vegetation communities mapped within the study 

area include the following: 

 Shale Sandstone Transitional Forest (High Sandstone Influence) 

 Shale Sandstone Transitional Forest (Low Sandstone Influence) 

 Shale Plains Woodland  

 Shale Hills Woodland  

4.1.4 Threatened populations  

The desktop review did not identify any threatened flora or fauna populations within the study area. 

4.1.5 Threatened flora  
Desktop reviews identified 14 threatened flora species recorded within 5 kilometres of the study area 

(Figure 3 and Figure 4). Of these, one threatened flora species (Pomaderris brunnea) was recorded 

adjacent to the subject site, within Beulah Biobank Site. None were recorded within the subject site.  

4.1.6 Threatened fauna  

Desktop reviews identified 50 threatened fauna species recorded within 5 kilometres of the subject site 

(Figure 5 and 6). Of these, four threatened fauna species were recorded in or directly adjacent to the 

study area. This includes the Koala (30 records), Cumberland Plain Land Snail (three records), Square-

tailed Kite (one record) and Cattle Egret (two records).  

4.1.7 Aquatic habitat 

No aquatic habitat was identified within the study area.  
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4.1.8 Wildlife corridors 
Wildlife corridors consist of native vegetation that join two or more areas of similar habitat and are 

critical for sustaining ecological processes, such as provision for animal movement and the 

maintenance of viable populations (Department of Environment 2016). Koalas are known to travel 

through this region. Their primary (or core) and secondary habitat has been mapped by OEH and 

Campbelltown Council (Figure 7). 

Primary and secondary corridors are defined as follows: 

 Primary corridors contain large areas of Core Koala Habitat and are contiguous (gaps of less 

than 100 metres)  

 Secondary corridors contain Core Koala Habitat and are connected to Primary Corridors, 

however links to these corridors are limited and may be connected by scattered trees of more 

than 100 metres.  

The primary Koala corridor is on the eastern side of Appin Road and links to the secondary Koala 

corridors on the western side of Appin Road.  

Records indicate that Koalas have been struck and killed by vehicles on this section of Appin Road 

multiple times in recent years. This pattern is thought to be associated with the slow recovery and 

expansion of the Campbelltown Koala population (Kylie Madden, OEH pers. comm.), which is largely 

concentrated on the Wedderburn Plateau. This pattern is repeated on other major local and State roads 

in the region including sections of Appin and Picton Roads where these roads bisect primary Koala 

habitat corridors.  
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Figure 2: Drainage 
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Figure 3: Threatened flora records – north (OEH 2018) 
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Figure 4: Threatened flora records – south (OEH 2018) 
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Figure 5: Threatened fauna records – north (OEH 2018) 
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Figure 6: Threatened fauna records – south (OEH 2018)
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Figure 7: Wildlife corridors (OEH 2018) 

 



Appin Road Safety Improvements  
Ecological Impact Assessment 

23

4.2 Field assessment 

4.2.1 Vegetation communities 

The vegetation observed in the northern portion of the study area conforms to the characteristic 

assemblage of the Shale Sandstone Transitional Forest. These species included Angophora floribunda 

(Rough-barked Apple), Corymbia maculata (Spotted Gum), Eucalyptus crebra (Narrow-leaved ironbark), 

E. eugenioides (Thin-leaved stringybark), E. fibrosa (Red Ironbark), E. moluccana (Grey Box), E. 

punctata (Grey Gum) and E. tereticornis (Forest Red Gum).  

The vegetation observed in the southern portion of the study area corresponds with the characteristic 

assemblage species of the Cumberland Plain Woodland community. These species included E. crebra, 

E. eugenioides and E. moluccana. 

Both of these vegetation communities are listed as Critically Endangered under the Biodiversity 

Conservation Act 2016 and the Environment Protection and Biodiversity Conservation Act 1999. 

Patches of Cumberland Plain Derived Native Shrub (DNS), Cumberland Plain Derived Native Grassland 

(DNG) and exotic vegetation were also present in the study area. However, none of these vegetation 

types are listed as Threatened Ecological Communities (TECs). 

The vegetation in the subject site was separated into seven types based on species composition and 

condition: 

 Cumberland Plain Woodland – moderate condition 

 Cumberland Plain Woodland – low condition 

 Cumberland Plain Woodland – Derived Native Grassland (DNG) 

 Cumberland Plain Woodland – Derived Native Shrubland (DNS) 

 Shale Sandstone Transitional Forest – moderate/good condition 

 Shale Sandstone Transitional Forest – moderate 

 Exotic pastures. 

A description of these vegetation types and the species present in each is provided below and mapped 

in Figures 8 to 21. A full species list is included in Appendix A. 

Cumberland Plain Woodland (moderate condition) 

Several areas of vegetation within the subject site were validated as Cumberland Plain Woodland in 

moderate condition. These areas contained both planted and naturally occurring vegetation in all 

stratum. Many of these areas were recently slashed and/or under scrubbed, and rubbish was present in 

some of these areas. Many of the weeds present in these areas were believed to be garden escapees 

from the neighbouring private land. 

The canopy was present in most of these areas and was between 5-25 metre in height with a density 

ranging between 20 – 35%. The dominate species included E. tereticornis and E. crebra and E. 

moluccana. This stratum also contained a small number of Corymbia maculata, Brachychiton populneus 

(Kurrajong) and Pinus radiata (Radiata Pine) individuals.  

The midstorey was between 3- 12 metre in height and ranged between 5 – 80% cover and occurred on 

both the eastern and western sides of Appin Road. This stratum was primarily dominated by native 

species. The native species present in this stratum include Exocarpos cupressiformis (Cherry Ballart), 

Acacia implexa (Hickory Wattle), Bursaria spinosa (Blackthorn), Indigofera australis (Native Indigo), 
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Acacia parramattensis (Parramatta wattle), Dianella longifolia (Blueberry Lily), Rytidosperma sp., 

Einadia hastata (Berry Saltbush), Einadia polygonoides, Geranium solanderi (Native Geranium), Acacia 

decurrens (Green Wattle) and E. eugenioides. Callistemon salignus (Willow Bottlebrush), Callistemon 

sieberi (River Bottlebrush) and Melaleuca armillaris (Bracelet Honey-myrtle) were also present as 

planted species towards the central portion of the subject site.  

Exotic species included Pelargonium sp., Agave americana (Century Plant), R. fruticosus, Sida 

rhombifolia Ligustrum sinense (Small-leaved Privet) and Rosa sp. Less common exotic species 

included Opuntia sp. (Prickly Pear) and Olea europaea subsp. cuspidata (African Olive). Other exotic 

species in the midstorey included Pyracantha angustifolia (Orange Firethorn), Sida rhombifolia, 

Sonchus oleraceus (Common Sowthistle), Ehrharta erecta (Panic Veldtgrass), Bidens pilosa (Cobblers 

Pegs), Bromus catharticus (Prairie Grass), Silybum marianum (Variegated Thistle), Arctotheca 

calendula (Capeweed), and Echium plantagineum (Paterson's Curse). 

The ground cover was between 0 – 1 metre in height and ranged between 5 and 80 % cover. 

Native species present included Asperula conferta (Common Woodruff), Sporobolus elongatus (Slender 

Rat's Tail Grass), Cynodon dactylon (Couch Grass), Hardenbergia violacea, Themeda triandra 

(Kangaroo Grass), Einadia polygonoides, Eragrostis leptostachya (Paddock Lovegrass), Cymbopogon 

refractus (Barbed wire grass), Plantago lanceolata, Poa annua (Winter Grass), Hypochaeris radicata 

(Catsear), Medicago orbicularis (Button Medic), Modiola caroliniana (Red-flowered Mallow), Taraxacum 

officinale (Dandelioni) and Dichondra repens (Kidney Weed).  Other native species include Solanum 

prinophyllum (Forest Nightshade), Clematis aristata (Old Man's Beard), Desmodium varians (Slender 

Tick-trefoil), and Austrostipa sp., Oxalis perennans, Linum marginale (Native Flax), Juncus usitatus, 

Echinopogon sp., Brunoniella australis (Blue Trumpet), Lomandra longifolia (Spiny-headed mat-rush), 

Microlaena stipoides (Weeping Grass), Glycine tabacina, Paspalidium sp., Panicum effusum (Hairy 

Panic),  Kunzea ambigua (Tick Bush), Stypandra glauca (Nodding Blue), Entolasia stricta (Wiry Panic), 

Lomandra multiflora, Dianella caerulea (Blue Flax-lily) and Dianella revoluta (Blu Flax-lily). 

Exotic species present included C. gayana, Araujia sericifera (Moth Vine), C. clandestinus, Holcus 

lanatus (Yorkshire Fog), Senecio madagascariensis (Fireweed), Setaria sp., Plantago lanceolata, 

Eragrostis curvula (African Lovegrass), Paspalum dilatatum, Nassella neesiana (Chilean needlegrass), 

Brassica fruticulosa and Asparagus aethiopicus (Ground Asparagus). Other occasional exotics included 

Verbena bonariensis, Bryophyllum delagoense (Mother-of-millions), Oxalis pes-caprae, Anthosachne 

scabra (Wheatgrass) and Cotyledon orbiculata (Varkiesblaar). 

Cumberland Plain Woodland (low condition) 

The vegetation in these areas comprises, for the most part, young Eucalypt regrowth with minimal 

midstorey. The ground cover in these areas ranged between dense and recently slashed. The canopy 

consisted of sparse Eucalypts between 5-20 metres in height with a relatively low cover. The canopy 

was dominated by E. tereticornis and E. moluccana.   

The midstorey was composed of juvenile Eucalypt and exotic shrubs approximately 0.5– 6 metres in 

height with a cover of 5 – 10%. The saplings in this stratum included E. crebra, E. moluccana, 

Angophora and E. punctata. The shrubs in this stratum included Bursaria spinosa (Blackthorn) and 

Acacia parramattensis (Parramatta Wattle), Acacia implexa, Indigofera australis (Native Indigo), 

Verbena bonariensis and B. delagoense (Mother-of-millions), which were present primarily around the 

bases of trees. Occasionally occurring species included Acacia binervata (Two-veined Hickory) and 

Sida rhombifolia. 

The ground cover was up to 1 metre in height and had a high density 80% in areas with an open 

canopy, the ground cover gradually decreased in density with an increase in canopy cover.  Dominant 

species included C. clandestinus, Hardenbergia violacea, H. lanatus (Yorkshire Fog), Plantago 

lanceolata, Cynodon dactylon and Ehrharta erecta. Other native species present included Clematis 

aristata, D. repens, Dianella longifolia, Einadia hastata, Einadia polygonoides, S. glauca (Nodding Blue 
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Lily), E. stricta (Wiry Panic), Geranium solanderi, T. triandra, Cymbopogon refractus and Echinopogon 

sp. 

Other exotic species present included E. curvula (African Lovegrass), S. madagascariensis (Fireweed), 

Asparagus asparagoides (Bridal Creeper), A. sericifera (Moth Vine), Malva parviflora (Mallow) and Aloe 

maculata (Broad-leaf Aloe) at the base of the trees. Paspalum dilatatum, Sida rhombifolia, Trifolium sp. 

(Clover), Bidens pilosa and C. gayana were also present. 

Cumberland Plain Woodland (DNS) 

These areas can be categorised by the absence of canopy species, though one small E. tereticornis up 

to 5 metres in height was present.  

The midstorey was between 0.5 – 1.5 metres in height with a sparse cover up to 10%. This stratum was 

dominated by mixture of native and exotic species including R. fruticosus, L. sinense, Rosa sp., 

Verbena bonariensis, Bursaria spinosa (Blackthorn) and Sida rhombifolia. B. delagoense (Mother-of-

millions) was present around the base of the E. tereticornis tree. 

The ground cover was primarily exotic species up to 0.8 metres in height with a dense cover between 

80-100% in areas that had not been recently slashed. This stratum primarily composed of Paspalum 

dilatatum, E. curvula (African Lovegrass), H. lanatus (Yorkshire Fog), C. clandestinus, Hardenbergia 

violacea and C. gayana.  Other native species present included Eragrostis leptostachya, M. stipoides 

(Weeping Grass), Rytidosperma sp., D. repens, Asperula conferta, Cynodon dactylon and Sporobolus 

elongatus. 

Other exotic species included Plantago lanceolate, Sida rhombifolia, Anthosachne scabra 

(Wheatgrass), Setaria sp., Hypochaeris radicata, Modiola caroliniana, B. delagoense (Mother-of-

millions), Brassica fruticulosa, Setaria sp., A. sericifera (Moth Vine), Sonchus oleraceus and Medicago 

orbicularis. 

Cumberland Plain Woodland (DNG) 

These areas did not contain canopy species and consisted primarily of native species. 

The midstorey had a relatively low density between 5 and 30% cover and ranged from 0.5 – 2 metres in 

height. This area contained a mixture of native and exotic species and was dominated by Bursaria 

spinosa (Blackthorn) and Verbena bonariensis with occasional Indigofera australis (Native Indigo), 

Opuntia sp. (Prickly Pear) and Sida rhombifolia. 

The ground cover was moderately dense, with a cover of 60% and reached a height of 1 m.  This 

stratum was dominated by C. clandestinus and C. gayana, Cynodon dactylon and Brassica fruticulosa.  

Other native species present included L. marginale, Asperula conferta, E. stricta (Wiry Panic), Cynodon 

dactylon, Hardenbergia violacea, M. stipoides (Weeping Grass) and Sporobolus elongates. 

Other exotic species present included Sonchus oleraceus, Cirsium vulgare (Spear Thistle), H. lanatus 

(Yorkshire Fog), Setaria sp., Medicago minima (Woolly Burr Medic), Paspalum dilatatum, Plantago 

lanceolata, Galium aparine (Bedstraw), A. sericifera (Moth Vine), Cyperus eragrostis (Umbrella Sedge), 

Malva parviflora (Mallow) and Modiola caroliniana.  

Shale Sandstone Transitional Forest (good/moderate condition) 

The canopy was up to 25 m in height with a cover of up to 50%. The canopy species present included 

Corymbia maculate, E. fibrosa, E. crebra,, E. tereticornis, E. moluccana, E. eugenioides, A. floribunda 

and E. punctata. 

The midstorey was relatively sparse and consisted of Exocarpus cupressiformis, Acacia parramattensis, 

Allocasuarina littoralis, Bursaria spinosa, Persoonia linearis, Exocarpos cupressiformis, Araujia 

sericifera, Indigofera australis, Acacia binervata, Acacia binervata Pittosporum undulatum, Cassinia 
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aculeate, Ozothamnus diosmifolius, Notelaea longifolia, Angophora bakeri, Dodonaea triquetra and 

Kunzea ambigua. 

The exotic ground cover species consisted of Ehrharta erecta, Bidens pilosa, Sida rhombifolia, A. 

asparagoides, C. clandestinus, C. gayana, E. curvula, Phalaris aquatic, Plantago lanceolata, Araujia 

sericifera, R. fruticosus, B. delagoense and Verbena bonariensis 

The native ground cover species consisted of Clematis aristata, Dianella longifolia, T. triandra, D. 

repens, Rytidosperma sp., Calotis dentex, Entolasia marginate, Lomandra multiflora, Leucopogon 

juniperinus, Lepidosperma laterale, Aristida vagans, Cymbopogon refractus, Lomandra longifolia, 

Einadia hastate, Smilax glyciphylla, Hardenbergia violacea, S. glauca, Dianella revoluta, 

Austrostipa pubescens, Glycine clandestina, Pratia purpurascens, Pandorea pandorana, Atriplex sp., 

Lomandra filiformis, Pimelea linifolia, Einadia trigonos, B. australis, Imperata cylindrical and M. 

stipoides.   

Shale Sandstone Transitional Forest (moderate condition) 

These areas can be described as highly disturbed Shale Sandstone Transitional Forest with a diverse 

and scattered canopy.  

The canopy consisted of E. tereticornis, E. eugenioide, E. fibrosa, E. crebra, A. floribunda, E. punctata, 

Eucalyptus pilularis, Eucalyptus paniculata (grey ironbark), Syncarpia glomulifera (Turpentine), 

Angophora costata (Sydney Red Gum) and Eucalyptus globoidea (White Stringybark). The non-

indigenous canopy tree Eucalyptus microcorys (Tallowood) was also common in this stratum. 

The midstorey was sparse and in in some areas completely absent due to previous removal and 

dominance of weeds, however specimens of Allocasuarina torulosa, E. cupressiformis, P. linearis and 

S. glomulifera saplings were present in the area.  The midstorey was dense with weeds species 

comprising of Lantana camara (Lantana), L. sinense and Solanum mauritianum (Wild Tobacco).   

Ground cover species included E. trigonos, M. stipoides, D. repens, T. triandra, L. marginale, C. 

gayana, C. clandestinus, P. aquatic, A. asparagoides and R. fruticosus.   

Exotic Pasture 

Exotic pastures were recorded in multiple locations throughout the subject site. These areas did not 

contain canopy species and consisted of an open weedy grassland with an abundance of exotic ground 

cover species. Some small patches within these areas had been recently slashed.  

The midstorey was between 0.5 – 1.5 metres in height and was considered to be moderately sparse 

with a cover between 5 and 30%. The midstory was observed to be dominated by Rubus fruticosus 

(Blackberry), Sida rhombifolia (Paddy's Lucern) and Verbena bonariensis (Purple Top).  

The ground cover in zone 1 had a height up to 0.8 metres and was observed to be very dense, with a 

cover up to 90%. The ground cover was dominated by Cenchrus clandestinus (Kikuyu) and Paspalum 

dilatatum (Paspalum). Other exotic species included Plantago lanceolata (Lambs tongue), Brassica 

fruticulosa (Twiggy Turnip), Chloris gayana (Rhodes Grass) and Setaria sp.. There was minimal native 

species in this stratum, these included Rytidosperma sp., Goodenia hederacea (Ivy Goodenia), 

Lomandra multiflora (Many-flowered Mat-rush) and Hardenbergia violacea (False Sarsaparilla). 

4.2.2 Weeds and pest animals 

The site survey identified seven priority weeds (listed under the Biosecurity Act) within the subject site, 

and five Weeds of National Significance, as shown in Table 2. 
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Table 2: Weeds recorded within the subject site 

Species Common Name Priority Weed Weed of National Significance 

Asparagus aethiopicus   Asparagus Fern Class 4 Yes 

Asparagus asparagoides  Bridal Creeper Yes Yes 

Senecio madagascarensis Fireweed Class 4 Yes 

Ligustrum sinense   Small-Leaved Privet Class 4 No 

Olea europaea subsp. cuspidata African Olive Class 4 No 

Nassella neesiana Chilean needlegrass Yes Yes 

Rubus fruticosus sp. agg.   Blackberry Class 4 Yes 

 

The following pest animal species were recorded during field surveys: 

 European Rabbit (Oryctolagus cuniculus) 

 Common Myna (Acridotheres tristis) 

 Common Starling (Sturnus vulgaris) 

4.2.3 Threatened flora 

No threatened flora were recorded within the subject site.  

4.2.4 Fauna habitat 
During the site inspection 23 trees were identified to contain habitat features, including 25 hollows and 

four nests (Figures 8 to 21). The list of habitat trees is included in Appendix B. The subject site also 

contained a sparse layer of leaf litter and woody debris. No wetlands or waterways are present within or 

immediately adjacent to the study area.  

Foraging and roosting habitat for a number of known and potentially occurring threatened species 

occurred within the study area, including the Little Lorikeet which utilises tree hollows.  

4.2.5 Threatened fauna  

The fauna survey recorded 25 species within the subject site (Appendix C), including two threatened 

fauna species: 

 Koala (Phascolarctos cinereus), listed as vulnerable under the BC Act and the EPBC Act 

 Little Lorikeet (Glossopsitta pusilla), listed as vulnerable under the BC Act.  

Furthermore, the study area is considered to provide potential habitat for an additional 31 threatened 

fauna species listed under the BC Act, five of which are also listed under the EPBC Act as indicated 

below.  

 Woodland Birds 

o Petroica phoenicea (Flame Robin) 

o Artamus cyanopterus cyanopterus (Dusky Woodswallow) 

o Daphoenositta chrysoptera (Varied Sittella) 

o Petroica boodang (Scarlet Robin) 

o Melanodryas cucullata cucullata (Hooded Robin) 

o Chthonicola sagittata (Speckled Warbler) 

o Stagonopleura guttata (Diamond Firetail) 

o Callocephalon fimbriatum (Gang-Gang Cockatoo) 

o Calyptorhynchus lathami (Glossy Black-cockatoo) 

 Blossom Dependent Species 

o Anthochaera phrygia (syn. Xanthomyza phrygia) (Regent Honeyeater) (listed under 
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EPBC and BC Act listed) 

o Melithreptus gularis gularis (Black-chinned Honeyeater) 

o Pteropus poliocephalus (Grey-headed Flying-fox) (listed under EPBC and BC Act 

listed) 

o Lathamus discolor (Swift Parrot) (listed under EPBC and BC Act) 

 Large Forest Owls 

o Ninox strenua (Powerful Owl) 

o Tyto novaehollandiae (Masked Owl) 

o Ninox connivens (Barking Owl)  

 Raptors 

o Hieraaetus morphnoides (Little Eagle) 

o Lophoictinia isura (Square-tailed Kite) 

 Microchiropteran Bats 

o Scoteanax rueppellii (Greater Broad-nosed Bat) 

o Falsistrellus tasmaniensis (Eastern False Pipistrelle) 

o Miniopterus australis (Little Bent-wing Bat) 

o Miniopterus schreibersii oceanensis (Eastern Bent-wing Bat) 

o Mormopterus (Micronomus) norfolkensis (Eastern Freetail Bat) 

o Myotis macropus (Southern Myotis) 

o Saccolaimus flaviventris (Yellow-bellied Sheathtail-bat) 

o Chalinolobus dwyeri (Large-eared Pied Bat) (listed under EPBC and BC Act) 

 Gliders 

o Petaurus norfolcensis (Squirrel Glider) 

o Petaurus australis (Yellow-bellied Glider) 

 Other species 

o Meridolum corneovirens (Cumberland Plain Land Snail) 

o Dasyurus maculatus maculatus (Spotted-tailed Quoll) (listed under EPBC and BC Act) 

o Varanus rosenbergi (Rosenberg’s Goanna) 
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Figure 8: Field survey results – Section 1 
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Figure 9: Field survey results – Section 2 
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Figure 10: Field survey results – Section 3 
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Figure 11: Field survey results – Section 4 
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Figure 12: Field survey results – Section 5 
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Figure 13: Field survey results – Section 6 
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Figure 14: Field survey results – Section 7 
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Figure 15: Field survey results – Section 8  
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Figure 16: Field survey results – Section 9 

 



Appin Road Safety Improvements  
Ecological Impact Assessment 

38

 

Figure 17: Field survey results – Section 10 
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Figure 18: Field survey results – Section 11 
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Figure 19: Field survey results – Section 12 
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Figure 20: Field survey results – Section 13 
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Figure 21: Field survey results – Section 14 
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5 Impact assessment 

This section contains a description of the potential impacts of the proposal on biodiversity. The impacts 

are categorised into direct, indirect and cumulative impacts. A summary of impacts is in Error! 

Reference source not found.. 

5.1 Direct impacts  

5.1.1 Removal of native vegetation 

The development is expected to result in the removal of 4.75 ha of vegetation in total. This includes 

impact on 3.69 ha of native vegetation communities, of which 3.31 ha is listed under the EPBC and BC 

Acts. Detailed calculations of the impact on vegetation communities are shown in Table 3.  

Table 3: Impact on vegetation communities 

Vegetation communities EPBC/ BC Act listed Hectares  to be removed* 

Cumberland Plain Woodland (Derived Native Grassland) N 0.34 

Cumberland Plain Woodland (Derived Native Shrub) N 0.04 

Cumberland Plain Woodland (Low Condition) Y 0.97 

Cumberland Plain Woodland (Moderate Condition) Y 0.53 

Shale Sandstone Transition Forest (Moderate) Y 0.78 

Shale Sandstone Transition Forest (Moderate/Good) Y 1.03 

Exotic pasture N 1.06 

Total   4.75 

 

Assessments of the significance of impact were undertaken in accordance with the EP&A Act and 

EPBC Act for Cumberland Plain Woodland and Shale Sandstone Transition Forest (Appendix E) to 

determine the likely impact on these communities. These Assessments concluded that the proposal is 

unlikely to have a significant impact upon these communities. 

5.1.2 Removal of threatened flora 

No threatened flora species were identified in the subject area during the desktop survey or the site 

inspection. The proposal is unlikely to result in the removal of any threatened flora species. 

5.1.3 Removal of threatened fauna habitat  

The proposal would result in the removal of 20 hollow-bearing trees, with hollows ranging in size from 

three centimetres to 80 centimetres. The proposal would also remove 3.31 hectares of woodland 

supporting flowering tree species such as Eucalypts; 0.04 hectares of vegetation supporting shrubland 

and 0.34 hectares of grassland. The development is not expected to result in the removal of a 

significant amount of coarse woody debris.  

Vegetation to be removed provides habitat (e.g. 25 hollows and four nests were recorded in the subject 

site) and resources for both threatened fauna identified within the site; the Koala and Little Lorikeet. The 

Little Lorikeet is a hollow-dependant species, and Koalas feed almost exclusively on Eucalypt species. 

Vegetation to be removed also provides habitat for a range of other threatened species with the 

potential to occur within the study area.  

Assessments of the significance of impact of the proposal were therefore undertaken for all threatened 

fauna species known or likely to occur within the study area to determine the level of impact on these 

species (Appendix E). These Assessments concluded that the proposal is unlikely to have a significant 

impact upon any threatened fauna species except for the Koala.  
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The EPBC Act Referral Guidelines for Koalas (Department of the Environment 2014) provides 

assessment criteria and a scoring system to assist in determining the presence of ‘habitat critical to the 

survival of the Koala’. A summary of the key assessment criteria and scoring for the proposal against 

the referral guidelines is provided in Table 4. Under the EPBC Act Referral Guidelines for Koalas, 

impact areas that score 5 or higher are considered to contain ‘habitat critical to the survival of the 

Koala’.   

The subject site is categorised as a ‘coastal’ area in Table 4 below, as it experiences more than 

800 millimetres of rainfall per annum, as defined in Map 2 of the EPBC Referral Guidelines 

(Commonwealth of Australia 2014).   

Table 4: Assessment of Koala habitat within the impact area (Department of the Environment 
2014) 

Attribute Score Inland Coastal Score 

Koala 
occurrence 

+2 (high) Evidence of one or more koalas 
within the last 5 years. 

Evidence of one or more koalas 
within the last 2 years. 

2 

+1 
(medium) 

Evidence of one or more koalas 
within 2 km of the edge of the 
impact area within the last 10 
years. 

Evidence of one or more koalas 
within 2 km of the edge of the impact 
area within the last 5 years. 

N/A 

0 (low) None of the above. None of the above. N/A 

Vegetation 
composition  

+2 

(high) 

Has forest, woodland or 
shrubland with emerging trees 
with 2 or more known koala 
food tree species, OR 

1 food tree species that alone 
accounts for >50% of the 
vegetation in the relevant strata. 

Has forest or woodland with 2 or 
more known koala food tree 
species, OR 

1 food tree species that alone 
accounts for >50% of the 
vegetation in the relevant strata. 

2 

+1 

(medium) 

Has forest, woodland or 
shrubland with emerging trees 
with only 1 species of known 
koala food tree present. 

Has forest or woodland with only 1 
species of known koala food tree 
present. 

N/A 

0 (low) None of the above. None of the above. N/A 

Habitat 
connectivity  

+2 

(high) 

Area is part of a contiguous 
landscape ≥ 1000 ha.  

Area is part of a contiguous 
landscape ≥ 500 ha. 

2 

+1 

(medium) 

Area is part of a contiguous 
landscape < 1000 ha, but ≥ 
500 ha. 

Area is part of a contiguous 
landscape < 500 ha, but ≥ 300 ha. 

N/A 

0 

(low) 

None of the above.  None of the above. N/A 

Key existing 
threats 

+2 

(high) 

Little or no evidence of koala mortality from vehicle strike or dog attack at 
present in areas that score 1 or 2 for koala occurrence. 

Areas which score 0 for koala occurrence and have no dog or vehicle 
threat present 

N/A 

+1 

(medium) 

Evidence of infrequent or irregular koala mortality from vehicle strike or 
dog attack at present in areas that score 1 or 2 for koala occurrence, OR 

Areas which score 0 for koala occurrence and are likely to have some 
degree dog or vehicle threat present. 

N/A 

0 

(low) 

Evidence of frequent or regular koala mortality from vehicle strike 
or dog attack in the study area at present, OR 

Areas which score 0 for koala occurrence and have a significant 
dog or vehicle threat present. 

0 
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Attribute Score Inland Coastal Score 

Recovery 
value 

+2 (high) Habitat is likely to be important for achieving the interim recovery 

objectives for the relevant context. 
N/A 

+1 
(medium) 

Uncertain whether the habitat is important for achieving the interim 
recovery objectives for the relevant context.  

1 

0 (low) Habitat is unlikely to be important for achieving the interim recovery 
objectives for the relevant context. 

N/A 

Habitat score: 7 

Conclusion: Impact area contains habitat critical to the survival of the Koala. 

 
The EPBC Act Referral Guidelines for Koalas (Department of the Environment 2014) also contains 

criteria to assess adverse effects on ‘habitat critical to the survival of the Koala’, which clarifies if a 

referral under the EPBC Act is required. A summary of this assessment is below:  

 The impact area contains habitat critical to the survival of the Koala (as calculated in Table 4) 

 The area proposed to be cleared contains known Koala food trees  

 The proposed clearing is 4.75 hectares of vegetation, with a habitat score of 7  

 Clearing would consist of removing linear strips of vegetation on each side of Appin Road which 

results in a total five metre increase in fragmentation of koala habitat 

Applying the above to the flow chart in the Guidelines (Figure 2 Assessing adverse effects on habitat 

critical to the survival of the Koala), the impact of the proposal is deemed ‘uncertain’. In this case, the 

following characteristics need to be assessed to determine if the proposal is likely to adversely affect 

habitat critical to the survival of the koala: 

Table 5: Assessment of impacts to Koalas using the EPBC Act guidelines 

Assessment characteristics Level of impact of proposal 

Score calculated for the impact area 7 (out of a maximum 10) 

Amount of Koala habitat being cleared 4.75 hectares 

(Guidelines consider <=2 hectares low impact; >=20 hectares high 

impact) 

Method of clearing (selective felling with 

understorey and Koala food tree retention or 

clear-felling?) 

All vegetation (including Koala food trees) within footprint to be 

removed, with exception of tree canopy overhanging the road of 

any trees growing outside the footprint 

Density or abundance of Koalas  Unknown 

Level of fragmentation caused by the 

clearing 

Clearing will consist of removing linear strips of vegetation on each 

side of Appin Road which results in a total five metre increase in 

fragmentation of Koala habitat 

 

In addition to the above, the Guidelines require consideration of the potential for the proposal to 

interfere substantially with the recovery of the Koala. Where impacts are likely to occur, avoidance and 

mitigation measures should be implemented at the planning stage of the project to minimize residual 

impact of the action. This includes items tabulated below. 
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Table 6: Relevance of potential Koala impacts  

Impacts which are likely to substantially interfere with the recovery of the Koala   

(Source: Department of the Environment 2014) 

Applicable to 

project 

Increasing Koala fatalities in habitat critical to the survival of the Koala due to dog attacks to a 

level that is likely to result in multiple, ongoing mortalities.  

Unlikely 

Increasing Koala fatalities in habitat critical to the survival of the Koala due to vehicle-strikes to a 

level that is likely to result in multiple, ongoing mortalities.  

No - see 

Section 5.1.4 

Facilitating the introduction or spread of disease or pathogens for example Chlamydia or 

Phytophthora cinnamomi, to habitat critical to the survival of the Koala, that are likely to 

significantly reduce the reproductive output of Koalas or reduce the carrying capacity of the 

habitat.  

Unlikely 

Creating a barrier to movement to, between or within habitat critical to the survival of the Koala 

that is likely to result in a long-term reduction in genetic fitness or access to habitat critical to the 

survival of the koala 

Yes - see 

Section 5.1.4 

Changing hydrology which degrades habitat critical to the survival of the Koala to the extent that 

the carrying capacity of the habitat is reduced in the long-term 

Unlikely 

 

5.1.4 Fragmentation of habitat corridors 

The proposal would include widening of Appin road by five metres. This would increase the distance for 

fauna to travel to cross the road to access other areas of habitat. The proposal also includes the 

installation of Koala fences on both sides of Appin Road at the two known Koala corridors (Figure 22). 

This would: 

 Reduce the likelihood of vehicle strikes at these locations, which means fewer Koalas would be 

injured or killed by vehicles  

 Reduce the ability of wildlife to utilise these corridors for foraging and breeding, and potentially 

result in the reduction of genetic fitness or access to habitat critical to the survival of the koala 

There are no existing bridges or culverts or any other abiotic structures that could provide biodiversity 

links or habitat corridors within the subject site.  

Fencing would reduce the existing low levels of  habitat connectivity across this section of Appin Road 

to zero. So while many Koalas would no longer be killed or injured on Appin Road they would also not 

be able to access Koala habitat to the west of Appin Road and vice versa. The EPBC Act Referral 

Guidelines for Koalas (Department of the Environment 2014) identifies that Koala proof fencing, where 

installed in accordance with the standards in Table 6 (vehicle strike), is highly effective, but only where it 

is used in conjunction with fauna under / overpasses. 

Roads and Maritime has considered the feasibility of providing for connectivity at this location (via either 

a dedicated fauna underpass or overpass). Unfortunately the ridge line topography of Appin Road at 

this location makes any connectivity proposal impractical and unlikely to service the long term needs of 

Koalas given future residential development plans to the west of Appin Road. Consequently, Roads and 

Maritime, would undertake to consider connectivity options for Appin Road as part of any future road 

upgrade once the Macarthur precinct planning process is complete. Roads and Maritime notes that the 

best connectivity option in this area appears to be associated with the Ousedale Creek corridor which 

lies just south of the safety works project.  
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As no mitigation in the form of a Koala land bridge or underpass is proposed, and given that there is 

also loss of habitat critical to the survival of the Koala, the EPBC Act Referral Guidelines for Koalas 

(Department of the Environment 2014) indicate that residual impact is likely to require referral to the 

Commonwealth Government. 
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Figure 22: Proposed fauna fences (indicative locations) 
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5.1.5 Injury and mortality of fauna 

Mortality of native fauna due to vehicle strike on Appin Road due to the close proximity of vegetation on 

both the eastern and western sides and the large abundance of fauna habitat within the locality. Other 

factors that contribute to the level of road kill include low visibility, the narrow width and moderate 

vegetation density on the shoulder of Appin Road, in conjunction with the high speed limit.  

The proposal would improve visibility due to the increased road corridor width. The proposal also 

includes the installation of fauna fences on both sides of the road at the two known fauna corridors 

(Figure 22). It is therefore likely that there would be a significant reduction in fauna injury and mortality 

during the operation phase.  

5.2 Indirect impacts  

5.2.1 Changes to hydrology 

The existing road surface and design, and the cleared or slashed vegetation along the road edge 

currently influence the way in which water behaves on the ground surface. The proposal would increase 

the extent of impervious ground surface within the subject site and therefore increase the volume of 

runoff from the road into the adjacent study area.  However, these changes would be relatively minor.  

The study area does not contain any habitat for aquatic vegetation and no aquatic ecosystems are in 

close proximity to the subject site. As such, the increased runoff is not expected to negatively impact 

any surface water that is likely to be important to any aquatic ecosystems. The proposed activity would 

not result in the exacerbation of any key threatening processes, including the alteration to the natural 

flow regimes of rivers and streams and their floodplains and wetlands. 

5.2.2 Edge effects on adjacent native vegetation and habitat 

The clearing of vegetation from the subject site is likely to increase edge effects to the vegetation 

present adjacent to the subject site.  These include higher light and heat exposure to the ground 

surface, leading to increased evaporation and drier soils, invasion of weeds and increased water 

pollution. 

The edge effects would primarily impact disturbed vegetation present on both the eastern and western 

sides of Appin Road. Due to the small width of roadside vegetation proposed for removal, the activity is 

not expected to significantly increase the impacts of edging effects on any vegetation in the study area, 

including corridors or active or proposed biobank sites. 

5.2.3 Invasion and spread of pests 

Pest animal species have been recorded in the study area and other pest species are likely to occur. 

The European Red Fox can be found in a range of habitats. They prey on medium-sized ground-

dwelling and semi-arboreal mammals and ground-nesting birds. ‘Predation by the European Red Fox 

Vulpes vulpes’ is a key threatening process listed under both the EPBC Act and the BC Act. No 

evidence of the European Red Fox was recorded within the study area. As such, the project is not likely 

to exacerbate the impacts of the European Red Fox on native fauna during either construction or 

operation. 

The European Rabbit causes a number of environmental problems in the Australian landscape. The 

rabbit can increase the likelihood of soil erosion by creating numerous burrows, threaten the survival of 

a number of native animal species by altering habitat, reducing native food sources, displacing small 

animals from burrows and attracting introduced predators such as foxes. ‘Competition and grazing by 

the feral European Rabbit (Oryctolagus cuniculus)’ is a listed key threatening process under both the 

EPBC Act and the BC Act. The project is unlikely to exacerbate the impacts of the European Rabbit 

given the existing presence of the species within the study area and the highly degraded condition of 



Appin Road Safety Improvements  
Ecological Impact Assessment 

50

the ground cover within and adjoining the study area, and the large areas of improved pastures present 

within the locality. 

Cats can be found in almost all terrestrial environments in Australia. Predation by feral cats is a problem 

particularly affecting small mammals (such as rodents, dasyurids, and burramyids) and ground-nesting 

birds. ‘Predation by the feral cat (Felis catus)’ is a listed key threatening process under both the EPBC 

Act and the BC Act. Feral cats were not recorded during the field survey. However they are likely to 

forage the study area given the surrounding urban development. Given the likely abundance of cats in 

the locality and study area, the project is unlikely to increase the abundance of cats, introduce them into 

new areas, or increase predation pressure on native fauna. 

The Common Myna and Common Starling are aggressive invaders and compete with forest and 

woodland birds. They are common in urban areas. The project is unlikely to exacerbate the impacts of 

these species on bird assemblages in the study area during construction or operation.   

5.2.4 Invasion and spread of weeds 

Weeds were frequently encountered within the study area with some areas supporting weed 

infestations, particularly the exotic pastures. Seven priority weeds and five weeds of national 

significance were observed on the subject site during the field inspections. The proposal has the 

potential to further disperse weeds into nearby areas of native vegetation, particularly through 

earthworks, movement of soil and attachment of seed to vehicles and machinery.  

5.2.5 Invasion and spread of pathogens and disease 
A number of pathogens are of concern in NSW that have the potential to affect native flora and fauna. 

Activities that involve movement of construction materials and equipment over large areas are of 

particular concern given the high potential for pathogen spread.  Although no sign of pathogen infection 

was identified during the field survey or literature search it is important to assess the potential impacts of 

these pathogens and mitigate against their spread. The main pathogens of concern are: 

 Myrtle Rust (Uredo rangelli) 

 Chytrid Fungus (Batrachochytrium dendrobatidis) 

 Phytophthora (Phytophthora cinnamomi) 

Myrtle Rust is an air-borne plant fungus that attacks the young leaves, shoot tips and stems of 

Myrtaceous plants eventually causing plant death. It is spread by movement of contaminated material 

such as clothing, infected plants, vehicles and equipment etc. The ‘introduction and establishment of 

Exotic Rust Fungi of the order Pucciniales pathogenic on plants of the family Myrtaceae’ is a listed key 

threatening process under the BC Act.  

Chytrid fungus is a water-borne fungus that affects amphibians. It is spread by cross contamination of 

water bodies and improper handling of frogs. Chytridiomycosis is the infection that causes lethargy, 

emaciation, skin sloughing and a range of other symptoms that eventually result in death. The infection 

of frogs by amphibian chytrid fungus causing the disease Chytridiomycosis’ is a listed key threatening 

process under both the EPBC Act and the BC Act.  

Phytophthora is a soil-borne fungus capable of causing tree death (dieback) by attacking the roots of 

native plants. Spores can be spread over large areas by water, vehicle and machinery movement as 

well as human and animal movement. ‘Dieback caused by Phytophthora’ is a listed key threatening 

process under both the EPBC Act and the BC Act. 

It is unknown if any of these three pathogens are present within the study area. However, considering 

the urban context and the lack of wetlands, it is unlikely that Phytophthora and Chytrid Fungus are 

present. Despite the low probability of these pathogens and diseases, mitigation measures have been 
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included to ensure the probability of potential spreading is low. None of these pathogens or diseases 

are expected to be introduced as a result of the proposed activity. 

5.2.6 Noise, light and vibration  

The construction stage would likely increase noise, light and vibration disturbances on flora and fauna 

within the study area temporarily.  However, impact from noise emissions are likely to be localised and 

are not likely to have a significant, long-term, impact on wildlife populations. It is likely that most animal 

species within the proposal footprint and surrounds are already habituated to periodic noise disturbance 

from human activity and road activity and are also unlikely to be significantly affected by the proposal’s 

construction noise. 

5.3 Cumulative impacts 

Large-scale vegetation clearing has historically occurred in the locality, resulting in the removal of 

Cumberland Plain Woodland and Shale Sandstone Transitional Forest from the Sydney Basin 

Bioregion.  

Prior to European settlement, Shale Sandstone Transitional Forest was represented throughout the 

area now known as western Sydney.  Less than 22.6 per cent of its original extent remains today (OEH 

2014a). Remnants of this community occur in the Hawkesbury, Baulkham Hills, Bankstown, Blue 

Mountains, Liverpool, Parramatta, Penrith, Campbelltown and Wollondilly LGA (NSW SC 2011).  

Before European settlement, Cumberland Plain Woodland covered an estimated 125,000 hectares of 

western Sydney. In 2002, there was only nine per cent of the original extent, with a further 14 per cent 

remaining as scattered trees across the landscape (NPWS 2002). Remnant Cumberland Plain 

Woodland occurs in the Auburn, Bankstown, Baulkham Hills, Blacktown, Camden, Campbelltown, 

Fairfield, Hawkesbury, Holroyd, Liverpool, Parramatta, Penrith and Wollondilly Local Government Areas 

(OEH 2014b). 

Impacts to these communities have led to both becoming fragmented into remnant patches of various 

sizes throughout their previous ranges. This has caused an increase in edge effects on remaining 

patches, leading to the exacerbation of several key threatening processes, including the invasion of 

weeds and pest species, changes in fire patterns, and loss of habitat for native fauna including hollow-

bearing trees and woody debris. 

Other urban and infrastructure developments that are underway or planned in the locality include the 

Appin Road Upgrade, located immediately north of this proposal, and the Mount Gilead land release. 

These would contribute to the cumulative loss of biodiversity in the area.  

5.4 Summary of key threatening processes 

The main key threatening processes associated with the proposal are summarised as follows: 

 Clearing of native vegetation 

 Loss of hollow-bearing trees 

 Removal of dead wood  
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6 Mitigation measures 

Mitigation measures have been identified for circumstances in which avoidance of impacts to biodiversity was not feasible.  Mitigation measures are summarised 

below.  

Table 7: Mitigation measures 

Impact Mitigation measures  Timing and duration 

Removal of native 
vegetation 

Native vegetation removal would be minimised through detailed design. Detailed design 

Pre-clearing surveys would be undertaken in accordance with Guide 1: Pre-clearing process of the Biodiversity 
Guidelines: Protecting and managing biodiversity on RTA projects (RTA 2011). 

Prior to construction 

Vegetation removal would be undertaken in accordance with Guide 4: Clearing of vegetation and removal of bushrock 
of the Biodiversity Guidelines: Protecting and managing biodiversity on RTA projects (RTA 2011). 

During construction 

Native vegetation would be re-established in accordance with Guide 3: Re-establishment of native vegetation of the 
Biodiversity Guidelines: Protecting and managing biodiversity on RTA projects (RTA 2011). 

Post construction 

The unexpected species find procedure is to be followed under Biodiversity Guidelines: Protecting and managing 
biodiversity on RTA projects (RTA 2011) if threatened ecological communities, not assessed in the biodiversity 
assessment, are identified in the project site. 

During construction 

Removal of 
threatened fauna 
habitat  

Habitat removal would be minimised through detailed design. Detailed design 

Habitat removal would be undertaken in accordance with Guide 4: Clearing of vegetation and removal of bushrock of 
the Biodiversity Guidelines: Protecting and managing biodiversity on RTA projects (RTA 2011). 

During construction 

Habitat would be replaced or re-instated in accordance with Guide 5: Re-use of woody debris and bushrock and 
Guide 8: Nest boxes of the Biodiversity Guidelines: Protecting and managing biodiversity on RTA projects (RTA 
2011). 

During construction 

The unexpected species find procedure is to be followed under Biodiversity Guidelines: Protecting and managing 
biodiversity on RTA projects (RTA 2011) if threatened fauna, not assessed in the biodiversity assessment, are 
identified in the project site. 

During construction 

Removal of 
threatened flora 

Pre-clearing surveys would be undertaken in accordance with Guide 1: Pre-clearing process of the Biodiversity 
Guidelines: Protecting and managing biodiversity on RTA projects (RTA 2011). 

During construction 

The unexpected species find procedure is to be followed under Biodiversity Guidelines: Protecting and managing 
biodiversity on RTA projects (RTA 2011) if threatened flora species, not assessed in the biodiversity assessment, are 
identified in the project site. 

During construction 

Groundwater 
dependent 
ecosystems 

Interruptions to water flows associated with groundwater dependent ecosystems would be minimised through detailed 
design. 

Detailed design 
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Impact Mitigation measures  Timing and duration 

Changes to 
hydrology 

Changes to existing surface water flows would be minimised through detailed design. Detailed design 

Fragmentation of 
identified 
biodiversity links 
and habitat 
corridors 

Connectivity measures would be implemented in accordance with the Wildlife Connectivity Guidelines for Road 
Projects (RMS 2012). 

Develop a fencing strategy in conjunction with fencing strategy being implemented further to the north as part of the 
Rosemeadow to Beluelah Upgrade project and consider the potential impact of the fence on Koalas seeking refuge in 
the event of wildfire. 

Detailed design, during 
construction and post 
construction 

Edge effects on 
adjacent native 
vegetation and 
habitat 

Exclusion zones would be set up at the limit of clearing in accordance with Guide 2: Exclusion zones of the 
Biodiversity Guidelines: Protecting and managing biodiversity on RTA projects (RTA 2011). 

During construction 

Injury and mortality 
of fauna 

Fauna would be managed in accordance with Guide 9: Fauna handling of the Biodiversity Guidelines: Protecting and 
managing biodiversity on RTA projects (RTA 2011). 

During construction 

Invasion and 
spread of weeds 

Weed species would be managed in accordance with Guide 6: Weed management of the Biodiversity Guidelines: 
Protecting and managing biodiversity on RTA projects (RTA 2011). 

During construction 

Invasion and 
spread of pests 

Pest species would be managed within the project site. During construction 

Invasion and 
spread of 
pathogens and 
disease 

Pathogens would be managed in accordance with Guide 2: Exclusion zones of the Biodiversity Guidelines: Protecting 
and managing biodiversity on RTA projects (RTA 2011). 

During construction 

Noise, light and 
vibration  

Shading and artificial light impacts would be minimised through detailed design. Detailed design 
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7 Summary 

This ecological impact assessment has been undertaken to identified biodiversity values within the study 

area and assess the impact of the proposal on these values.  

The following key biodiversity values were identified within the study area:  

 Two Critically Endangered Ecological Communities: 

o Cumberland Plain Woodland listed under both the BC and EPBC Act  

o Shale Sandstone Transition Forest listed under both the BC and EPBC Act  

 Two Threatened fauna species:  

o Koala (Phascolarctos cinereus) listed as Vulnerable under both the BC and EPBC Act. 

o Little Lorrikeet (Glossopsitta pusilla) listed as vulnerable under the BC Act  

 Two Koala habitat corridors, connecting primary and secondary Koala habitat east and west of Appin 

Road 

 23 habitat trees, including 25 hollows and four nests  

 Potential habitat for: 

o 31 threatened fauna species listed under the BC Act, 

o five threatened fauna listed under the EPBC Act  

o five migratory species listed under the EPBC Act 

The proposal has the following key impacts:   

 The development would result in the removal of 4.75 hectares of vegetation, of which 3.31 hectares 

is listed under the EPBC and BC Acts 

 The clearing of threatened vegetation and loss potential habitat for threatened species is the main 

impact of the proposal, particularly for the Koala 

 The proposed fauna fencing would reduce the incidence of road kill, particularly for the Koala   

Assessments of impact significance were conducted for all threatened fauna species and ecological 

communities considered likely to be affected by the proposal. Through these assessments and in 

consideration of proposed mitigation measures, it was concluded that the proposal is unlikely to have a 

significant impact on any threatened species, population or ecological community except for the Koala.  

Assessment of the proposal against the EPBC Act Referral Guidelines for Koala was undertaken. It found 

that there is loss of ‘habitat critical to the survival of the Koala’, and as no mitigation in the form of a Koala 

land bridge, underpass or vegetation retention is proposed, there is a residual impact to the Koala which is 

likely to require referral under the EPBC Act. Advice should be therefore be sought from the Commonwealth 

Department for the Environment to clarify the requirement for referral under the EPBC Act for the Koala.   
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Appendix A Flora species recorded  

Key:  N = Native 

 PN = Planted Native 

 E = Exotic 

 WONS = Weed of National Significance 

 
Family Species Common Name Status Priority 

Weed 
WONS 

Acanthaceae Brunoniella australis Blue Trumpet N   

Agavaceae Agave americana Century Plant E   

Apocynaceae Araujia sericifera Moth Vine E   

Asparagaceae Asparagus aethiopicus   Asparagus Fern E Class 4 Yes 

 Asparagus asparagoides  Bridal Creeper E Yes Yes 

Asphodelaceae Aloe maculata Common Soap Aloe E   

Asteraceae   Arctotheca calendula  Capeweed E   

 Calotis dentex  N   

 Cirsium vulgare Spear Thistle E   

 Hypochaeris radicata   Catsear E   

 Olearia viscidula Viscid daisy bush N   

 Senecio madagascarensis Fireweed E Class 4 Yes 

 Silybum marianum Variegated Thistle E   

 Sonchus oleraceus   Common Sow-thistle E   

 Taraxacum officinale Dandelioni E   

steraceae   Cassinia aculeata Common Cassinia N   

 Ozothamnus diosmifolius rice flower N   

 Bidens pilosa   Cobblers Pegs E   

Bignoniaceae Pandorea pandorana   Wonga Vine N   

Brassicaceae Brassica fruticulosa Twiggy Turnip E   

Boraginaceae Echium plantagineum Paterson's Curse E   

Cactaceae Opuntia sp. Prickly Pear E   

Casuarinaceae Allocasuarina littoralis   Black She-oak N   

Chenopodiaceae Atriplex sp.  N   

 Einadia hastate Berry Saltbush N   

 Einadia polygonoides  N   

 Einadia trigonos Fishweed N   

Convolvulaceae Dichondra repens Kidney Weed N   

Crassulaceae Cotyledon orbiculata Varkiesblaar E   

 Bryophyllum delagoense Mother-of-millions E   

Cyperaceae Cyperus eragrostis Umbrella Sedge E   

 Lepidosperma laterale   Variable Sword-sedge N   

Ericaceae - 
Epacridoideae 

Leucopogon juniperinus  Prickly Beard-heath N 
  

 Desmodium varians Slender Tick-trefoil N   
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Family Species Common Name Status Priority 
Weed 

WONS 

Fabaceae - 
Faboideae  

Glycine clandestina   Twining Glycine N 
  

 Glycine tabacina  N   

 Hardenbergia violacea Purple Coral Pea N   

 Indigofera australis Australian Indigo N   

 Medicago minima Woolly Burr Medic E   

 Medicago orbicularis Button Medic E   

 Trifolium sp. Clover E   

 Vicia sativa Vetch E   

Fabaceae - 
Mimosoideae 

Acacia binervata two-veined hickory N 
  

 Acacia decurrens Sydney Green Wattle N   

 Acacia implexa Hickory Wattle N   

 Acacia parramattensis Parramatta Wattle N   

Geraniaceae Geranium solanderi Native Geranium N   

 Pelargonium sp. Garden Geranium E   

Goodeniaceae Goodenia hederacea Ivy Goodenia N   

Juncaceae Juncus usitatus  N   

Lamiaceae Lamiacaea sp.?     

Linaceae Linum marginale Native Flax N   

 Lobeliaceae Pratia purpurascens Whiteroot N   

Lomandraceae Lomandra filiformis Wattle Mat-rush N   

 Lomandra longifolia   Spike Mat-rush N   

 Lomandra multiflora Tufted perennial herb N   

Malvaceae Brachychiton populneus Kurrajong N   

 Sida rhombifolia   Paddy's Lucerne E   

 Malva parviflora Mallow E   

 Modiola caroliniana Red-flowered Mallow E   

 Myrtaceae Angophora bakeri Narrow-leaved Apple N   

 Angophora floribunda Rough-barked Apple N   

 Callistemon salignus Willow Bottlebrush N   

 Callistemon sieberi River Bottlebrush N   

 Corymbia maculata Spotted Gum N   

 Eucalyptus crebra Narrow-leaved Ironbark N   

 Eucalyptus eugenioides Thin-leaved Stringybark N   

 Eucalyptus fibrosa Red Ironbark N   

 Eucalyptus moluccana Grey Box N   

 Eucalyptus paniculata subsp. 
Paniculata 

Grey Ironbark N 
  

 Eucalyptus pilularis Blackbutt N   

 Eucalyptus punctata Grey Gum N   

 Eucalyptus tereticornis Forest Red Gum N   

 Kunzea ambigua Tick Bush N   

 Melaleuca armillaris Bracelet Honey-myrtle PN   

Oleaceae Notelaea longifolia   Mock-olive N   

 Ligustrum sinense   Small-Leaved Privet E Class 4  
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Family Species Common Name Status Priority 
Weed 

WONS 

 Olea europaea subsp. cuspidata African Olive E Class 4  

Oxalidaceae Oxalis pes-caprae  E   

 Dianella caerulea   Blue Flax-lily N   

Phormiaceae Dianella longifolia Blueberry Lily N   

 
Dianella revoluta Blu Flax-lily N 

  

 
 Stypandra glauca Nodding Blue Lily N   

Pinaceae Pinus radiata Radiata Pine E   

Pittosporaceae Bursaria spinose Blackthorn  N   

 Pittosporum undulatum   Sweet Pittosporum N   

 Plantago lanceolata   Plantain, Ribwort E   

 Poaceae Anthosachne scabra Wheatgrass N   

 Aristida vagans  N   

 Austrostipa pubescens  N   

 Austrostipa sp.     

 Avena sp.     

 Axonopus fissifolius  Narrow-leafed Carpet 
Grass 

E   

 Bromus catharticus Prairie Grass E   

 Cenchrus clandestinus Kikuyu E   

 Chloris gayana   Rhodes Grass E   

 Cymbopogon refractus Barbed wire grass N   

 Cynodon dactylon   Bermuda Grass E   

 Echinopogon sp.  N   

 Ehrharta erecta   Panic Veldgrass E   

 Entolasia marginata Bordered Panic N   

 Entolasia stricta   Wiry Panic N   

 Eragrostis curvula   African Lovegrass E   

 Eragrostis leptostachya Paddock Lovegrass N   

 Holcus lanatus Yorkshire Fog E   

 Hyparrhenia hirta Coolatai grass E   

 Imperata cylindrica Blady Grass N   

 Microlaena stipoides   Weeping Grass N   

 Nassella neesiana Chilean needlegrass E Yes Yes 

 Panicum effusum Hairy Panic N   

 Paspalum dilatatum Paspalum E   

 Paspalidium sp.     

 Phalaris aquatica Phalaris E   

 Poa annua Winter Grass E   

 Rytidosperma sp.  N   

 Setaria sp.  E   

 Sporobolus elongatus Slender Rat's Tail Grass E   

 Themeda triandra Kangaroo Grass N   

Proteaceae  Persoonia linearis Narrow-leaved Geebung N   

Ranunculaceae Clematis aristata Old Man's Beard N   
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Family Species Common Name Status Priority 
Weed 

WONS 

 Pyracantha angustifolia Orange Firethorn E   

 Rosa sp.  E   

Rosaceae Rubus fruticosus sp. agg.   Blackberry E Class 4 Yes 

Rubiaceae Asperula conferta Common Woodruff N   

Santalaceae Exocarpos cupressiformis Cherry Ballart N   

Sapindaceae Dodonaea triquetra   Hopbush N   

Smilacaceae Smilax glyciphylla   Sweet Sarsaparilla N   

 Solanum prinophyllum Forest Nightshade N   

Thymelaeaceae Pimelea linifolia Slender Rice Flower N   

Verbenaceae Verbena bonariensis   Purpletop E   
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Appendix B Fauna habitat recorded 

Tree No. Species Hollows Size Occupation / notes 

T1 Corimbia maculata 1 10 cm Nothing observed 

T2 Corimbia maculata 0 10 cm Nothing observed 

T3 Corimbia maculata 0 20 cm Nothing observed; 1 small nest 

T4 Corimbia maculata 1 20 cm Sulfur-crested Cockatoo; 1 large nest 

T5 Eucalyptus fibrosa 1 5 cm Nothing observed 

T6 Corimbia maculata 1 10 cm Nothing observed 

T7 Eucalyptus tereticornis 1 30 cm Nothing observed 

T8 Eucalyptus tereticornis 0 20 cm Nothing observed; 1 large nest 

T9 Eucalyptus moluccana 2 3 cm & 5 cm Nothing observed 

T10 Eucalyptus tereticornis 2 5 cm Nothing observed 

T11 Eucalyptus punctata 2 30 cm & 80 cm Nothing observed 

T12 Eucalyptus punctata 2 10 cm & 20 cm Nothing observed 

T13 Eucalyptus eugenioides 1 20 cm Nothing observed 

T 14 Eucalyptus tereticornis 0 10 cm Nothing observed; 1 small nest 

T15 Eucalyptus tereticornis 1 30 cm Nothing observed 

T16 Eucalyptus tereticornis 1 5 cm Nothing observed 

T17 Eucalyptus tereticornis 1 10 cm Nothing observed 

T18 Eucalyptus moluccana 2 5 cm Nothing observed 

T19 Eucalyptus tereticornis 1 10 cm Nothing observed 

T20 Eucalyptus tereticornis 1 10 cm Nothing observed 

T21 Eucalyptus tereticornis 1 50 cm Nothing observed 

T22 Eucalyptus tereticornis 1 5 cm Nothing observed 

T23 Eucalyptus tereticornis 1 10 cm Nothing observed 

T24 Eucalyptus tereticornis 1 10 cm Little Lorikeets 
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Appendix C Fauna species recorded 

 

 
 
 
 
 

Fauna 
group 

Common Name Scientific name Status 

BC Act EPBC Act 

Mamilia Koala Phascolarctos cinereus Vulnerable Vulnerable 

Aves Little Lorikeet Glossopsitta pusilla Vulnerable N/A 

Aves Bell Miner Manorina melanophrys N/A N/A 

Aves Rainbow Lorikeet Trichoglossus moluccanus N/A N/A 

Aves Australasian Swamphen Porphyrio melanotus N/A N/A 

Aves Australian Magpie Cracticus tibicen N/A N/A 

Aves Noisy Miner Manorina melanocephala N/A N/A 

Aves Pied Currawong Strepera graculina N/A N/A 

Aves Australian Raven Corvus coronoides N/A N/A 

Aves Masked Lapwing Vanellus miles N/A N/A 

Aves Sulphur-Crested Cockatoo Cacatua galerita N/A N/A 

Aves Laughing Kookaburra Dacelo novaeguineae N/A N/A 

Aves Grey Butcherbird Cracticus torquatus N/A N/A 

Aves Black-Shouldered Kite Elanus axillaris N/A N/A 

Aves Pacific Black Duck Anas superciliosa N/A N/A 

Aves Australian White Ibis Threskiornis moluccus N/A N/A 

Aves Eastern Rosella Platycercus eximius N/A N/A 

Aves King Parrot Alisterus N/A N/A 

Aves Common Myna Acridotheres tristis N/A N/A 

Aves Crested Pigeon Ocyphaps lophotes N/A N/A 

Aves Common Starling Sturnus vulgaris N/A N/A 

Aves Welcome Swallow Hirundo neoxena N/A N/A 

Aves Yellow Thornbill Acanthiza nana N/A N/A 

Aves Grey Fantail Rhipidura albiscapa N/A N/A 

Aves Spotted Pardalote Pardalotus punctatus N/A N/A 
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Appendix D Likelihood of occurrence  

The table below lists the threatened species known or considered likely to occur within the subject site based on previous surveys (ELA 2018 Biocertification 
Assessment MDP lands; ELA unpublished; Mt Gilead Balance Lands; WSP Appin Road Upgrade REF 2018) Atlas, EPBC Act Protected Matters Search, 
Appin Road Safety Improvements PEI (Hills Environmental 2018) and/or expert opinion.   
 
Threatened flora 

Scientific name Common name TSC Act EPBC Act Habitat association Likelihood of occurrence 

Acacia bynoeana Bynoe’s Wattle E V Acacia bynoeana is found in central eastern NSW, from the 
Hunter District (Morisset) south to the Southern Highlands and 
west to the Blue Mountains, and has recently been found in the 
Colymea and Parma Creek areas west of Nowra. It is found in 
heath and dry sclerophyll forest, typically on a sand or sandy clay 
substrate, often with ironstone gravels (OEH 2015d).  

No. No suitable habitat present.  
Not recorded by previous ELA 
survey within locality. 

Acacia 
pubescens 

Downy Wattle V V Acacia pubescens occurs on the NSW Central Coast in Western 
Sydney, mainly in the Bankstown-Fairfield-Rookwood area and 
the Pitt Town area, with outliers occurring at Barden Ridge, 
Oakdale and Mountain Lagoon. It is associated with Cumberland 
Plains Woodlands, Shale / Gravel Forest and Shale / Sandstone 
Transition Forest growing on clay soils, often with ironstone 
gravel (OEH 2015d). 

No.  Marginal habitat present.  
Not recorded by previous ELA 
survey within locality. 

Allocasuarina 
glareicola 

 - E Allocasuarina glareicola is primarily restricted to the Richmond 
district on the north-west Cumberland Plain, with an outlier 
population found at Voyager Point. It grows in Castlereagh 
woodland on lateritic soil (OEH 2015d).  

No.  Marginal habitat present and 
outside of known range. 

Asterolasia 
elegans 

 E E Asterolasia elegans is restricted to a few localities on the NSW 
Central Coast north of Sydney, in the Baulkham Hills, 
Hawkesbury and Hornsby LGAs. It is found in sheltered forests 
on mid- to lower slopes and valleys, in or adjacent to gullies (OEH 
2015d). 

No.  No suitable habitat present 
and outside of known range. 

Caladenia 
tessellata 

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, usually in sheltered moist places and in areas of 
increased sunlight. It flowers from September to November (OEH 
2015d). 

No.  No suitable habitat present 
and outside of known range. 

Cryptostylis 
hunteriana 

Leafless Tongue 
Orchid 

V V Cryptostylis hunteriana is known from a range of vegetation 
communities including swamp-heath and woodland. The larger 

No.  No suitable habitat present.  
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Scientific name Common name TSC Act EPBC Act Habitat association Likelihood of occurrence 

populations typically occur in woodland dominated by Scribbly 
Gum (Eucalyptus sclerophylla), Silvertop Ash (E. sieberi), Red 
Bloodwood (Corymbia gummifera) and Black Sheoak 
(Allocasuarina littoralis); where it appears to prefer open areas in 
the understorey of this community and is often found in 
association with the Large Tongue Orchid (C. subulata) and the 
Tartan Tongue Orchid (C. erecta). Coastal Plains Scribbly Gum 
Woodland and Coastal Plains Smoothed-barked Apple Woodland 
is potential habitat on the Central Coast. Flowers between 
November and February, although may not flower regularly (OEH 
2015d). 

Cynanchum 
elegans  

White-flowered 
Wax Plant 

E E Cynanchum elegans is a climber or twiner with a variable form, 
and flowers between August and May, peaking in November. It 
occurs in dry rainforest gullies, scrub and scree slopes, and 
prefers the ecotone between dry subtropical rainforest and 
sclerophyll woodland/forest. The species has also been found in 
littoral rainforest; Leptospermum laevigatum – Banksia integrifolia 
subsp. integrifolia coastal scrub; Eucalyptus tereticornis open 
forest/ woodland; Corymbia maculata open forest/woodland; and 
Melaleuca armillaris scrub to open scrub (OEH 2015d). 

No.  No suitable habitat present.  
Not recorded by previous ELA 
survey within locality. 

Dillwynia 
tenuifolia 

 V  The core distribution is the Cumberland Plain from Windsor and 
Penrith east to Dean Park near Colebee. Other populations in 
western Sydney are recorded from Voyager Point and Kemps 
Creek in the Liverpool LGA, Luddenham in the Penrith LGA and 
South Maroota in the Baulkham Hills Shire. In western Sydney, 
may be locally abundant particularly within scrubby/dry heath 
areas within Castlereagh Ironbark Forest and Shale Gravel 
Transition Forest on tertiary alluvium or laterised clays (OEH 
2015d). 

No.  Marginal habitat present. Not 
recorded by previous ELA survey 
within locality.  

Epacris 
purpurascens 
var. 
purpurascens 

 V  Found in a range of habitat types, most of which have a strong 
shale soil influence (OEH 2015d). 

No.  Marginal habitat present.  
Not recorded by previous ELA 
survey within locality. 

Eucalyptus 
benthamii 

Camden White 
Gum 

V V Eucalyptus benthamii occurs in wet open forest on well drained 
sandy alluvial soils along stream channels, small terraces and 
alluvial flats on valley floors (OEH 2015d). 

No. No suitable habitat present. 
Not recorded by previous ELA 
survey within locality. 

Genoplesium 
baueri 

Bauer’s Midge 
Orchid 

E E Recorded from locations between Nowra and Pittwater.  Dry 
sclerophyll forest and moss gardens over sandstone. 

No. No suitable habitat present. 
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Scientific name Common name TSC Act EPBC Act Habitat association Likelihood of occurrence 

Grevillea 
juniperina subsp. 
juniperina 

Juniper-leaf 
Grevillea 

V  Endemic to Western Sydney. Grows on reddish clay to sandy 
soils derived from Wianamatta Shale and Tertiary alluvium (often 
with shale influence), typically containing lateritic gravels. 
Recorded from Cumberland Plain Woodland, Castlereagh 
Ironbark Woodland, Castlereagh Scribbly Gum Woodland and 
Shale/Gravel Transition Forest (OEH 2015d). 

No. Marginal habitat present. Not 
recorded by previous ELA survey 
within locality. 

Grevillea 
parviflora subsp. 
parviflora 

Small-flower 
Grevillea 

V V Grevillea parviflora subsp. parviflora is sporadically distributed 
throughout the Sydney Basin mainly around Picton, Appin and 
Bargo. Separate populations are also known further north from 
Putty to Wyong and Lake Macquarie and Cessnock and Kurri 
Kurri. It grows in sandy or light clay soils over thin shales, often 
with lateritic ironstone gravels.  It often occurs in open, slightly 
disturbed sites such as tracks (OEH 2015d). 

No.  Marginal habitat present.  
Not recorded by previous ELA 
survey within locality. 

Haloragis exalata 
subsp. exalata 

Wingless 
Raspwort 

V V Square Raspwort occurs in 4 widely scattered localities in eastern 
NSW. It is disjunctly distributed in the Central Coast, South Coast 
and North Western Slopes botanical subdivisions of NSW.  It 
appears to require protected and shaded damp situations in 
riparian habitats (OEH 2015d). 

No.  No suitable habitat present.  

Leucopogon 
exolasius 

Woronora 
Beard-heath 

V V Leucopogon exolasius is found along the upper Georges River 
area and in Heathcote National Park. It is associated with Sydney 
Sandstone Gully Forest on rocky hillsides and creek banks (OEH 
2015d). 

No. No suitable habitat present.  

Melaleuca 
deanei 

Deane’s 
Paperbark 

V V Found in heath on sandstone, and also associated with woodland 
on broad ridge tops and slopes on sandy loam and lateritic soils 
(OEH 2015d). 

No. No suitable habitat present. 
Not recorded by previous ELA 
survey within locality. 

Pelargonium sp. 
striatellum 

Omeo's Stork's 
Bill 

E E The species is known to occur in habitat usually located just 
above the high water level of irregularly inundated or ephemeral 
lakes. During dry periods, the species is known to colonise 
exposed lake beds. It is not known if the species’ rhizomes and/or 
soil seedbank persist through prolonged inundation or drought 
(OEH 2015d). 

No. No suitable habitat present. 

Persoonia 
bargoensis 

Bargo Geebung E V Associated with woodland to dry sclerophyll forest, on sandstone 
and clayey laterite on heavier, well-drained, loamy, gravelly soils 
of the Hawkesbury Sandstone and Wianamatta Shale in the 
catchments of the Cataract, Cordeaux and Bargo Rivers (OEH 
2015d).  

No. Marginal habitat present.  Not 
recorded by previous ELA survey 
within locality. 

Persoonia Hairy Geebung E E Persoonia hirsuta occurs from Singleton in the north, south to No. No suitable habitat present. 
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Scientific name Common name TSC Act EPBC Act Habitat association Likelihood of occurrence 

hirsuta  Bargo and the Blue Mountains to the west. It grows in dry 
sclerophyll eucalypt woodland and forest on sandstone (OEH 
2015d).  

Not recorded by previous ELA 
survey within locality. 

Persoonia 
nutans 

Nodding 
Geebung 

E E Associated with dry woodland, Castlereagh Scribbly Gum 
Woodland, Agnes Banks Woodland and sandy soils associated 
with tertiary alluvium, occasionally poorly drained.  Endemic to 
the Western Sydney (OEH 2015d).   

No. No suitable habitat present. 
Not recorded by previous ELA 
survey within locality. 

Pimelea 
curviflora var. 
curviflora 

 V V Pimelea curviflora var. curviflora is confined to the coastal area of 
Sydney between northern Sydney in the south and Maroota in the 
north-west. It grows on shaley/lateritic soils over sandstone and 
shale/sandstone transition soils on ridgetops and upper slopes 
amongst woodlands (OEH 2015d). 

No.  Marginal habitat present.  
Not recorded by previous ELA 
survey within locality. 

Pimelea spicata Spiked Rice-
flower 

E E In western Sydney, Pimelea spicata occurs on an undulating 
topography of well structured clay soils, derived from Wianamatta 
shale. It is associated with Cumberland Plains Woodland (CPW), 
in open woodland and grassland often in moist depressions or 
near creek lines. Has been located in disturbed areas that would 
have previously supported CPW (OEH 2015d). 

No.  Marginal habitat present. Not 
recorded by previous ELA survey 
within locality. 

Pomaderris 
brunnea 

Rufous 
Pomaderris 

V V Pomaderris brunnea occurs in a limited area around the Colo, 
Nepean and Hawkesbury Rivers, including the Bargo area and 
near Camden. It also occurs near Walcha on the New England 
tablelands and in far eastern Gippsland in Victoria It grows in 
moist woodland or forest on clay or alluvial soils of floodplains 
and creek lines (OEH 2015d). 

Recorded Beulah and Menangle 
Creek. Not recorded in the subject 
site.  

Pterostylis 
saxicola 

Sydney Plains 
Greenhood 

E E Most commonly found growing in small pockets of shallow soil in 
depressions on sandstone rock shelves above cliff lines. The 
vegetation communities above the shelves where Pterostylis 
saxicola occurs are sclerophyll forest or woodland on 
shale/sandstone transition soils or shale soils. Restricted to 
western Sydney between Freemans Reach in the north and 
Picton in the south. There are very few known populations and 
they are all very small and isolated (OEH 2015d). 

No. Marginal habitat present 

Pultenaea 
aristata 

Prickly Bush-pea V V Dry sclerophyll woodland or wet heath on sandstone.  Restricted 
to the Woronora Plateau. 

No. Marginal habitat present and 
outside of known range. 

Pultenaea 
pedunculata 

Matted Bush-pea E - In NSW, Pultenaea pedunculata is known from three disjunct 
populations, in the Cumberland Plains in Sydney, the coast 
between Tathra and Bermagui and the Windellama area south of 

Recorded by ELA in Mt Giead. 
Not recorded during the site 
inspection. 
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Scientific name Common name TSC Act EPBC Act Habitat association Likelihood of occurrence 

Goulburn. It grows in woodland vegetation but plants have also 
been found on road batters and coastal cliffs. It is largely confined 
to loamy soils in dry gullies in populations in the Windellama area 
(OEH 2015d). 

Thesium australe Austral Toadflax V V Occurs in grassland on coastal headlands or grassland and 
grassy woodland away from the coast (OEH 2015d). 

No. No suitable habitat present 
and outside known range. 

Thelymitra sp. 
Kangaloon 

Kangaloon Sun-
orchid 

CE CE Thelymitra sp. Kangaloon is only known to occur on the southern 
tablelands of NSW in the Robertson / Kangaloon / Fitzroy Falls 
area at 550-700 m above sea level. It is thought to be a short-
lived perennial, flowering in late October and early November. It 
is found in swamps in sedgelands over grey silty grey loam soils. 
It is known to occur at three swamps that are above the 
Kangaloon Aquifer, and that are a part of the ecological 
community “Temperate Highland Peat Swamps on Sandstone” 
which is listed under the EPBC Act. 

No. No suitable habitat present 
and outside of known range. 
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Threatened fauna 

Scientific name Common name TSC Act EPBC Act Habitat association Likelihood of occurrence 

Meridolum 
corneovirens 

Cumberland Plain 
Land Snail 

E - Associated with open eucalypt forests, particularly Cumberland 
Plain Woodland.  Found under fallen logs, debris and in bark and 
leaf litter around the trunk of gum trees or burrowing in loose soil 
around clumps of grass.  Urban waste may also form suitable 
habitat (OEH 2015d). 

Potential. Known from records 
along Appin Road and study 
area. Test of significance 
undertaken (Appendix E)  

Heleioporus 
australiacus 

Giant Burrowing 
Frog 

V V Forages in woodlands, wet heath, dry and wet sclerophyll forest. 
Associated with semi-permanent to ephemeral sand or rock based 
streams, where the soil is soft and sandy so that burrows can be 
constructed (OEH 2015d). 

No.  No suitable habitat 
present. 

Litoria aurea Green and Golden 
Bell Frog 

E V This species has been observed utilising a variety of natural and 
man-made waterbodies such as coastal swamps, marshes, dune 
swales, lagoons, lakes, other estuary wetlands, riverine floodplain 
wetlands and billabongs, stormwater detention basins, farm dams, 
bunded areas, drains, ditches and any other structure capable of 
storing water. Preferable habitat for this species includes attributes 
such as shallow, still or slow flowing, permanent and/or widely 
fluctuating water bodies that are unpolluted and without heavy 
shading. Large permanent swamps and ponds exhibiting well-
established fringing vegetation (especially bulrushes–Typha sp. 
and spikerushes–Eleocharis sp.) adjacent to open grassland 
areas for foraging are preferable. Ponds that are typically 
inhabited tend to be free from predatory fish such as Mosquito 
Fish (Gambusia holbrooki) (OEH 2015d). 
Recorded at Birwiri Creek, 7km to north of BCAA, in 2015 

No. No suitable habitat 
present. 

Litoria littlejohnii Littlejohn’s Tree 
Frog 

V V Littlejohn's Tree Frog occurs along permanent rocky streams with 
thick fringing vegetation associated with eucalypt woodlands and 
heaths among sandstone outcrops. It appears to be restricted to 
sandstone woodland and heath communities at mid to high 
altitude (OEH 2015d). 

No. No suitable habitat 
present. 

Litoria raniformis Southern Bell Frog E V Relatively still or slow-flowing sites such as billabongs, ponds, 
lakes or farm dams, especially where Typha sp., Eleocharis sp. 
and Phragmites sp. (Bulrushes) are present. This species is 
common in lignum shrublands, black box and River Red Gum 
woodlands, irrigation channels and at the periphery of rivers in the 
southern parts of NSW. This species occurs in vegetation types 
such as open grassland, open forest and ephemeral and 
permanent non-saline marshes and swamps. Open grassland and 
ephemeral permanent non-saline marshes and swamps have also 
been associated with this species (OEH 2015d). 

No. No suitable habitat 
present. 
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Mixophyes 
balbus 

Stuttering Frog E V Rainforest and wet, tall open forest in the foothills and escarpment 
on the eastern side of the Great Dividing Range.  Outside the 
breeding season adults live in deep leaf litter and thick 
understorey vegetation on the forest floor. Breed in streams during 
summer after heavy rain. 

No. No suitable habitat 
present. 

Pseudophryne 
australis 

Red-crowned 
Toadlet 

V  Occurs in open forests, mostly on Hawkesbury and Narrabeen 
Sandstones. Inhabits periodically wet drainage lines below 
sandstone ridges that often have shale lenses or cappings (OEH 
2015d). 

No. No suitable habitat 
present. 

Hoplocephalus 
bungaroides 

Broad-headed 
Snake 

E V Typical sites consist of exposed sandstone outcrops and benching 
where the vegetation is predominantly woodland, open woodland 
and/or heath on Triassic sandstone of the Sydney Basin. They 
utilise rock crevices and exfoliating sheets of weathered 
sandstone during the cooler months and tree hollows during 
summer (OEH 2015d). 

No. No suitable habitat 
present. 

Varanus 
rosenbergi 

Rosenberg’s 
Goanna 

V - Associated with Sydney sandstone woodland and heath land. 
Rocks, hollow logs and burrows are utilised for shelter (OEH 
2015d).   

Potential. Marginal foraging 
habitat exists in the subject 
site. Test of significance 
undertaken (Appendix E) 

Anthochaera 
phrygia 

Regent Honeyeater E E & M Associated with temperate eucalypt woodland and open forest 
including forest edges, wooded farmland and urban areas with 
mature eucalypts, and riparian forests of River Oak (Casuarina 
cunninghamiana). Areas containing Swamp Mahogany 
(Eucalyptus robusta) in coastal areas have been observed to be 
utilised. The Regent Honeyeater primarily feeds on nectar from 
box and ironbark eucalypts and occasionally from banksias and 
mistletoes.  As such it is reliant on locally abundant nectar sources 
with different flowering times to provide reliable supply of nectar 
(OEH 2015d). 

Test of significance 
undertaken (Appendix E) 

Artamus 
cyanopterus 
cyanopterus 

Dusky 
Woodswallow 

V  Occurs in a widespread area from inland to the coast, including 
the western slopes of the Great Dividing Range (NSW Scientific 
Committee 2016). This species is often recorded in dry open 
sclerophyll forests and woodlands, It has also been recorded in 
heathland and shrublands (NSW Scientific Committee 2016). 

Recorded nearby by Biolink 
(2018). Test of significance 
undertaken (Appendix E) 

Botaurus 
poiciloptilus 

Australasian Bittern V - Terrestrial wetlands with tall dense vegetation, occasionally 
estuarine habitats. Reedbeds, swamps, streams, estuaries (OEH 
2015d). 

No. No suitable habitat 
present. Not recorded by 
previous ELA survey within 
locality. 

Burhinus Bush Stone-curlew E - Associated with dry open woodland with grassy areas, dune 
scrubs, in savanna areas, the fringes of mangroves, golf courses 

No. No suitable habitat 
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grallarius and open forest / farmland.  Forages in areas with fallen timber, 
leaf litter, little undergrowth and where the grass is short and 
patchy.  Is thought to require large tracts of habitat to support 
breeding, in which there is a preference for relatively undisturbed 
in lightly disturbed (OEH 2015d). 

present. Not recorded by 
previous ELA survey within 
locality. 

Calidris 
ferruginea 

Curlew Sandpiper E CE, M Littoral and estuarine habitats, including intertidal mudflats, non-
tidal swamps, lakes and lagoons on the coast and sometimes 
inland. 

No. No suitable habitat 
present. Not recorded by 
previous ELA survey within 
locality. 

Callocephalon 
fimbriatum 

Gang-gang 
Cockatoo 

V - During summer in dense, tall, wet forests of mountains and gullies, 
alpine woodlands. In winter they occur at lower altitudes in drier 
more open forests and woodlands, particularly box-ironbark 
assemblages. They sometimes inhabit woodland, farms and 
suburbs in autumn/winter (OEH 2015d). 

Potential. Test of significance 
undertaken (Appendix E) 

Calyptorhynchus 
lathami 

Glossy Black-
Cockatoo 

V - Associated with a variety of forest types containing Allocasuarina 
species, usually reflecting the poor nutrient status of underlying 
soils. Intact drier forest types with less rugged landscapes are 
preferred. Nests in large trees with large hollows (OEH 2015d). 

Potential. Test of significance 
undertaken (Appendix E) 

Chthonicola 
sagittata 

 

Speckled Warbler 

 
V  Eucalyptus-dominated communities with a grassy understorey and 

sparse shrub layer, often on rocky ridges or in gullies. 

 

Potential. Test of significance 
undertaken (Appendix E) 

Circus assimillis Spotted Harrier V  Grassy open woodland, inland riparian woodland, grassland, 
shrub steppe, agricultural land and edges of inland wetlands. 
 

No.  Marginal suitable habitat. 
Not recorded by previous ELA 
survey within locality. 

Climacteris 
picumnus 
victoriae 

Brown Treecreeper 
(eastern 
subspecies) 

V - Distributed through central NSW on the western side of the Great 
Dividing Range and sparsely scattered to the east of the Divide in 
drier areas such as the Cumberland Plain of Western Sydney, and 
in parts of the Hunter, Clarence, Richmond and Snowy River 
valleys. The Brown Treecreeper occupies eucalypt woodlands, 
particularly open woodland lacking a dense understorey.  It is 
sedentary and nests in tree hollows within permanent territories 
(OEH 2015d). 

No.  Marginal suitable habitat. 

Daphoenositta 
chrysoptera 

Varied Sittella V - Distribution includes most of mainland Australia except deserts 
and open grasslands. Prefers eucalypt forests and woodlands with 
rough-barked species, or mature smooth-barked gums with dead 
branches, mallee and Acacia woodland. Feeds on arthropods from 
bark, dead branches, or small branches and twigs (OEH 2015d). 

Potential. Test of significance 
undertaken (Appendix E) 

Dasyornis Eastern Bristlebird E E Habitat is characterised by dense, low vegetation and includes No. No suitable habitat 
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brachypterus  sedgeland, heathland, swampland, shrubland, sclerophyll forest 
and woodland, and rainforest, as well as open woodland with a 
heathy understorey. In northern NSW occurs in open forest with 
tussocky grass understorey. All of these vegetation types are fire 
prone, aside from the rainforest habitatas utilised by the northern 
population as fire refuge. Age of habitat since fires (fire-age) is of 
paramount importance to this species; Illawarra and southern 
populations reach maximum densities in habitat that has not been 
burnt for at least 15 years; however, in the northern NSW 
population a lack of fire in grassy forest may be detrimental as 
grassy tussock nesting habitat becomes unsuitable after long 
periods without fire; northern NSW birds are usually found in 
habitats burnt five to 10 years previously (OEH 2015d).  

present. Not recorded by 
previous ELA survey within 
locality. 

Ephippiorhynchus 
asiaticus 

Black-necked Stork E - Associated with tropical and warm temperate terrestrial wetlands, 
estuarine and littoral habitats, and occasionally woodlands and 
grasslands floodplains.  Forages in fresh or saline waters up to 
0.5m deep, mainly in open fresh waters, extensive sheets of 
shallow water over grasslands or sedgeland, mangroves, 
mudflats, shallow swamps with short emergent vegetation and 
permanent billabongs and pools on floodplains (OEH 2015d). 

No. No suitable habitat 
present.  

Falco subnider Black Falcon V  Woodland, shrubland and grassland, especially riparian woodland 
and agricultural land.  Often associated with streams or wetlands. 

No.  Marginal suitable habitat.  

Grantiella picta Painted 
Honeyeater 

V V Widely distributed in NSW, predominantly on the inland side of the 
Great Dividing Range but avoiding arid areas.  Boree, Brigalow 
and Box-Gum Woodlands and Box-Ironbark Forests. 

No. No suitable habitat 
present. 

Glossopsitta 
pusilla 

Little Lorikeet V - In New South Wales Little Lorikeets are distributed in forests and 
woodlands from the coast to the western slopes of the Great 
Dividing Range, extending westwards to the vicinity of Albury, 
Parkes, Dubbo and Narrabri. Little Lorikeets mostly occur in dry, 
open eucalypt forests and woodlands. They have been recorded 
from both old-growth and logged forests in the eastern part of their 
range, and in remnant woodland patches and roadside vegetation 
on the western slopes. They feed primarily on nectar and pollen in 
the tree canopy, particularly on profusely-flowering eucalypts, but 
also on a variety of other species including melaleucas and 
mistletoes (OEH 2015d).  

Known. Recorded during site 
inspection and by ELA 2014. 

Test of significance 
undertaken (Appendix E) 

Hieraaetus 
morphnoides 

Little Eagle V - Utilises open eucalypt, sheoak and acacia forest, woodland or 
open woodland. Uses tall trees for nesting, with a large stick nest 
being built. Lays eggs in spring, and young fledge in early 
summer. Preys on birds, reptiles and mammals, and occasionally 
feeds on large insects or carrion (OEH 2015d). 

Suitable habitat present. Test 
of significance undertaken 
(Appendix E) 



Appin Road Safety Improvements  
Ecological Impact Assessment 75

Scientific name Common name TSC Act EPBC Act Habitat association Likelihood of occurrence 

Lathamus 
discolor 

Swift Parrot E E Breeds in Tasmania between September and January.  Migrates 
to mainland in autumn, where it forages on profuse flowering 
Eucalypts.  Hence, in this region, autumn and winter flowering 
eucalypts are important for this species. Favoured feed trees 
include winter flowering species such as Swamp Mahogany 
(Eucalyptus robusta), Spotted Gum (Corymbia maculata), Red 
Bloodwood (C. gummifera), Mugga Ironbark (E. sideroxylon), and 
White Box (E. albens) (OEH 2015d). 

Suitable habitat present. Test 
of significance undertaken 
(Appendix E) 

Lophoictinia isura Square-tailed Kite V - Found in a variety of timbered habitats including dry woodlands 
and open forests. Shows a particular preference for timbered 
watercourses (OEH 2015d). 

Suitable habitat present. Test 
of significance undertaken 
(Appendix E) 

Melithreptus 
gularis gularis 

Black-chinned 

Honeyeater 
(eastern 

subspecies) 

V  Generally occurs in drier open eucalypt woodland (Firth 1997, 
Smith et al 1995). This species is mainly distributed along the 
western slopes of the Great Dividing Range and northern Australia 
(Firth 1997).  

Suitable habitat present. Test 
of significance undertaken 
(Appendix E) 

Melanodryas 
cucullata 
cucullata 

Hooded Robin 
(south-eastern 
form) 

V - Prefers lightly wooded country, usually open eucalypt woodland, 
acacia scrub and mallee, often in or near clearings or open areas 
(OEH 2015d) 

Suitable habitat present. Test 
of significance undertaken 
(Appendix E) 

Ninox connivens Barking Owl V - Inhabits woodland and open forest, including fragmented 
remnants and partly cleared farmland. It is flexible in its habitat 
use, and hunting can extend in to closed forest and more open 
areas (OEH 2015d). 

Suitable habitat present. Test 
of significance undertaken 
(Appendix E) 

Ninox strenua  Powerful Owl V - The Powerful Owl is associated with a wide range of wet and dry 
forest types with a high density of prey, such as arboreal 
mammals, large birds and flying foxes.  Large trees with hollows at 
least 0.5m deep are required for shelter and breeding (OEH 
2015d). 

Suitable habitat present. Test 
of significance undertaken 
(Appendix E) 

Petauroides 
volans 
 

Greater Glider E2 

 

V 

 

Eucalypt forests and woodlands. 
 
  

Suitable habitat present. Test 
of significance undertaken 
(Appendix E) 

Petaurus 
australis 

 

Yellow-bellied 
Glider 

 

V  Tall mature eucalypt forest generally in areas with high rainfall and 
nutrient rich soils.  
 

Suitable habitat present. Test 
of significance undertaken 
(Appendix E) 

Petroica boodang Scarlet Robin V - Occurs from the coast to the inland slopes in NSW. After breeding 
(July-Jan), some disperse to the lower valleys and plains of the 
tablelands and slopes. Primarily resides in dry eucalypt forests 

Suitable habitat present. Test 
of significance undertaken 
(Appendix E) 
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and woodlands, with usually open and grassy understorey, with 
scattered shrubs. Abundant logs and fallen timber are important 
habitat components. In autumn and winter many Scarlet Robins 
live in open grassy woodlands, and grasslands or grazed 
paddocks with scattered trees, and may join mixed flocks of other 
small insectivorous birds (OEH 2015d). 

Petroica 
phoenicea 

Flame Robin   Prefers mowed pastoral land in close proximity to woodland 
(Simpson and Day 2004). This bird roosts in dense foliage in trees 
(Firth 2007), 

Suitable habitat present. Test 
of significance undertaken 
(Appendix E) 

Rostratula 
australis  

Painted Snipe 
(Australian 
subspecies) 

E V Prefers fringes of swamps, dams and nearby marshy areas where 
there is a cover of grasses, lignum, low scrub or open timber. 
Nests on the ground amongst tall vegetation, such as grasses, 
tussocks or reeds. Breeding is often in response to local 
conditions; generally occurs from September to December. 
Forages nocturnally on mud-flats and in shallow water. Feeds on 
worms, molluscs, insects and some plant-matter (OEH 2015d). 

No. No suitable habitat 
present. Not recorded by 
previous ELA survey with 
locality.  

Stagonopleura 
guttata 

Diamond Firetail V - Typically found in grassy eucalypt woodlands, but also occurs in 
open forest, mallee, Natural Temperate Grassland, and in 
secondary grassland derived from other communities. It is often 
found in riparian areas and sometimes in lightly wooded farmland. 
Appears to be sedentary, though some populations move locally, 
especially those in the south (OEH 2015d). 

Suitable habitat present. Test 
of significance undertaken 
(Appendix E) 

Tyto 
novaehollandiae 

Masked Owl V - Lives in dry eucalypt forests and woodlands from sea level to 1100 
m (OEH 2015d). 

Suitable habitat present. Test 
of significance undertaken 
(Appendix E) 

Cercartetus 
nanus 

Eastern Pygmy-
possum 

V - Found in wet and dry eucalypt forest, subalpine woodland, coastal 
banksia woodland and wet heath. Pygmy-Possums feed mostly on 
the pollen and nectar from banksias, eucalypts and understorey 
plants and will also eat insects, seeds and fruit. Small tree hollows 
are favoured as day nesting sites, but nests have also been found 
under bark, in old birds nests and in the branch forks of tea-trees 
(OEH 2015d). 

No. No suitable habitat 
present. 

Dasyurus 
maculatus 

Dasyurus 
maculatus 
maculatus 

Spotted-tailed 
Quoll 

Spotted-tailed 
Quoll (SE mainland 
population) 

V 

- 

- 

E 

The Spotted-tailed Quoll inhabits a range of forest communities 
including wet and dry sclerophyll forests, coastal heathlands and 
rainforests, more frequently recorded near the ecotones of closed 
and open forest. Individual animals use hollow-bearing trees, 
fallen logs, small caves, rock crevices, boulder fields and rocky-
cliff faces as den sites. Maternal den sites are logs with cryptic 
entrances; rock outcrops; windrows; burrows (OEH 2015d). 

Suitable habitat present. Test 
of significance undertaken 
(Appendix E) 
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Isoodon obesulus Southern Brown 
Bandicoot 

E E This species is associated with heath, coastal scrub, heathy 
forests, shrubland and woodland on well drained soils. This 
species is thought to display a preference for newly regenerating 
heathland and other areas prone to fire (OEH 2015d). 

No. No suitable habitat 
present. 

Petaurus 
norfolcensis 

Squirrel Glider V - Associated with dry hardwood forest and woodlands.  Habitats 
typically include gum barked and high nectar producing species, 
including winter flower species.  The presence of hollow bearing 
eucalypts is a critical habitat value (OEH 2015d). 

Potential. Recorded by ELA 
(2016) less than 1 km to the 
west Test of significance 
undertaken (Appendix E) 

Petrogale 
penicillata 

Brush-tailed Rock-
wallaby 

E V Rocky areas in a variety of habitats, typically north facing sites 
with numerous ledges, caves and crevices (OEH 2015d). 

No. No suitable habitat 
present. 

Phascolarctos 
cinereus  

Koala  V V Associated with both wet and dry Eucalypt forest and woodland 
that contains a canopy cover of approximately 10 to 70%, with 
acceptable Eucalypt food trees. Some preferred Eucalyptus 
species are: Eucalyptus tereticornis, E. punctata, E. cypellocarpa, 
E. viminalis (OEH 2015d) 

Recorded along Appin Road. 
Test of significance 
undertaken (Appendix E) 

Pseudomys 
novaehollandiae 

New Holland 
Mouse 

- V A small burrowing native rodent with a fragmented distribution 
across Tasmania, Victoria, New South Wales and Queensland. 
Inhabits open heathlands, open woodlands with a heathland 
understorey and vegetated sand dunes. A social animal, living 
predominantly in burrows shared with other individuals. The home 
range of the New Holland Mouse ranges from 0.44 ha to 1.4 ha 
and the species peaks in abundance during early to mid stages of 
vegetation succession typically induced by fire (OEH 2015d). 

No. No suitable habitat 
present. 

Chalinolobus 

dwyeri 

Large-eared Pied 

Bat 

V V The Large-eared Pied Bat has been recorded in a variety of 
habitats, including dry sclerophyll forests, woodland, sub-alpine 
woodland, edges of rainforests and wet sclerophyll forests. This 
species roosts in caves, rock overhangs and disused mine shafts 
and as such is usually associated with rock outcrops and cliff 
faces. Found in well-timbered areas containing gullies (OEH 
2015d). 

Recorded by ELA (2017) on 
adjacent land. Test of 
significance undertaken 
(Appendix E) 

Falsistrellus 

tasmaniensis 

Eastern False 

Pipistrelle 

V - Prefers moist habitats with trees taller than 20m. Roosts in tree 
hollows but has also been found roosting in buildings or under 
loose bark (OEH 2015d). 

Recorded by ELA (2014) on 
adjacent land. Test of 
significance undertaken 
(Appendix E) 
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Miniopterus 

australis 

Little Bentwing Bat V - East coast and ranges of Australia from Cape York in Queensland 
to Wollongong in NSW. Moist eucalypt forest, rainforest, vine 
thicket, wet and dry sclerophyll forest, Melaleuca swamps, dense 
coastal forests and banksia scrub (OEH 2015d). 

Suitable habitat present. Test 
of significance undertaken 
(Appendix E) 

Miniopterus 

schreibersii 

oceanensis  

Eastern Bent-wing 

Bat 

V - Associated with a range of habitats such as rainforest, wet and dry 
sclerophyll forest, monsoon forest, open woodland, paperbark 
forests and open grassland. It forages above and below the tree 
canopy on small insects.  Will utilise caves, old mines, and 
stormwater channels, under bridges and occasionally buildings for 
shelter (OEH 2015d). 

Recorded by ELA (2014) on 
adjacent land. Test of 
significance undertaken 
(Appendix E) 

Mormopterus 

norfolkensis 

Eastern Freetail 

Bat 

V - Most records of this species are from dry eucalypt forest and 
woodland east of the Great Dividing Range.  Individuals have, 
however, been recorded flying low over a rocky river in rainforest 
and wet sclerophyll forest and foraging in clearings at forest 
edges. Primarily roosts in hollows or behind loose bark in mature 
eucalypts, but have been observed roosting in the roof of a hut 
(OEH 2015d). 

Recorded by ELA (2014) on 
adjacent land. Test of 
significance undertaken 
(Appendix E) 

Myotis macropus  Southern Myotis V - The Large-footed Myotis is found in the coastal band from the 
north-west of Australia, across the top-end and south to western 
Victoria. Will occupy most habitat types such as mangroves, 
paperbark swamps, riverine monsoon forest, rainforest, wet and 
dry sclerophyll forest, open woodland and River Red Gum 
woodland, close to water. While roosting (in groups of 10-15) is 
most commonly associated with caves, this species has been 
observed to roost in tree hollows, amongst vegetation, in clumps 
of Pandanus, under bridges, in mines, tunnels and stormwater 
drains, however with specific roost requirements.  Forages over 
streams and pools catching insects and small fish. In NSW 
females have one young each year usually in November or 
December (OEH 2015d) 

Recorded by ELA (2014) on 
adjacent land. Test of 
significance undertaken 
(Appendix E) 

Pteropus 
poliocephalus 

Grey-headed 
Flying-Fox 

V  Inhabits a wide range of habitats including rainforest, mangroves, 
paperbark forests, wet and dry sclerophyll forests and cultivated 
areas. Camps are often located in gullies, typically close to water, 
in vegetation with a dense canopy (OEH 2015d). 

Suitable habitat present. Test 
of significance undertaken 
(Appendix E) 

Saccolaimus 
flaviventris 

Yellow-bellied 
Sheathtail Bat 

V  Found in almost all habitats, from wet and dry sclerophyll forest, 
open woodland, open country, mallee, rainforests, heathland and 
waterbodies.  Roosts in tree hollows; may also use caves; has 
also been recorded in a tree hollow in a paddock and in 
abandoned sugar glider nests. The Yellow-bellied Sheathtail-bat is 
dependent on suitable hollow-bearing trees to provide roost sites, 
which may be a limiting factor on populations in cleared or 

Recorded by ELA (2014) on 
adjacent land. Test of 
significance undertaken 
(Appendix E) 
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fragmented habitats (OEH 2015d). 

Scoteanax 
rueppellii 

Greater Broad-
nosed Bat  

V  Associated with moist gullies in mature coastal forest, or 
rainforest, east of the Great Dividing Range, tending to be more 
frequently located in more productive forests.  Within denser 
vegetation types use is made of natural and man-made openings 
such as roads, creeks and small rivers, where it hawks backwards 
and forwards for prey (OEH 2015d). 

Recorded by ELA (2014) on 
adjacent land. Test of 
significance undertaken 
(Appendix E) 

Apus pacificus Fork-tailed Swift  M Sometimes travels with Needletails. Varied habitat with a possible 
tendency to more arid areas but also over coasts and urban areas. 

Potential habitat present. Test 
of significance undertaken 
(Appendix E) 

Ardea alba Great Egret  M The Great Egret is common and widespread in Australia. It 
forages in a wide range of wet and dry habitats including 
permanent and ephemeral freshwaters, wet pasture and estuarine 
mangroves and mudflats. 

No. Marginal habitat present.  

Ardea ibis Cattle Egret  M Cattle Egrets forage on pasture, marsh, grassy road verges, rain 
puddles and croplands, but not usually in the open water of 
streams or lakes and they avoid marine environments. Some 
individuals stay close to the natal heronry from one nesting 
season to the next, but the majority leave the district in autumn 
and return the next spring. Cattle Egrets are likely to spend the 
winter dispersed along the coastal plain and only a small number 
have been recovered west of the Great Dividing Range. 

Potential habitat present. Test 
of significance undertaken 
(Appendix E) 

Gallinago 
hardwickii 

Latham’s Snipe  M A variety of permanent and ephemeral wetlands, preferring open 
fresh water wetlands with nearby cover. Occupies a variety of 
vegetation around wetlands including wetland grasses and open 
wooded swamps. 

No. No suitable habitat 
present. 

Haliaeetus 
leucogaster 

White-bellied Sea 
Eagle 

 M Forages over large open fresh or saline waterbodies, coastal seas 
and open terrestrial areas. Breeding habitat consists of tall trees, 
mangroves, cliffs, rocky outcrops, silts, caves and crevices and is 
located along the coast or major rivers.  Breeding habitat is usually 
in or close to water, but may occur up to a kilometre away. 

No. No suitable habitat 
present. 

Hirundapus 
caudacutus 

White throated 
Needletail 

 M Forages aerially over a variety of habitats usually over coastal and 
mountain areas, most likely with a preference for wooded areas. 
Has been observed roosting in dense foliage of canopy trees, and 
may seek refuge in tree hollows in inclement weather. 

Potential habitat present. Test 
of significance undertaken 
(Appendix E) 

Merops ornatus Rainbow Bee-eater  M Resident in coastal and subcoastal northern Australia; regular 
breeding migrant in southern Australia, arriving September to 
October, departing February to March, some occasionally present 
April to May. Occurs in open country, chiefly at suitable breeding 

Potential habitat present. Test 
of significance undertaken 
(Appendix E) 
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places in areas of sandy or loamy soil: sand-ridges, riverbanks, 
road-cuttings, sand-pits, occasionally coastal cliffs.  Nest is a 
chamber a the end of a burrow, up to 1.6 m long, tunnelled in flat 
or sloping ground, sandy back or cutting. 

Monarcha 
melanopsis 

Black-faced 
Monarch 

 M Rainforest and eucalypt forests, feeding in tangled understorey. Potential habitat present. Test 
of significance undertaken 
(Appendix E) 

Myiagra 
cyanoleuca 

Satin Flycatcher  M Wetter dense forest. No. No suitable habitat 
present. 

Pandion cristatus Eastern Osprey V M Favour coastal areas, especially the mouths of large rivers, 
lagoons and lakes. 

No. No suitable habitat 
present. 

Rhipidura 
rufifrons 

Rufous Fantail - M The Rufous Fantail is a summer breeding migrant to southeastern 
Australia. The Rufous Fantail is found in rainforest, dense wet 
eucalypt and monsoon forests, paperbark and mangrove swamps 
and riverside vegetation. Open country may be used by the 
Rufous Fantail during migration. 

No. No suitable habitat 
present. 
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Appendix E Assessments of significance  

The Test of Significance (five-part test) is applied to species, populations and ecological communities 

listed on Schedules 1, 1A and 2 of the Biodiversity Conservation Act 2016 and Schedules 4, 4A and 5 of 

the Fisheries Management Act 1994. The test sets out five factors that allow proponents to undertake a 

qualitative analysis of the likely impact of an action to determine whether further assessment is required 

via a Species Impact Statement (SIS) under Division 5.1 of the Environmental Planning and 

Assessment Act 1979 activities, where the proponent does not opt in to the Biodiversity Offsets 

Scheme. All factors must be considered and an overall conclusion made based on all factors in 

combination. An SIS is required if, through application of the five-part test, an action is considered likely 

to have a significant impact on threatened species, populations or ecological communities. 

The assessment was undertaken for the following: 

Threatened ecological communities: 

 Shale Sandstone Transition Forest (SSTF) 

 Cumberland Plain Woodland (CPW) 

Fauna: 

 Woodland Birds 

o Petroica phoenicea (Flame Robin) 

o Artamus cyanopterus cyanopterus (Dusky Woodswallow) 

o Daphoenositta chrysoptera (Varied Sittella) 

o Petroica boodang (Scarlet Robin) 

o Melanodryas cucullata cucullata (Hooded Robin) 

o Chthonicola sagittata (Speckled Warbler) 

o Stagonopleura guttata (Diamond Firetail) 

o Callocephalon fimbriatum (Gang-Gang Cockatoo) 

o Calyptorhynchus lathami (Glossy Black-cockatoo) 

 Blossom dependent species 

o Glossopsitta pusilla (Little Lorikeet) 

o Anthochaera phrygia (syn. Xanthomyza phrygia) (Regent Honeyeater) 

o Melithreptus gularis gularis (Black-chinned Honeyeater) 

o Pteropus poliocephalus (Grey-headed Flying-fox) 

o Lathamus discolor (Swift Parrot) 

 Large Forest Owls 

o Ninox strenua (Powerful Owl) 

o Tyto novaehollandiae (Masked Owl) 

o Ninox connivens (Barking Owl)  

 Raptors 

o Hieraaetus morphnoides (Little Eagle) 

o Lophoictinia isura (Square-tailed Kite) 

 Microchiropteran Bats 

o Scoteanax rueppellii (Greater Broad-nosed Bat) 

o Falsistrellus tasmaniensis (Eastern False Pipistrelle) 



Appin Road Safety Improvements  
Ecological Impact Assessment 82

o Miniopterus australis (Little Bent-wing Bat) 

o Miniopterus schreibersii oceanensis (Eastern Bent-wing Bat) 

o Mormopterus (Micronomus) norfolkensis (Eastern Freetail Bat) 

o Myotis macropus (Southern Myotis) 

o Saccolaimus flaviventris (Yellow-bellied Sheathtail-bat) 

o Chalinolobus dwyeri (Large-eared Pied Bat). 

 Gliders 

o Petaurus norfolcensis (Squirrel Glider) 

o Petaurus australis (Yellow-bellied Glider). 

 Meridolum corneovirens (Cumberland Plain Land Snail) 

 Phascolarctos cinereus (Koala) 

 Dasyurus maculatus maculatus (Spotted-tailed Quoll) 

 Varanus rosenbergi (Rosenberg’s Goanna) 
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Ecological Communities 

Shale Sandstone Transition Forest 

Shale Sandstone Transition Forest (SSTF) is a critically endangered ecological community (CEEC) 

under Schedule 2 of the BC Act. This community occurs on the edges of the Cumberland Plain where 

the clay soils from the shale rock intergrade with the soils from the sandstone. The main tree species 

present include Eucalyptus tereticornis (Forest Red Gum), E. punctata (Grey Gum) and several 

Stringybark species including E. globoidea and E. eugenioides (OEH 2014a).  

Prior to European settlement, SSTF was represented throughout western Sydney. Less than 22.6 per 

cent of its original extent remains today (OEH 2014a). Presently, this community occurs in the 

Hawkesbury, Baulkham Hills, Bankstown, Blue Mountains, Liverpool, Parramatta, Penrith, 

Campbelltown and Wollondilly LGA (NSW SC 2011). 

Field survey confirmed the presence of SSTF in varying conditions (see table below) in the central to 

northern portions of the study area. About 1.81 hectares of moderate to good quality SSTF would be 

removed for the proposal. This contains large mature eucalypts and seven hollow-bearing trees. The 

SSTF within the subject site represents less than 0.05 per cent of the community present within ten 

kilometres of the subject site.  

Table E1: Patch size of SSTF in the subject site 

Vegetation Community Hectares 

Shale Sandstone Transition Forest (moderate condition) 0.78 

Shale Sandstone Transition Forest (moderate / good condition) 1.03 

Extent of Shale Sandstone Transition Forest in the subject site 1.81 

Extent of Shale Sandstone Transition Forest within ten kilometres of subject site 3797.30 

 

a) in the case of a threatened species, whether the proposed development or activity is likely to 

have an adverse effect on the life cycle of the species such that a viable local population of the species 

is likely to be placed at risk of extinction, 

Not applicable.    

b) in the case of an endangered ecological community or critically endangered ecological 

community, whether the proposed development or activity:  

i. is likely to have an adverse effect on the extent of the ecological community such that its local 

occurrence is likely to be placed at risk of extinction,  

The proposed action would involve removal of 1.81 hectares of moderate to good quality SSTF, 

containing a high composition of large mature eucalypts and seven hollow-bearing trees. Vegetation to 

be cleared has been disturbed by fencing, road construction, weeds and rubbish.   

About 3797.30 hectares of this community has been mapped within ten kilometres of the subject site 

based on the OEH vegetation mapping. As such, the portion of SSTF to be removed from the subject 

site is not considered to be significant in the context of the local community extent. 

The proposed action would remove narrow strips of this ecological community from either side of the 

existing road edge. The total area to be cleared is about 1.81 hectares, comprising a combined five 

metres width along either side of the road for about four kilometres. The proposed clearing of SSTF is 
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unlikely to have an adverse effect on the extent of the community to a point that would be considered 

likely to place this CEEC at risk of extinction. 

ii. is likely to substantially and adversely modify the composition of the ecological community such 

that its local occurrence is likely to be placed at risk of extinction. 

The proposed action would involve removal of about 1.81 hectares of moderate to good quality SSTF, 

containing a high proportion of large mature eucalypts and seven hollow-bearing trees. Vegetation to be 

cleared has undergone previous disturbance which has resulted in lower species diversity, a modified 

structure and weed incursions. Some sections of the community exist as a mature canopy over an 

understorey of exotic pasture grasses, whereas in the northern portion of the subject site, the patches 

are of higher quality, with more structural and species diversity, and fewer weeds.   

The loss of seven large mature hollow-bearing trees adjacent to Appin Road has the potential to reduce 

habitat quality for faunal components of the CEEC. However, overall, there are no species that would be 

unique to the patches to be removed. While the community would be adversely affected by the 

proposed action, the local occurrence would not be placed at increased risk of extinction. 

c) in relation to the habitat of a threatened species or ecological community:  

i. the extent to which habitat is likely to be removed or modified as a result of the proposed 

development or activity,  

The proposed action would involve removal of about 1.81 hectares of moderate to good quality SSTF 

containing a high proportion of large mature eucalypts and seven hollow-bearing trees.  

ii. whether an area of habitat is likely to become fragmented or isolated from other areas of habitat 

as a result of the proposed development or activity, and 

The removal of the SSTF from the road edges and installation of Koala fencing would result in 

increased fragmentation of the vegetation corridor between east and west of Appin Road. In the 

northern section of the road, there is currently canopy closure, where canopies between east and west 

of Appin Road touch.  Removal of the vegetation would either introduce a gap or would increase the 

distance between the remaining patches of the community.   

This increase is not likely to result in an increased extinction risk for SSTF. This is because, while a gap 

would be created or increased, there is still likely to be gene flow of plants between the eastern and 

western sides of the road. Genetic dispersal is likely to be facilitated by woodland birds, blossom 

dependent species, wind and bats. 

No patches of the community would become isolated as a result of the proposed action. 

iii. the importance of the habitat to be removed, modified, fragmented or isolated to the long-term 

survival of the species, population or ecological community in the locality. 

The loss of this proportion of SSTF habitat adjacent to Appin Road would cause a minor reduction of the 

extent, modify the composition and slightly increase fragmentation of the community. The proposed 

action would likely cause edge effects to less disturbed SSTF adjacent to the subject site. The large 

mature hollow-bearing eucalypts in the subject site may be important to the local occurrence of this 

community however the patches proposed for removal do not contain species that are likely to be 

unique and not found elsewhere in the local occurrence.  
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The patches do not form part of Priority Conservation Lands under the Cumberland Plain Recovery 

Plan. The area proposed for removal is zoned for infrastructure and not for conservation purposes, and 

is subject to ongoing disturbance. While there are corridor links between east and west of Appin Road, 

the patches are not important for the long term survival of the ecological community in the locality. 

d) whether the proposed development or activity is likely to have an adverse effect on any 

declared area of outstanding biodiversity value (either directly or indirectly), 

The activity will not directly or indirectly effect any declared area of outstanding biodiversity value 

identified by the Office of Environment and Heritage. 

e) whether the proposed development or activity is or is part of a key threatening process or is 

likely to increase the impact of a key threatening process Key threatening processes (KTP) relevant to 

this proposal with respect to the clearance of SSTF include: 

 Clearing of native vegetation 

 Loss of hollow-bearing trees 

 Invasion of native plant communities by exotic perennial grasses 

 Removal of dead wood 

The removal of 1.81 hectares of SSTF and the removal of seven hollow-bearing trees would contribute 

to the first two KTPs listed above. 

The invasion of exotic weeds, plant pathogens and detrimental fungi is relevant to the proposed work as 

is the removal of dead wood.  However, standard Roads and Maritime mitigation measures would be 

discussed in the report and are encouraged to be implemented to prevent the exacerbation of these 

KTPs. 

Conclusion  

The proposed activity is likely to cause minor adverse impacts upon the local occurrence of SSTF given 

that: 

 The clearance footprint is along the edge of an existing road and relatively small (1.81 hectares) 

in comparison to the extent of SSTF present within ten killometres of the subject site (3797.30 

hectares). 

 Seven hollow-bearing trees would be removed under the proposed work. 

 The proposal would result in further fragmentation of the vegetation corridor between east and 

west of Appin Road. 

However, these impacts are not considered to be significant with regards to the local extent of the 

CEEC within ten kilometres of the subject site. 
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Cumberland Plain Woodland 

Cumberland Plain Woodland (CPW) is listed as a Critically Endangered Ecological Community under 

Schedule 2 of the BC Act. Two forms of CPW have been identified in the NPWS vegetation mapping of 

the Cumberland Plain, these being Shale Hills Woodland and Shale Plains Woodland. Shale Hills 

Woodland occurs mainly on the elevated and sloping southern half of the Cumberland Plain and is the 

most widely distributed form of CPW (NPWS 2002). The dominant canopy trees in CPW include 

Eucalyptus moluccana (Grey Box), E. tereticornis (Forest Red Gum) and E. crebra (Narrow-leaved 

Ironbark), although Corymbia maculata (Spotted Gum) and E. eugenioides (Thin-leaved Stringybark) 

may also occur. The community typically has a shrub layer dominated by Bursaria spinosa (Blackthorn), 

with other shrubs, such as Acacia implexa, Indigofera australis and Dodonaea viscosa subsp. cuneata, 

also present. The diverse understorey layer is similar for both forms of CPW. It is common to find 

grasses, such as Themeda triandra (Kangaroo Grass), Microlaena stipoides var. stipoides (Weeping 

Meadow Grass) in the community, as well as herbs, such as Dichondra repens (Kidney Weed), 

Brunoniella australis (Blue Trumpet) and Desmodium varians (NPWS 2002).   

CPW was extensive across western Sydney before European settlement, covering about 125,000 

hectares. In 2002 there was only 9 per cent of the original extent, with a further 14 per cent remaining 

as scattered trees across the landscape (NPWS 2002). CPW occurs in the Auburn, Bankstown, 

Baulkham Hills, Blacktown, Camden, Campbelltown, Fairfield, Hawkesbury, Holroyd, Liverpool, 

Parramatta, Penrith and Wollondilly Local Government Areas (OEH 2014b). 

Field survey confirmed the presence of CPW in varying conditions (see table below) from the central to 

southern portions of the study area. About 1.88 hectares of CPW in varying condition would be removed 

under the proposed work, containing a high proportion of large mature eucalypts and 13 hollow-bearing 

trees. The SSTF within the subject site represents less than 0.12 per cent of the community present 

within ten kilometres of the subject site. 

Table E2: Patch size of condition classes of Cumberland Plain Woodland in the subject site 

Vegetation Community Hectares 
Cumberland Plain Woodland (DNG) 0.34 
Cumberland Plain Woodland (DNS) 0.04 
Cumberland Plain Woodland (Low Condition) 0.97 
Cumberland Plain Woodland (Moderate Condition) 0.53 
Extent of Cumberland Plain Woodland in the subject site 1.88 
Extent of Cumberland Plain Woodland within 10 kilometres of subject site 1614.26 

 

a) in the case of a threatened species, whether the action proposed is likely to have an adverse 

effect on the life cycle of the species such that a viable local population of the species is likely to be 

placed at risk of extinction. 

Not applicable.   

b) in the case of an endangered ecological community or critically endangered ecological 

community, whether the proposed development or activity:  

i. is likely to have an adverse effect on the extent of the ecological community such that its local 

occurrence is likely to be placed at risk of extinction,  
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The proposed action would involve the removal of about 1.88 hectares of CPW in varying condition, 

containing a high proportion of large mature eucalypts and 13 hollow-bearing trees. Vegetation to be 

cleared has undergone been disturbed by fencing, road construction, weeds and rubbish.   

The large mature remnant CPW trees present in the subject site represent an important part of the 

community. The area of remnant vegetation to be removed is less than 0.12 per cent of the vegetation 

present within ten kilometres of the subject site, representing a relatively small part of this community. 

Further, most of the CPW patches to be removed are adjacent cleared pastures. The proposed clearing 

is likely to have a minor impact on the extent of the community and is unlikely to place the local 

occurrence of the community at risk of extinction. 

ii. is likely to substantially and adversely modify the composition of the ecological community such 

that its local occurrence is likely to be placed at risk of extinction. 

Despite the highly modified nature of the ground cover of the CPW patches within the subject site, the 

loss of 13 large mature hollow-bearing eucalypts would reduce this faunal habitat component of the 

community. The vegetation proposed for removal does not contain species that only occur within those 

patches. However, trees with hollows are likely to be relatively scarce in the landscape.   

The proposed action would not remove any species unique to the site but will adversely modify the 

limiting hollow resource within the local occurrence of the community. As such, the activity is likely to 

modify the composition of the community. However, it is unlikely that this degree of modification is likely 

to place the community at increased risk of extinction. 

c) in relation to the habitat of a threatened species, population or ecological community:  

i. the extent to which habitat is likely to be removed or modified as a result of the action proposed,  

The proposed action would involve the removal of about 1.88 hectares of CPW in varying conditions, 

containing 13 large mature eucalypts with hollows. This area of CPW represents less than 0.12 per cent 

of the extent of CPW present within the study area. 

ii. whether an area of habitat is likely to become fragmented or isolated from other areas of habitat 

as a result of the proposed action, and  

The loss of large mature hollow-bearing eucalypts adjacent to Appin Road would cause a minor 

increase in the fragmentation of the CPW community and would likely cause edge effects to less 

disturbed CPW adjacent to the subject site. The removal of the isolated remnant patches of CPW 

adjacent to Appin Road would increase the distance between CPW remnants within the study area by 

up to five metres. However, the proposed action would not result in isolation of patches from other areas 

of vegetation.  

iii. the importance of the habitat to be removed, modified, fragmented or isolated to the long-term 

survival of the species or ecological community in the locality. 

The loss of Cumberland Plain Woodland habitat adjacent to Appin Road would cause a moderate 

reduction in the extent, modify the composition and slightly increase fragmentation of the community. In 

addition, the proposed action would likely cause edge effects to less disturbed CPW adjacent to the 

subject site.   

The vegetation in the subject site may be important to the local occurrence of this community however 

the patches proposed for removal do not contain species that are not found elsewhere in the locality. 
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The patches do not form part of any Priority Conservation Lands under the Cumberland Plain Recovery 

Plan. The area proposed for removal is zoned for infrastructure and not for conservation purposes, and 

is subject to ongoing disturbance. While there are corridor links between east and west of Appin Road, 

the patches are not important for the long term survival of the ecological community in the locality. 

d) whether the proposed development or activity is likely to have an adverse effect on any 

declared area of outstanding biodiversity value (either directly or indirectly), 

The activity will not directly or indirectly effect any declared area of outstanding biodiversity value 

identified by the Office of Environment and Heritage. 

e) whether the proposed development or activity is or is part of a key threatening process or is 

likely to increase the impact of a key threatening process. 

A number of Key Threatening Processes (KTP) are relevant to this proposal with respect to the 

clearance of CPW.  These include: 

 Clearing of native vegetation. 

 Loss of hollow-bearing trees. 

 Invasion of native plant communities by exotic perennial grasses. 

 Removal of dead wood. 

The removal of 1.88 hectares of CPW in addition to the removal of 13 hollow bearing trees would likely 

exacerbate the first two KTPs listed above. 

The invasion of exotic weeds, plant pathogens and detrimental fungi is relevant to the proposed work as 

is the removal of dead wood. However, standard Roads and Maritime mitigation measures would be 

implemented to prevent the exacerbation of these KTPs. 

Conclusion  

The proposed development is likely to moderately impact upon this vegetation community given that: 

 Approximately 0.12 per cent of the extent of CPW present within ten kilometres of the subject site 

will be removed. 

 Thirteen hollow-bearing trees would be removed under the proposed work. 

 The proposal would cause a minor increase of up to five metres in the fragmentation of the 

community. 

However, these impacts are not considered to be significant with regards to the local extent of the 

CEEC within ten kilometres of the subject site. 
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Woodland birds 

The nine woodland and open habitat dwelling bird species discussed in this assessment have potential 

to occur within the study area. They have been grouped together for this Test of Significance because 

they have similar foraging and/or roosting behaviours, habitat requirements. Consequently, the 

predicted impact is the same or similar. Where obvious differences are apparent between each species, 

they are discussed separately. The species assessed are as follows: 

 Petroica phoenicea (Flame Robin) 

 Artamus cyanopterus cyanopterus (Dusky Woodswallow) 

 Daphoenositta chrysoptera (Varied Sittella) 

 Petroica boodang (Scarlet Robin) 

 Melanodryas cucullata cucullata (Hooded Robin) 

 Chthonicola sagittata (Speckled Warbler) 

 Stagonopleura guttata (Diamond Firetail) 

 Callocephalon fimbriatum (Gang-Gang Cockatoo) 

 Calyptorhynchus lathami (Glossy Black-Cockatoo) 

 

All of the species listed above have been recorded within the locality (five kilometres of the subject site) 

with the exception of the Hooded Robin and Speckled Warbler. None of these records were within the 

subject site. None of these species were recorded during the site investigation but suitable habitat was 

identified for all of these species. 

Petroica phoenicea (Flame Robin) 

The Flame Robin is a small bird, listed as a vulnerable species under Schedule 1 of the BC Act.  This 

species prefers clearings or areas with open understoreys in tall moist eucalypt forests and woodlands. 

The Flame Robin’s preferred breeding habitat is ground cover dominated by native grasses and the 

shrub layer may be either sparse or dense (DECC 2005). 

Artamus cyanopterus cyanopterus (Dusky Woodswallow) 

The Dusky Woodswallow is listed as vulnerable under Schedule 1 of the BC Act. It’s often recorded in 

dry open sclerophyll forests and woodlands, dominated by eucalypt species (OEH 2016). The 

understorey is generally composed of a sparse mixture of acacias and eucalypt saplings (OEH 2016). 

The diet of this species primarily consists of insects, which are captured above the canopy or 

occasionally over water during flight (OEH 2016).  

Daphoenositta chrysoptera (Varied Sittella) 

Daphoenositta chrysoptera (Varied Sittella) is a small, short-tailed bird (10-11 centimetres long), listed 

as vulnerable species under Schedule 1 of the BC Act. It has a widespread range across mainland 

Australia, excluding some areas of the arid interior (Nullabor, Pilbara and Simpson Desert). The species 

inhabits eucalypt forests and woodlands, especially rough-barked species and mature smooth-barked 

gums with dead branches, mallee and Acacia woodland. The Varied Sittella feeds on arthropods 

gleaned from crevices in rough bark, dead branches, standing dead trees, and from small branches and 

twigs in the tree canopy (NSW Scientific Committee 2009).   

Petroica boodang (Scarlet Robin) 

Petroica boodang (Scarlet Robin) is listed as vulnerable under Schedule 1 of the BC Act. It is distributed 

widely across the coastal and Great Divide regions of eastern Australia from Cape York to South 
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Australia. NSW provides a large portion of the species' core habitat, with species found westward as far 

as Dubbo and Albury. This species feeds mostly on nectar and pollen, primarily on Eucalypts in open 

woodland but also utilise other trees such as Angophora and Melaleuca (OEH 2018).   

Melanodryas cucullata cucullata (Hooded Robin) 

The Hooded Robin is listed as vulnerable under Schedule 1 of the BC Act. It prefers lightly wooded 

country, usually open eucalypt woodland, acacia scrub and mallee, often in or near clearings or open 

areas. The Hooded Robin requires structurally diverse habitats featuring mature eucalypts, saplings, 

some small shrubs and a ground layer of moderately tall native grasses (OEH 2018). 

Pyrrholaemus sagittata (Speckled Warbler) 

Pyrrholaemus sagittatus (Speckled Warbler) is listed as vulnerable under Schedule 1 of the BC Act. 

This species inhabits a wide range of eucalypt dominated communities that have a grassy understorey, 

often on rocky ridges or in gullies. A typical habitat would include scattered native tussock grasses, a 

sparse shrub layer, some eucalypt regrowth and an open canopy (OEH 2018). 

Large, relatively undisturbed remnants are required for the species to persist in an area. The diet of this 

species consists of seeds and insects, with most foraging taking place on the ground around tussocks 

and under bushes and trees. Speckled Warblers often join mixed species’ feeding flocks in winter, with 

other species such as the Acanthiza chrysorrhoa (Yellow-rumped Thornbill), Acanthiza reguloides (Buff-

rumped Thornbill), Acanthiza pusilla (Brown Thornbill) and Acanthiza lineata (Striated Thornbill) (OEH 

2018). 

Stagonopleura guttata (Diamond Firetail) 

Stagonopleura guttata (Diamond Firetail) is listed as vulnerable under Schedule 1 of the BC Act. This 

species can be found in grassy eucalypt woodlands, including Box-Gum Woodlands and Snow Gum 

Woodlands. This species can also be found in open forest, mallee, riparian vegetation, and grasslands. 

This species is usually seen in flocks of between five to forty birds. This species is a ground feeder, 

feeding on ripe and partly-ripe grass, herb seeds, green leaves, and on insects (OEH 2018).   

Callocephalon fimbriatum (Gang-Gang Cockatoo) 

Callocephalon fimbriatum (Gang-gang Cockatoo) is listed as a vulnerable species under Schedule 1 of 

the BC Act. The Gang-gang Cockatoo is distributed from Southern Victoria through south- and central-

eastern New South Wales. In New South Wales, the Gang-gang Cockatoo is distributed from the south-

east coast to the Hunter region, and inland to the Central Tablelands and south-west slopes. It occurs 

regularly in the Australian Capital Territory. It is rare at the extremities of range, with isolated records 

known as far north as Coffs Harbour and as far west as Mudgee (OEH 2018).   

The Gang-gang Cockatoo is generally found in tall mountain forests and woodlands, particularly in 

heavily timbered and mature wet sclerophyll forests during the summer months. During winter this 

species moves to lower altitudes to drier, more open eucalypt forests and woodland, particularly in box-

ironbark assemblages or in dry forest in coastal areas. It may also occur in sub-alpine Eucalyptus 

pauciflora (Snow Gum) woodland and occasionally in temperate rainforests. This species prefers old 

growth attributes for nesting and roosting (OEH 2018), making nests in hollows in tall eucalypts 12-27 

metres high. 
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Calyptorhynchus lathami (Glossy Black-Cockatoo)  

Calyptorhynchus lathami (Glossy Black-Cockatoo) is listed as a vulnerable species under Schedule 1 of 

the BC Act. It inhabits open forest and woodlands of the coast and the Great Dividing Range up to 1000 

metre in which stands of she-oak species, particularly Allocasuarina littoralis (Black She-oak), A. 

torulosa (Forest She-oak) or Drooping A. verticillata (She-oak), occur. It feeds almost exclusively on the  

seeds of several species of Casuarina and Allocasuarina species (She-Oak), shredding the cones with 

its bill. The species is dependent on large hollow-bearing eucalypts for nest sites. One or two eggs are 

laid between March and August. The Glossy Black-Cockatoo is threatened by processes including 

habitat clearing and fragmentation, loss of mature hollow bearing trees, and inappropriate fire regimes 

which reduce its range and remove nesting and feeding resources.  

a) in the case of a threatened species, whether the action proposed is likely to have an adverse 

effect on the life cycle of the species such that a viable local population of the species is likely to be 

placed at the risk of extinction. 

Impacts likely to have an adverse effect on the lifecycle of these species would include the loss or 

degradation of significant areas of forest and woodland habitat. 

The proposed work would result in the removal of about 3.31 hectares of forest which is potential 

foraging and roosting habitat for these species. The forests include the winter-flowering Corymbia 

maculata (Spotted Gum). Vegetation to be cleared has undergone previous disturbance for road 

construction activities, fencing and ongoing exposure to weeds and rubbish. These woodland bird 

species are highly mobile and potential foraging and roosting habitat within the study area and wider 

landscape would not be affected by the proposed work.   

The extent of vegetation surrounding the subject site, including both the large extent of vegetation on 

the eastern side of Appin Road and the vegetation within the current and proposed biobank sites in the 

locality contain a far larger area of better quality habitat than that proposed for removal in the subject 

site. It is unlikely that the woodland birds would solely rely on the habitats within the subject site for their 

entire life cycle processes. This is because the subject site has been modified, is relatively narrow and 

mostly structurally simple. Therefore, it is unlikely that the removal of the area of potential foraging and 

roosting habitat would significantly disrupt the life cycle of these species such that a viable local 

population is placed at risk. 

b) in the case of an endangered ecological community or critically endangered ecological 

community, whether the action proposed: 

(i) is likely to have an adverse effect on the extent of the ecological community such that its local 

occurrence is likely to be placed at risk of extinction, or 

(ii) is likely to substantially and adversely modify the composition of the ecological community such 

that its local occurrence is likely to be placed at risk of extinction. 

Not applicable.    

c) in relation to the habitat of a threatened species, population or ecological community: 

(i) the extent to which habitat is likely to be removed or modified as a result of the action proposed,  

The proposed work would result in the removal of approximately 3.31 hectares of forest, which is 

potential foraging and roosting habitat for these species.  Vegetation to be cleared has undergone 
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previous disturbance including removal of the majority of the shrub layer and introduction of weed 

species, resulting in a modified understorey. 

(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of habitat 

as a result of the proposed action, and 

The proposed work would result in the removal of approximately 3.31 hectares of woodland, which is 

potential foraging and roosting habitat for these species. The proposed action would cause a minor 

increase of up to five metres in the gaps between patches of vegetation on either side of Appin Road. 

However, the distance between patches is not likely to be a barrier for these woodland birds as they are 

highly mobile and can easily move across the road between vegetation patches.  

(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-term 

survival of the species, population or ecological community in the locality, 

The proposal would remove approximately 3.31 hectares of woodland that is potential foraging and 

roosting habitat for these species. The woodland birds are likely to only use the foraging resources in 

the study area on an occasional basis and would not be dependent on the foraging resources within the 

subject site. This is because the understorey of the subject site has been modified and is subject to 

ongoing weed incursions, which reduces the overall quality of foraging habitat. 

Additionally, the vegetation proposed for removal is within the most disturbed portion of the study area 

and is located adjacent to Appin Road. Therefore, it is unlikely that the habitat to be removed would be 

considered important to the long-term survival of the species within the locality. 

d) whether the proposed development or activity is likely to have an adverse effect on any 

declared area of outstanding biodiversity value (either directly or indirectly). 

The activity will not directly or indirectly effect any declared area of outstanding biodiversity value 

identified by the Office of Environment and Heritage. 

e) whether the proposed development or activity is or is part of a key threatening process or is 

likely to increase the impact of a key threatening process. 

The proposed work constitutes three key threatening processes of relevance to the woodland birds: 

 Clearing of native vegetation. 

 Loss of hollow-bearing trees. 

 Removal of dead wood. 

However, the proposal would result in a relatively small loss of potential foraging and roosting habitat for 

all of the species listed above as the majority of potential habitat would be retained within the wider 

landscape, and vegetation to be cleared is within the most disturbed portion of the study area. As such, 

it is unlikely that the proposed action would significantly exacerbate any key threatening processes.   

Conclusion  

The proposal is unlikely to constitute a significant impact on any of the woodland bird species listed 

above as: 

 The proposed work would remove a small area of potential foraging and roosting habitat. 

 Larger, more suitable areas of foraging and roosting habitat are present within the surrounding 

landscape. 
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Blossom dependent species 

The following five blossom dependant species are regarded as having potential to occur within the study 

area and, consequently, have been grouped together for this Test of Significance. This is because they 

have certain similarities in their foraging and/or roosting behaviours, habitat requirements and 

consequently predicted impacts are considered to be the same or similar. Where obvious differences 

are apparent between each species, they are discussed separately. 

 Glossopsitta pusilla (Little Lorikeet) 

 Anthochaera phrygia (syn. Xanthomyza phrygia) (Regent Honeyeater) 

 Melithreptus gularis gularis (Black-chinned Honeyeater) 

 Lathamus discolor (Swift Parrot) 

 Pteropus poliocephalus (Grey-headed Flying-fox) 

All of the species listed above have been recorded within the locality (five kilometres of the subject site) 

with the exception of the Black-chinned Honeyeater. None of these records were within the subject site. 

The Little Lorikeet was the only one of these species recorded during the site investigation but suitable 

habitat was identified for all of these species. 

Glossopsitta pusilla (Little Lorikeet) 

The Little Lorikeet is listed as a vulnerable species under Schedule 1 of the BC Act. This species 

primarily forages in the canopy of open eucalypt forest and woodland. Riparian habitats are commonly 

used, due to higher soil fertility and greater productivity. This species forages mostly on nectar and 

pollen and only occasionally on native fruits such as mistletoes.   

The species roosts in canopy vegetation, often at distances from feeding habitat. Nesting occurs in 

hollow-bearing eucalypts in proximity to feeding areas if possible, most typically selecting hollows in the 

limb or trunk of smooth-barked Eucalypts.   

Anthochaera phrygia (syn. Xanthomyza phrygia) (Regent Honeyeater) 

Anthochaera phrygia (Regent Honeyeater) is listed as a critically endangered species under Schedule 1 

of the BC Act. The Regent Honeyeater mainly inhabits temperate woodlands and open forests of the 

inland slopes of south-east Australia. Birds are also found in drier coastal woodlands and forests 

occasionally. Once recorded between Adelaide and the central coast of Queensland, its range has 

contracted dramatically in the last 30 years to between north-eastern Victoria and south-eastern 

Queensland. There are only three known key breeding regions remaining: north-east Victoria (Chiltern-

Albury), and in NSW at Capertee Valley and the Bundarra-Barraba region. In NSW the distribution is 

very patchy and mainly confined to the two main breeding areas and surrounding fragmented 

woodlands. In some years non-breeding flocks converge on flowering coastal woodlands and forests 

(OEH 2018). 

The Regent Honeyeater mostly occurs in dry-ironbark eucalypt woodland and dry sclerophyll forest 

associations, where they prefer the most fertile site available, e.g. along creek flats, or in broad river 

valleys and foothills. In NSW, riparian forests containing Casuarina cunninghamiana (River Oak), and 

with Amyema cambagei (Needle-leaf Mistletoe), are also important for feeding and breeding. They may 

also use other woodland types and wet lowland coastal forest dominated by Eucalyptus robusta 

(Swamp Mahogany) or E. maculata (Spotted Gum). 

The Regent Honeyeater is a generalist forager, which mainly feeds on the nectar from a wide range of 

eucalypts and mistletoes. Key eucalypt species include E. sideroxylon (Mugga Ironbark), E. melliodora 

(Yellow Box), E. blakelyi (Blakely's Red Gum), E. albens (White Box) and E. robusta. Also utilises: E. 
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microcarpa, E. punctata, E. polyanthemos, E. mollucana, Corymbia robusta, E. crebra, E. caleyi, 

Corymbia maculata, E.mckieana, E. macrorhyncha, E. laevopinea, and Angophora floribunda.  Nectar 

and fruit from the mistletoes A. miquelii, A. pendula, A. cambagei are also eaten during the breeding 

season. When nectar is scarce lerp and honeydew comprise a large proportion of the diet (OEH 2018). 

Melithreptus gularis gularis (Black-chinned Honeyeater) 

The Black-chinned Honeyeater is listed as a vulnerable species under Schedule 1 of the BC Act. This 

species inhabits mostly upper canopy of drier box and ironbark open forests or woodlands and is also 

known to inhabit open forests of smooth-barked eucalypts, stringybarks, ironbarks and tea-trees. This 

species is usually seen in pairs and small groups of up to 12 birds. Their feeding territories are large; 

moving quickly from tree to tree probing for insects, feeding on nectar and honeydew from foliage. 

Lathamus discolour (Swift Parrot) 

The Swift Parrot is listed as endangered under Schedule 1 of the BC Act. Swift Parrots are winter 

migrants to the south-eastern Australia mainland from Tasmania, where they feed on winter-flowering 

eucalypts. The Swift Parrot is a highly mobile species able to utilise a variety of nectar sources over 

large areas (DECCW 2010). 

On the mainland they occur in areas where eucalypts are flowering profusely or where there is 

abundant lerp (from sap-sucking bugs) infestations. Favoured feed trees include winter flowering 

species such as Eucalyptus robusta (Swamp Mahogany), C. maculata, C. gummifera, E. sideroxylon, 

and E. albens.   

Pteropus poliocephalus (Grey-headed Flying-fox) 

Pteropus poliocephalus (Grey-headed Flying-fox, GHFF) utilises a wide variety of habitats (including 

disturbed areas) for foraging, and are recorded as travelling long distances on feeding forays (Churchill 

1998). Fruits and flowering plants of a wide variety of species are the main food source. The species 

roosts in large ‘camps’ of up to 200,000 individuals. Camps are usually formed close to water and along 

gullies however the species has been known to form camps in urban areas (Churchill 1998). 

It is unlikely that this species would use this site for roosting, but it does represent potential foraging 

habitat. The nearest flying-fox camp is located at Campbelltown, approximately ten kilometres north of 

the study area  The latest count for this camp in November 2018 estimated a population of up to 2499. 

a) in the case of a threatened species, whether the action proposed is likely to have an adverse 

effect on the life cycle of the species such that a viable local population of the species is likely to be 

placed at the risk of extinction. 

The proposed work would result in the removal of 20 hollow-bearing trees which provide potential 

habitat for the Little Lorikeet, Swift Parrot and the Regent Honeyeater. This clearing would also remove 

approximately 3.31 hectares of woodland, which represents potential foraging habitat for all the species 

listed above and marginal roosting habitat for the Black-chinned Honeyeater and the Black-faced 

Monarch. Vegetation to be cleared has undergone previous disturbance and is the most disturbed 

portion of the study area.  

The Little Lorikeet was observed in a hollow-bearing tree during the site inspection, this tree would be 

removed under the proposed work. It is unlikely however, that the removal of a small area of potential 

foraging and roosting habitat would significantly disrupt the life cycle of these highly mobile species 

such that a viable local population is placed at risk. 
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b) in the case of an endangered ecological community or critically endangered ecological 

community whether the action proposed:  

i. is likely to have an adverse effect on the extent of the ecological community such that its local 

occurrence is likely to be placed at risk of extinction,  

ii. is likely to substantially and adversely modify the composition of the ecological community such 

that its local occurrence is likely to be placed at risk of extinction. 

Not applicable.  

c) in relation to the habitat of a threatened species, population or ecological community:  

i. the extent to which habitat is likely to be removed or modified as a result of the action proposed,  

The proposed action would result in the removal of 20 hollow-bearing trees which provide potential 

habitat for the Little Lorikeet, Swift Parrot and the Regent Honeyeater. The proposed action would result 

in the removal of approximately 3.31 hectares of woodland, which is potential foraging and marginal 

roosting habitat for these species.   

The number of hollow-bearing trees and the area of woodland to be removed is relatively small when 

considering likely foraging areas required by these species and the large extent of habitat within the 

locality that would be accessible to these highly mobile species. 

ii. whether an area of habitat is likely to become fragmented or isolated from other areas of habitat 

as a result of the proposed action, and  

The proposed work would result in the removal of approximately 3.31 hectares which is potential 

foraging and roosting habitat for these species. The proposed action would increase canopy gaps 

between patches of habitat, however the gaps are not likely to be a significant barrier for movement of 

these species.  

iii. the importance of the habitat to be removed, modified, fragmented or isolated to the long-term 

survival of the species, population or ecological community in the locality. 

The proposed work would result in the removal of 20 hollow-bearing trees which provide potential 

habitat for the Little Lorikeet, Swift Parrot and the Regent Honeyeater. The proposal would also remove 

approximately 3.31 hectares of potential foraging habitat for all the species listed above. This is a 

relatively small amount of potential habitat for these highly mobile species, compared with potential 

habitat remaining within the wider landscape. Therefore, it is unlikely that the habitat to be removed 

would be considered important to the long-term survival of these species within the locality. 

d) whether the proposed development or activity is likely to have an adverse effect on any 

declared area of outstanding biodiversity value (either directly or indirectly), 

The activity will not directly or indirectly effect any declared area of outstanding biodiversity value 

identified by the Office of Environment and Heritage. 

e) whether the proposed development or activity is or is part of a key threatening process or is 

likely to increase the impact of a key threatening process. 

The proposed action constitutes three key threatening processes of relevance to these species: 

 Clearing of native vegetation 



Appin Road Safety Improvements  
Ecological Impact Assessment 96

 Loss of hollow-bearing trees 

 Removal of dead wood 

The proposed activity would result in the loss of potential foraging and roosting habitat for all species 

considered in this Test of Significance. However, it is unlikely that the proposal will result in the 

significant exacerbation of any key threatening processes for these highly mobile species. 

Conclusion  

The proposal is unlikely to constitute a significant impact to these species because: 

 The proposed work would remove a relatively small area of potential foraging and roosting habitat 

for these highly mobily species (approximately 3.31 hectares and 20 hollow-bearing trees). 

 Larger areas of suitable foraging and roosting habitat are present within the surrounding 

landscape. 
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Large forest owls 

The following large forest owl species are regarded as having potential to occur within the study area 

and, consequently, have been grouped together for this Test of Significance. This is because they have 

certain similarities in their foraging and/or roosting behaviours, habitat requirements and consequently 

predicted impacts are the same or similar. Where obvious differences are apparent between each 

species, they are discussed separately. 

The Barking Owl, Powerful Owl and Masked Owl are listed as vulnerable under Schedule 1 of the BC 

Act.  

Ninox strenua (Powerful Owl) 

The Powerful Owl occurs primarily in densely vegetated gullies of open and tall open forest, but they are 

also found in a wider range of habitats, including forests and woodlands within the metropolitan regions 

of cities. However, optimal habitat requires large tracts of forest or woodland habitat, including a tall 

shrub layer and abundant hollows supporting high densities of arboreal marsupial prey species (OEH 

2018). 

This species roosts in dense mid-canopy trees (such as Syncarpia glomulifera (Turpentine), She-oaks 

and rainforest trees), or tall shrubs in sheltered gullies, typically on wide creek flats and at the heads of 

minor drainage lines. Nesting occurs from late autumn to mid-winter in large hollows (greater than 45 

cm wide and greater than 100 cm deep) in eucalypts in unlogged, unburnt gullies and lower slopes 

within 100 m of streams or minor drainage lines. Nest trees are typically emergent, and are often the 

largest and oldest in a stand. Powerful Owls are faithful to traditional nesting hollows but can also use 

other hollows within the nesting gully (OEH 2018).   

Ninox connivens (Barking Owl) 

The Barking Owl inhabits eucalypt woodland, open forest, swamp woodlands and, especially in inland 

areas, timber along watercourses. Denser vegetation is used occasionally for roosting. Territories range 

from 30 to 200 hectares and birds are present all year. Barking Owls utilise hollows for nesting but can 

roost in dense tree canopies, and preferentially forage for arboreal marsupials but are also known to 

prey on birds, invertebrates and small terrestrial mammals (OEH 2018). 

Tyto novaehollandiae (Masked Owl) 

The Masked Owl occurs in undulating wet-dry forests of the coast and dry eucalypt forests of the 

tablelands, with optimal habitat including a mosaic of sparse (grassy) and dense (shrubby) groundcover 

on gentle terrain (OEH 2018). The species forages preferentially in ecotones within forests or along 

forest edges but also in open areas, and usually hunts from a perch at or near ground level, sometimes 

near the edges of roads (OEH 2018). 

Roosts are located in live or occasionally dead hollow eucalypts, dense foliage in gullies and caves and 

recesses in cliffs. They require mature forest or woodland with large hollow trees and dense trees or 

shrubs for fledglings to shelter in. Hollows greater than 40 cm wide and 100 cm deep in trees at least 90 

cm DBH are used. Masked Owls are faithful to traditional nest trees but may use alternative hollows 

within the breeding territory in different years. Home ranges are estimated to be 400-1000 ha, varying 

with habitat productivity (OEH 2018). 

All of the species listed above have been recorded within the locality (five kilometres of the subject site) 

with the exception of the Barking Owl. None of these records were within the subject site. None of these 
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species were recorded during the site investigation but suitable habitat was identified for all of these 

species. 

a) in the case of a threatened species, whether the action proposed is likely to have an adverse 

effect on the life cycle of the species such that a viable local population of the species is likely to be 

placed at the risk of extinction. 

Factors likely to have an adverse effect on the life cycle of the Barking Owl, Powerful Owl and Masked 

Owl would include a substantial loss and/or fragmentation of foraging habitat and loss of suitable 

nesting and roosting habitat (e.g. large hollow bearing trees). 

The proposed work would result in the removal of approximately 3.31 hectares which is potential 

foraging habitat for these species, which is a relatively small area of habitat for these highly mobile 

species. Vegetation to be cleared has undergone previous disturbance for road construction activities, 

fencing and ongoing exposure to weeds and rubbish. No hollow-bearing trees large enough to be 

suitable roosting habitat for these species would be removed.   

Given that these species are highly mobile and potential foraging habitat within the study area and wider 

landscape would not be impacted by the proposed work it is unlikely that the removal of a small area of 

potential foraging habitat would significantly disrupt the life cycle of these species such that a viable 

local population is placed at risk. 

b) in the case of an endangered ecological community or critically endangered ecological 

community, whether the action proposed: 

(i) is likely to have an adverse effect on the extent of the ecological community such that its local 

occurrence is likely to be placed at risk of extinction, or 

(ii) is likely to substantially and adversely modify the composition of the ecological community such 

that its local occurrence is likely to be placed at risk of extinction. 

Not applicable.  

c) in relation to the habitat of a threatened species, population or ecological community: 

(i) the extent to which habitat is likely to be removed or modified as a result of the action proposed, 

and 

The proposed work would result in the removal of a relatively small area of foraging habitat 

(approximately 3.31 hectares) for the Barking Owl, Powerful Owl and Masked Owl. Vegetation to be 

cleared does not constitute roosting habitat for these species. The vegetation has undergone previous 

disturbance and is the most disturbed portion of the study area. No hollow-bearing trees large enough to 

constitute roosting habitat for these species would be removed. The proposed removal of potential 

foraging habitat is minimal when compared to the large areas of undisturbed habitat within the study 

area and wider landscape.   

(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of habitat 

as a result of the proposed action, and 

Vegetation to be cleared has undergone previous disturbance for road construction activities, fencing 

and ongoing exposure to weeds and rubbish and is the most disturbed portion of the study area, 

adjacent to Appin Road. Given the relatively small amount of foraging habitat to be cleared (3.31 
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hectares) and the highly mobile nature of these species, it is unlikely that an area of habitat would 

become fragmented or isolated from other areas of habitat.  

(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-term 

survival of the species, population or ecological community in the locality, 

The proposal would remove approximately 3.31 hectares of woodland representing potential foraging 

habitat for these species. This represents a relatively small amount of potential habitat, compared with 

the habitat remaining within the study area and wider landscape. Additionally, the location of the 

vegetation to be cleared is within the most disturbed portion of the study area. No hollow-bearing trees 

large enough to constitute roosting habitat for these species would be removed. Therefore, it is unlikely 

that the habitat to be removed would be considered important to the long-term survival of these highly 

mobile species within the locality. 

d) whether the proposed development or activity is likely to have an adverse effect on any 

declared area of outstanding biodiversity value (either directly or indirectly). 

The activity will not directly or indirectly effect any declared area of outstanding biodiversity value 

identified by the Office of Environment and Heritage. 

e) whether the proposed development or activity is or is part of a key threatening process or is 

likely to increase the impact of a key threatening process. 

The proposed work constitutes two key threatening processes of relevance to these species: 

 Clearing of native vegetation 

 Loss of hollow-bearing trees 

These key threatening processes would result in a relatively small loss of potential foraging habitat.  

Given the highly mobile nature of these species, that the majority of potential habitat for these species 

would be conserved within the wider landscape, and that the vegetation to be cleared does not 

represent roosting or breeding habitat for these species, it is unlikely that the proposal would exacerbate 

any key threatening processes.   

Conclusion  

The proposal is unlikely to constitute a significant effect on the Barking Owl, Powerful Owl or Masked 

Owl given that the proposed work: 

 Would only disturb a relatively small area of potential foraging habitat within the study area. 

 Would not impact upon roosting habitat (large hollow-bearing trees) for these species.  

 Would not isolate or fragment any currently connecting areas of habitat. 

 Does not impact larger areas of more suitable potential foraging habitat that are present within 

the surrounding landscape. 
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Raptors 

The following two raptor bird species are regarded as having potential to occur within the study area 

and consequently have been grouped together for this Test of Significance. This is because they have 

certain similarities in their foraging and/or roosting behaviours, habitat requirements and consequently 

predicted impacts are considered to be the same or similar. Where obvious differences are apparent 

between each species, they are discussed separately. 

The Little Eagle and Square-tailed Kite are listed as vulnerable under Schedule 1 of the BC Act. The 

Square-tailed Kite has previously been recorded within the subject site and both species have been 

recorded within 5 kilometres of the study area. Potential foraging and roosting habitat for both species 

was identified within the study area during the site investigation.  

Hieraaetus morphnoides (Little Eagle) 

The Little Eagle occupies many habitats including open forest, woodland and scrub communities, as 

well as open agricultural land (Simpson & Day 2004).  Little Eagles are known to nest in canopy trees 

during spring and early summer, in open woodland or riparian zones, where open areas are available to 

forage for birds, reptiles and mammals (Morcombe 2004; Marchant & Higgins 1993).   

Lophoictinia isura (Square-tailed Kite) 

The Square-tailed Kite is a summer breeding migrant to the south-east, including the NSW south coast, 

arriving in September and leaving by March.  This species is found in a variety of timbered habitats 

including dry woodlands and open forests and shows a particular preference for timbered watercourses.  

Breeding is from July to February, with nest sites generally located along or near watercourses, in a fork 

or on large horizontal limbs (OEH 2018).  When foraging, this species typically glides just above the tree 

canopy in search of prey and, therefore, they are more likely to forage above timbered areas rather than 

open country.   

a) in the case of a threatened species, whether the action proposed is likely to have an adverse 

effect on the life cycle of the species such that a viable local population of the species is likely to be 

placed at risk of extinction. 

The proposed action would result in the removal of a relatively small area of foraging and marginal 

roosting habitat for these highly mobile species.  No nests were observed within the subject site.  

Vegetation to be cleared has undergone previous disturbance for road construction activities, fencing 

and ongoing exposure to weeds and rubbish, and consequently is the most disturbed portion of the 

study area.  

The relatively small area of potential foraging habitat and the lack of breeding habitat suggests that any 

viable local population would rely on other areas outside of the subject site for the majority of their life 

cycle.  The proposed action is unlikely to result in an increased risk of extinction for these two raptors. 

b) in the case of an endangered ecological community or critically endangered ecological 

community, whether the action proposed: 

i. is likely to have an adverse effect on the extent of the ecological community such that its local 

occurrence is likely to be placed at risk of extinction, or 

ii. is likely to substantially and adversely modify the composition of the ecological community such 

that its local occurrence is likely to be placed at risk of extinction. 
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Not applicable.   

c) in relation to the habitat of a threatened species, population or ecological community: 

i. the extent to which habitat is likely to be removed or modified as a result of the action proposed, 

and 

The proposed action would result in the removal of a relatively small area (3.31 hectares) of potential 

foraging and marginal roosting habitat for these highly mobile species. Vegetation to be cleared has 

undergone previous disturbance and is the most disturbed portion of the study area, adjacent to Appin 

Road. Given the highly mobile nature of these species, the proposed removal of potential habitat is 

minimal when compared to the large areas of undisturbed habitat within the study area and wider 

landscape.   

ii. whether an area of habitat is likely to become fragmented or isolated from other areas of habitat 

as a result of the proposed action, and 

The proposed action would increase the canopy gaps between the eastern and western side of Appin 

Road, thereby causing a minor increase in fragmentation of up to 5 metres. This is not likely to impede 

the movement between the remaining vegetation and habitat for these two species.  

iii. the importance of the habitat to be removed, modified, fragmented or isolated to the long-term 

survival of the species, population or ecological community in the locality, 

The proposed action would result in the removal of a relatively small area of potential foraging and 

marginal roosting habitat for these highly mobile species. This area contains a relatively small amount of 

potential habitat when compared with the habitat remaining within the study area and wider landscape. 

Additionally, the location of the vegetation to be cleared is within the most disturbed portion of the study 

area, located adjacent to Appin Road. Therefore, it is unlikely that the habitat to be removed would be 

considered important to the long-term survival of these species within the locality. 

d) whether the proposed development or activity is likely to have an adverse effect on any 

declared area of outstanding biodiversity value (either directly or indirectly), 

The activity will not directly or indirectly effect any declared area of outstanding biodiversity value 

identified by the Office of Environment and Heritage. 

e) whether the proposed development or activity is or is part of a key threatening process or is 

likely to increase the impact of a key threatening process. 

The proposed action constitutes one key threatening processes of relevance to these species, namely 

clearing of native vegetation, which would result in a small loss of potential foraging and roosting 

habitat. Given the highly mobile nature of these species, that the majority of potential habitat for these 

species would be conserved within the wider landscape, and that vegetation to be cleared is within the 

most disturbed portion of the study area, it is unlikely that the proposal would exacerbate this key 

threatening process.   

Conclusion  

The proposal is unlikely to constitute a significant effect on the Little Eagle or Square-tailed Kite given 

that the proposed work: 

 Would only disturb a relatively small area of potential foraging and marginal roosting habitat 
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within the study area. 

 Would not isolate or fragment any currently connecting areas of habitat. 

 Would not impact larger areas of more suitable potential foraging habitat within the surrounding 

landscape. 

 

.  
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Microchiropteran bats 

For the purpose of this Test of Significance, the microchiropteran bat species listed below have been 

assessed together, due to the similarities in their habitat associations and biology. Where appropriate, 

differences between species have been discussed separately. 

 Mormopterus norfolkensis (Eastern Freetail-bat) 

 Myotis macropus (Southern Myotis) 

 Falsistrellus tasmaniensis (Eastern False Pipistrelle) 

 Scoteanax rueppellii (Greater Broad-nosed Bat) 

 Saccolaimus flaviventris (Yellow-bellied Sheathtail-bat) 

 Miniopterus schreibersii oceanensis (Eastern Bent-wing Bat) 

 Miniopterus australis (Little Bent-wing Bat) 

 Chalinolobus dwyeri (Large-eared Pied Bat) 

All of the species listed above have been recorded within the locality (five kilometres of the subject site). 

None of these records were within the subject site. Suitable habitat was identified for all of these 

species. 

These eight microchiropteran bat species are listed as vulnerable under the BC Act. Collectively, these 

species are known to roost in tree hollows, under loose bark on trees, in buildings, caves, tunnels, 

abandoned mines, stormwater drains, culverts and bridges.  

Most species forage along edges of forests, cleared paddocks, tree-lined water courses and above or 

just below the tree canopy. The Large-footed Myotis forages along streams and pools, feeding on 

insects and small fish caught by raking their long feet across the water surface. 

These species are threatened by processes including loss of trees for foraging and large hollow-bearing 

trees for roosting, disturbance to winter roosting and breeding sites, and application of pesticides in or 

adjacent to foraging areas (OEH 2018). 

Mormopterus norfolkensis (Eastern Freetail-bat) 

Mormopterus norfolkensis (Eastern Freetail-bat) is listed as a vulnerable species under Schedule 1 of 

the BC Act. This species is found in dry eucalypt forests and woodlands on the east coast where they 

utilise tree hollows for roosting (Churchill 1998). They forage for insects among canopy gaps and on 

edges of vegetation and mainly roost in hollow-bearing trees (OEH 2018). This species would utilise 

paddock trees and remnant vegetation in farmland where these are in proximity to larger forest 

remnants. This species usually forages within a few kilometres of its roost. 

Myotis macropus (Southern Myotis)  

The Southern Myotis is listed as a vulnerable species under Schedule 1 of the BC Act. This species 

occurs in the coastal band of NSW. It is rarely found more than 100 kilometres inland, except along 

major rivers. Foraging habitat is waterbodies (including streams, or lakes or reservoirs) and fringing 

areas of vegetation up to 20 metres. Myotis generally roost in groups of 10 - 15 close to water in caves, 

mine shafts, hollow-bearing trees, storm water channels, buildings, under bridges and in dense foliage. 

They forage over streams and pools catching insects and small fish by raking their feet across the water 

surface. In NSW females have one young each year usually in November or December. 
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Falsistrellus tasmaniensis (Eastern False Pipistrelle) 

Falsistrellus tasmaniensis (Eastern False Pipistrelle) is listed as a vulnerable species under Schedule 1 

of the BC Act. This species occurs in the south-east coast and ranges of Australia, from southern Qld to 

Victoria and Tasmania. In NSW, records extend to the western slopes of the Great Dividing Range. 

They prefer tall (greater than 20 meter) moist habitats and predominately roost in Eucalypt tree hollows. 

It has also been found to roost under loose bark on trees and in man-made structures. It hunts beetles, 

moths, weevils and other flying insects above or just below the tree canopy, in open forests. The 

species hibernates in winter and females are pregnant in late spring to early summer. 

Scoteanax rueppellii (Greater Broad-nosed Bat)  

Scoteanax rueppellii (Greater Broad-nosed Bat) is listed as a vulnerable species under Schedule 1 of 

the BC Act. This species is a large bat that feeds on moths and other large insects along edges of 

forest, cleared paddocks and tree-lined water courses (Churchill 1998). This species uses mostly tree 

hollows for roosting and they have been recorded in a variety of vegetation types from woodland to 

rainforest (Churchill 1998).   

Saccolaimus flaviventris (Yellow-bellied Sheathtail-bat)  

Saccolaimus flaviventris (Yellow-bellied Sheathtail-bat) is listed as a vulnerable species under Schedule 

1 of the BC Act. This species roosts singly or in groups of up to six, in tree hollows and buildings. In 

treeless areas they are known to utilise mammal burrows. They forage in most habitats throughout their 

very wide range, including areas with and without trees and appear to defend an aerial territory DECC 

(2008u). 

Miniopterus schreibersii oceanensis (Eastern Bent-wing Bat) 

Miniopterus schreibersii oceanensis (Eastern Bent-wing Bat) is listed as a vulnerable species under 

Schedule 1 of the BC Act. This species occurs on both sides of the Great Dividing Range, from the 

coast inland to Moree, Dubbo and Wagga Wagga within rainforest, wet and dry sclerophyll forest, 

monsoon forest, open woodland, paperbark forests and open grassland. It forages above and below the 

tree canopy on small insects, especially moths. The bats congregate at the same maternity roosts each 

year to give birth and rear young. In the southern part of the species’ range this occurs during spring. 

Maternity roosts may be located in caves, abandoned mines, concrete bunkers and lava tubes.  ver-

wintering roosts used outside the breeding period include cooler caves, old mines, and stormwater 

channels, under bridges and occasionally buildings. 

Miniopterus australis (Little Bent-wing Bat) 

The Little Bentwing-bat is listed as a vulnerable species under Schedule 1 of the BC Act. This species 

occurs along the east coast and ranges south to Wollongong in NSW within moist eucalypt forest, 

rainforest, vine thicket, wet and dry sclerophyll forest, Melaleuca swamps, dense coastal forests and 

banksia scrub. It roost in caves, tunnels, tree hollows, abandoned mines, stormwater drains, culverts, 

bridges and sometimes buildings during the day, and at night forage for small insects beneath the 

canopy of densely vegetated habitats. They often share roosting sites with the Common Bentwing-bat. 

Maternity colonies form in spring and males and juveniles disperse in summer. 

Chalinolobus dwyeri (Large-eared Pied Bat) 

Chalinolobus dwyeri (Large-eared Pied Bat) is listed as vulnerable under Schedule 1 of the BC Act. It is 

a small to medium-sized bat with long, prominent ears and glossy black fur. The lower body has broad 
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white fringes running under the wings and tail-membrane, meeting in a V-shape in the pubic area. The 

species is found mainly in areas with extensive cliffs and caves, from Rockhampton in Queensland 

south to Bungonia in the NSW Southern Highlands. It is generally rare with a very patchy distribution in 

NSW. There are scattered records from the New England Tablelands and North West Slopes.   

Large-eared Pied Bat roosts in caves (near their entrances), crevices in cliffs, old mine workings and in 

the disused, bottle-shaped mud nests of the Hirundo ariel (Fairy Martin). Females have been recorded 

raising young in maternity roosts (c. 20-40 females) from November through to January in roof domes in 

sandstone caves. They remain loyal to the same cave over many years. 

Large-eared Pied Bat is found in well-timbered areas containing gullies. It frequents low to mid-elevation 

dry open forest and woodland close to caves, crevices in cliffs, old mine workings and disused mud 

nests of Fairy Martin. The relatively short, broad wing combined with the low weight per unit area of 

wing indicates manoeuvrable flight. This species probably forages for small, flying insects below the 

forest canopy.  

a) in the case of a threatened species, whether the action proposed is likely to have an adverse 

effect on the life cycle of the species such that a viable local population of the species is likely to be 

placed at the risk of extinction. 

Adverse effects on the life cycle of these species are likely to result from the following (OEH 2018): 

 Loss of hollow-bearing eucalypts, caves, culverts, bridges, tunnels and stormwater drains 

(roosting habitat)  

 Disturbance to winter roosting and breeding sites 

 Loss and fragmentation of foraging habitat, in particular extensive areas of continuous forest and 

areas of high productivity 

 Large scale wildfire or hazard reduction burns on foraging and/or roosting habitat 

About 20 hollow bearing trees would be removed, although few of which are considered to provide 

potential roosting habitat to these species, based on the opening size and depth of the hollows. About 

3.31 hectares of potential foraging habitat would also be removed. The removal of this habitat is not 

considered likely to effect the lifecycle of these species such that a viable local population would be put 

at risk of extinction. 

b) in the case of an endangered ecological community or critically endangered ecological 

community, whether the action proposed: 

(i) is likely to have an adverse effect on the extent of the ecological community such that its local 

occurrence is likely to be placed at risk of extinction, or 

(ii) is likely to substantially and adversely modify the composition of the ecological community such 

that its local occurrence is likely to be placed at risk of extinction. 

Not applicable. 

c) in relation to the habitat of a threatened species, population or ecological community: 

(i) the extent to which habitat is likely to be removed or modified as a result of the action proposed, 

and 

Approximately 3.31 hectares of woodland is proposed to be removed as part of the road upgrades, 

providing foraging habitat for these bat species. The proposed work would involve the removal of 20 



Appin Road Safety Improvements  
Ecological Impact Assessment 106

hollow bearing trees, few of which are considered to provide potential roosting habitat to these species, 

based on the opening size and depth of the hollows.  he removal of this habitat is expected to be 

relatively minor as a result of the large area of roosting and foraging habitat in the locality.  

No caves, culverts, bridges, tunnels or stormwater drains, or any other habitat for the subterranean 

roosting microchiropteran bats, including the Eastern Bent-wing Bat and the Little Bent-wing Bat, is 

expected to be impacted by the proposed work. In addition, no aquatic foraging habitat for the Southern 

Myotis is expected to be affected by the work proposed. 

(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of habitat 

as a result of the proposed action, and 

Approximately 3.31 hectares of woodland is proposed to be removed as part of the road upgrades, 

providing foraging habitat for these bat species. The proposed work would involve the removal of 20 

hollow bearing trees, few of which are considered to provide suitable roosting habitat to these species. 

The removal of this habitat is expected to be relatively minor as a result of the large volume of roosting 

and foraging habitat in the study area and locality. Given the highly mobile nature of these species, that 

the majority of potential habitat for these species would be conserved within the study area and wider 

landscape, and that vegetation to be cleared is within the most disturbed portion of the study area, it is 

unlikely that the habitat to be removed would cause fragmentation or isolation of areas of habitat for 

these species. 

No caves, culverts, bridges, tunnels or stormwater drains, or any other habitat for the subterranean 

roosting microchiropteran bats, including the Eastern Bent-wing Bat and the Little Bent-wing Bat, is 

expected to be impacted by the proposed work. In addition, no aquatic foraging habitat for the Southern 

Myotis is expected to be impacted by the work proposed. 

(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-term 

survival of the species, population or ecological community in the locality, 

Approximately 3.31 hectares of woodland is proposed to be removed as part of the road upgrades, 

providing foraging habitat for these bat species. The proposed work would involve the removal of 20 

hollow bearing trees, few of which are considered to provide potential roosting habitat to these species. 

Given the highly mobile nature of these species, that the majority of potential habitat for these species 

would be conserved within the study area and wider landscape, and that vegetation to be cleared is 

within the most disturbed portion of the study area, this habitat is not considered important to the long-

term survival of any of these species. 

No caves, culverts, bridges, tunnels or stormwater drains, or any other habitat for the subterranean 

roosting microchiropteran bats, including the Eastern Bent-wing Bat and the Little Bent-wing Bat, is 

expected to be impacted by the proposed work. In addition, no aquatic foraging habitat for the Southern 

Myotis is expected to be impacted by the work proposed. 

d) whether the proposed development or activity is likely to have an adverse effect on any 

declared area of outstanding biodiversity value (either directly or indirectly). 

The activity will not directly or indirectly effect any declared area of outstanding biodiversity value 

identified by the Office of Environment and Heritage. 

e) whether the proposed development or activity is or is part of a key threatening process or is 

likely to increase the impact of a key threatening process. 
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The proposed work constitutes two key threatening processes of relevance to these species: 

 Clearing of native vegetation. 

 Loss of hollow-bearing trees. 

These actions would result in a relatively small loss of potential foraging and roosting habitat when 

compared to the large volume of roosting and foraging habitat in the study area and locality. It is unlikely 

that the proposal would exacerbate any key threatening processes given the highly mobile nature of 

these species, that the majority of potential habitat for these species would be conserved within the 

wider landscape, and that vegetation to be cleared is within the most disturbed portion of the study area.   

Conclusion  

The proposal is unlikely to constitute a significant effect on any of these species, given that the 

proposed work: 

 Would only disturb a small area of potential foraging habitat within the study area 

 Would not impact upon a significant number of suitable hollow-bearing trees (roosting habitat) for 

these species 

 Would not impact caves, culverts, bridges, tunnels, stormwater drains, or any other subterranean 

roosting habitat for these species 

 Would not impact aquatic foraging habitat for the Southern Myotis 

 Would not isolate or fragment any currently connecting areas of habitat 

 Does not impact larger areas of more suitable potential foraging habitat that are present within 

the surrounding landscape 
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Gliders 

The following two Gliders are regarded as having the potential to occur within the study area and 

consequently have been grouped together for this Test of Significance. This is because they have 

certain similarities in their foraging and/or roosting behaviours, habitat requirements and consequently 

predicted impacts are the same or similar. Where obvious differences are apparent between each 

species, they are discussed separately. 

Petaurus norfolcensis (Squirrel Glider) 

Petaurus norfolcensis (Squirrel Glider) is a vulnerable species listed under Schedule 1 of the BC Act. It 

is sparsely distributed along the east coast and immediate inland districts from western Victoria to north 

Queensland, where it occurs in dry sclerophyll forest and woodland (OEH 2018). Suitable habitat for this 

species requires abundant hollow-bearing trees and a mix of eucalypts including some smooth barked 

and winter flowering species (OEH 2018). 

Squirrel Gliders are nocturnal and dependent upon hollows for shelter. They feed on nectar, pollen, 

flowers, acacia gum and insects, but may also eat sap from feeding scars from other species of Glider 

(OEH 2018). Mean home range for this species is 3-9 hectares in coastal habitats and 3-4 hectares in 

productive inland habitat fragments (NSW Scientific Committee 2008).  

Potential foraging habitat for this species exists within the study area, and there are numerous records 

of this species within five kilometres of the study area, including west of the study area at Woodhouse 

Creek (ELA 2016).   

Petaurus australis (Yellow-bellied Glider) 

This species is listed as vulnerable under Schedule 1 of the BC Act and is distributed from eastern 

Victoria to central Queensland (Strahan 2008). The distribution of this species is disjunct, being 

restricted to tall, mature eucalypt habitats containing suitable feed trees (Strahan 2008). This species 

roosts in large mature eucalypts and is known to be an exudivorous feeder, feeding predominantly on 

tree sap (Strahan 2008).  

Both of the species listed above have been recorded within the locality (five kilometres of the subject 

site). None of these records were within the subject site. None of these species were recorded during 

the site investigation but suitable habitat was identified for both of these species. 

a) in the case of a threatened species, whether the action proposed is likely to have an adverse 

effect on the life cycle of the species such that a viable local population of the species is likely to be 

placed at risk of extinction 

Factors likely to have an adverse effect on the life cycle of the Squirrel Glider and Yellow-bellied Glider 

would include a substantial loss and/or fragmentation of foraging habitat and loss of hollow-bearing 

trees. 

The proposed work would result in the removal of a relatively small area of foraging habitat 

(approximately 3.31 hectares) for these highly mobile species. The subject site contains 20 hollow-

bearing trees, few of which provide potential roosting habitat for the Squirrel Glider and Yellow-bellied 

Glider based on the size of the hollows. Vegetation to be cleared has undergone previous disturbance 

and is the most disturbed portion of the study area. Furthermore, there are expected to be large 

volumes of potential roosting and foraging habitat within the study area and wider landscape that would 

not be impacted by the proposed work. 
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b) in the case of an endangered ecological community or critically endangered ecological 

community, whether the action proposed:  

i. is likely to have an adverse effect on the extent of the ecological community such that its local 

occurrence is likely to be placed at risk of extinction, or  

ii. is likely to substantially and adversely modify the composition of the ecological community such 

that its local occurrence is likely to be placed at risk of extinction  

Not applicable.   

c) in relation to the habitat of a threatened species, population or ecological community:  

i. the extent to which habitat is likely to be removed or modified as a result of the action proposed, 

and  

The proposed work would result in the removal of a relatively small (approximately 3.31 ha) area of 

potential foraging habitat for these species, much of which has been previously disturbed. The subject 

site contains 20 hollow-bearing trees, few of which provide potential roosting habitat for the Squirrel 

Glider and Yellow-bellied Glider based on the size of the hollows   

ii. whether an area of habitat is likely to become fragmented or isolated from other areas of habitat 

as a result of the proposed action, and  

The proposed work would result in the removal of a relatively small area (3.31 hectares) of potential 

foraging habitat for these highly mobile species. Vegetation to be cleared has undergone previous 

disturbance and is the most disturbed portion of the study area, adjacent to Appin Road. 

Whilst additional gaps between the canopy and tree trunks of vegetation on the eastern and western 

sides of Appin Road will be extended or created, these gaps will increase by a maximum of five metres. 

As such, these gaps will be less than 20 metres wide for the most part and will maintain a corridor for 

the dispersal of these species. Therefore, it is unlikely that the proposed activity will cause 

fragmentation or isolation of areas of habitat. 

iii. the importance of the habitat to be removed, modified, fragmented or isolated to the long-term 

survival of the species, population or ecological community in the locality  

The proposal would remove approximately 3.31 hectares of woodland representing potential foraging 

habitat for these species. This represents a relatively small amount of potential habitat, compared with 

the habitat remaining within the study area and wider landscape. Additionally, the vegetation to be 

cleared is the most disturbed portion of the study area. Therefore, it is unlikely that the habitat to be 

removed would be considered important to the long-term survival of the species within the locality. 

d) whether the proposed development or activity is likely to have an adverse effect on any 

declared area of outstanding biodiversity value (either directly or indirectly). 

The activity will not directly or indirectly effect any declared area of outstanding biodiversity value 

identified by the Office of Environment and Heritage. 

e) whether the proposed development or activity is or is part of a key threatening process or is 

likely to increase the impact of a key threatening process. 

The proposed work constitutes two key threatening processes of relevance to these species: 
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 Clearing of native vegetation 

 Loss of hollow-bearing trees 

These activities would result in a small loss of potential roosting and foraging habitat. It is unlikely that 

the proposal would exacerbate any key threatening processes given that the majority of potential habitat 

for this species would be conserved within the wider landscape, and that vegetation to be cleared is 

within the most disturbed portion of the study area.   

Conclusions 

The proposal is unlikely to impose a significant effect on the Squirrel Glider or Yellow-bellied Glider 

given that: 

 Few small hollows (roosting habitat) would be impacted by the proposal 

 A small amount of potential foraging habitat for this species would be removed in comparison to 

that present in the wider landscape 

 No areas of potential habitat would become further isolated as a consequence of the proposal 
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Meridolum corneovirens (Cumberland Plain Land Snail)  

Meridolum corneovirens (Cumberland Plain Land Snail; CPLS) is listed as endangered under Schedule 

1 of the BC Act. The Cumberland Plain Land Snail is a native snail species with a typical adult shell 

diametre ranging between 25-30 millimetres.   

Current knowledge suggests that CPLS is restricted to the Cumberland Plain and Castlereagh 

Woodlands of Western Sydney and along the fringes of River-flat Eucalypt Forest, especially where it 

meets Cumberland Plain Woodland. It is currently known from over 100 locations. However, most of 

these populations are scattered throughout the region and are often small and isolated (OEH 2012). 

Cumberland Plain Land Snail typically occurs under logs and other debris, amongst leaf and bark 

accumulations and sometimes under grass clumps. Where possible it would burrow into loose soil (OEH 

2012).   

The CPLS has previously been recorded within the subject site and study area. Potential habitat for this 

species exists within the broader study area, as leaf litter, logs and course woody debris. There are 

numerous records of this species within five kilometres of the study area.   

a) in the case of a threatened species, whether the action proposed is likely to have an adverse 

effect on the life cycle of the species such that a viable local population of the species is likely to be 

placed at risk of extinction. 

The proposed work would result in the removal of approximately 3.31 hectares of SSTF and CPW in 

varying conditions. The records were present in the northern 800 metres of the subject site, identified as 

SSTF and make up approximately 14 per cent of the CPLS records within the locality (five kilometres). 

The vegetation to be removed has undergone previous disturbance and is the most disturbed portion of 

the study area. 

Given the highly disturbed nature of the ground cover in the majority of this vegetation, the multiple 

records in better quality habitat outside the subject site and the limited amount of woody debris present 

in the subject site, it is unlikely that the proposal would place a local viable population at risk of 

extinction. 

b) in the case of an endangered ecological community or critically endangered ecological 

community, whether the action proposed: 

i. is likely to have an adverse effect on the extent of the ecological community such that its local 

occurrence is likely to be placed at risk of extinction, or 

ii. is likely to substantially and adversely modify the composition of the ecological community such 

that its local occurrence is likely to be placed at risk of extinction. 

Not applicable.   

c) in relation to the habitat of a threatened species, population or ecological community: 

i. the extent to which habitat is likely to be removed or modified as a result of the action proposed, 

and 

The proposal would remove approximately 3.31 hectares of CPW and SSTF, most of which is highly 

disturbed and contains limited key habitat features such as woody debris. The area of suitable habitat is 

relatively small in comparison to the potential habitat remaining within the study area and wider 

landscape.   
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ii. whether an area of habitat is likely to become fragmented or isolated from other areas of habitat 

as a result of the proposed action, and 

The CPLS does not require large areas to maintain a viable population and have been demonstrated to 

be highly structured at very short distances (two metres) and after about 350 metres the populations are 

random. Therefore, individuals within a 350 metre radius are more likely to be related than they would 

be if found more than this distance apart (Clark 2004).   

The proposed work would result in the removal of 3.69 hectares of potential habitat in varying 

conditions. The location of the vegetation to be cleared is within the most disturbed portion of the study 

area with a moderately high level of illegal rubbish dumping. This area also appears to have undergone 

selective clearing and slashing of ground cover species. Potential habitat (including bark, leaves and 

logs) is likely to be of better quality in the less disturbed areas surrounding the study area. Due to the 

relatively small width of the proposed clearance footprint and disturbed nature of the ground cover of the 

vegetation to be removed, it is unlikely that the proposed work would result in an area of habitat 

becoming fragmented or isolated from other areas of habitat.  

iii. the importance of the habitat to be removed, modified, fragmented or isolated to the long-term 

survival of the species, population or ecological community in the locality, 

The proposal would remove approximately 3.31 hectares of potential habitat for CPLS, most of which is 

considered marginal habitat due to lack of necessary habitat features including bark, leaves and logs. 

The suitable habitat present represents a relatively small area, compared with potential habitat 

remaining within the study area and wider landscape. The location of the vegetation to be cleared is 

within the most disturbed portion of the study area which appears to have undergone selective clearing.   

Potential habitat (including bark, leaves and logs) is likely to be of better quality in the surrounding study 

area, as this vegetation is far more abundant and far less disturbed. Therefore, it is unlikely that the 

habitat to be removed would be considered important to the long-term survival of the species within the 

locality. 

d) whether the proposed development or activity is likely to have an adverse effect on any 

declared area of outstanding biodiversity value (either directly or indirectly), 

The activity will not directly or indirectly effect any declared area of outstanding biodiversity value 

identified by the Office of Environment and Heritage.   

e) whether the proposed development or activity is or is part of a key threatening process or is 

likely to increase the impact of a key threatening process. 

The proposed work constitutes two key threatening processes of relevance to CPLS: 

 Clearing of native vegetation. 

 Removal of dead wood. 

These KTPs would result in a small loss of potential habitat, however, the majority of potential habitat 

for this species would be conserved within the wider landscape and is likely to be more abundant and 

be of a higher quality than that proposed to be cleared, which has been impacted by illegal dumping and 

appears to have undergone selective clearing and slashing. Therefore it is unlikely that the proposal 

would exacerbate any key threatening processes.   
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Conclusion  

The proposed work is unlikely to impose a significant impact on the CPLS given that: 

 Limited habitat features (such as woody debris and leaf litter) are present within the subject site. 

 The habitat is highly modified by exotic species, illegal dumping and selective clearing and 

slashing. 

 Potential habitat would be available for this species within the wider landscape. 
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Phascolarctos cinereus (Koala) 

Koalas are listed as a vulnerable species under the BC Act. Nationally, Koalas have been observed 

feeding or resting in approximately 120 eucalypt species (66 in NSW) and 30 non-eucalypt (seven in 

NSW) species. Usage may also be determined by site-dependent edaphic factors e.g. soil type, which 

affects the nutrient quality of forage (Sharp and Phillips 1997). Forests consisting of primary browse 

species associations located on deep, fertile soils on floodplains, in gullies and along watercourses are 

generally considered preferred Koala habitat. This may reflect the nutritional value of the foliage. 

An established Koala home range is usually occupied for several years or throughout its life (Sharp and 

Phillip 1997). Size of a Koala home range may vary from a hectare to hundreds of hectares; varying 

with habitat quality (e.g. if primary browse species dominate the tree component, home range size is 

expected to be small and carrying capacity high), sex (males have larger territories and may make 

forays into other areas), age of the animals (e.g. sub-adults versus adults), and location (Jurskis and 

Potter 1997, Sharp and Phillip 1997). 

The Koala has been recorded within the locality (five kilometres of the subject site). Thirty of these 

records were within or directly adjacent to the subject site. This species was recorded during the site 

investigation and areas of suitable habitat were identified. 

a) in the case of a threatened species, whether the action proposed is likely to have an adverse 

effect on the life cycle of the species such that a viable local population of the species is likely to be 

placed at the risk of extinction. 

The proposed work would result in the removal of 3.31 hectares of native woodland, which represents 

potential foraging and movement habitat for the Koala. The subject site contains vegetation mapped as 

primary and secondary Koala corridors (OEH 2018 – see Figure 22), including patches of vegetation 

from the east-west corridors at Beulah Biobank and Leafs Gully tributary, and vegetation on the eastern 

side of Appin Road between the northernmost portion of the subject site to 400 metres south of Beulah 

Biobank. In addition, this area contains two species of preferred koala feed trees (Eucalyptus 

tereticornis and Eucalyptus punctata), however, both of these species are considered common within 

the locality.   

The local viable population of Koala is likely to include individuals that disperse along the Georges 

River, the Nepean River and across Appin Road. Many records adjacent to the road, including the 

Koala observed during the site inspection, suggest that they do use an east-west corridor across Appin 

Road. Records of roadkill confirm that Koalas cross Appin Road. 

Severing the habitat connectivity via the use of a fauna fence on the eastern and western sides of Appin 

Road would reduce the vehicle-strike incidents. However, the installation of these fauna fences without 

the implementation of Koala accessible fauna crossings in the long-term is likely to effect the lifecycle of 

the species to the extent that it could be placed at risk of localised extinction. 

b) in the case of an endangered ecological community or critically endangered ecological 

community, whether the action proposed: 

i. is likely to have an adverse effect on the extent of the ecological community such that its local 

occurrence is likely to be placed at risk of extinction, or 

ii. is likely to substantially and adversely modify the composition of the ecological community such 

that its local occurrence is likely to be placed at risk of extinction. 
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Not applicable.   

c) in relation to the habitat of a threatened species, population or ecological community: 

i. the extent to which habitat is likely to be removed or modified as a result of the action proposed, 

and 

The proposed work would result in the removal of approximately 3.31 hectares of native woodland, 

which is known foraging and movement habitat for the Koala.  

ii. whether an area of habitat is likely to become fragmented or isolated from other areas of habitat 

as a result of the proposed action, and 

The proposed fauna fence installation would sever habitat on the eastern side of Appin Road from the 

western side. While the fauna fence would reduce vehicle-strike incidents to the species, the addition of 

this fence without the implementation of Koala accessible fauna crossings would prevent the movement 

of the species between the eastern and western habitats. Therefore, the proposal is likely to fragment 

the existing population into two populations due to these barriers to dispersal of genetic material. 

iii. the importance of the habitat to be removed, modified, fragmented or isolated to the long-term 

survival of the species, population or ecological community in the locality, 

Application of the critical habitat assessment tool in the EPBC Act referral guidelines suggests that the 

habitat to be affected is critical to the survival of this species. This is because Koalas are in the area, the 

site contains two or more feeding tree species and the area is connected to much larger habitats 

suitable for this species. The proposed work would result in the removal of approximately 3.31 hectares 

of native woodland. As such, this activity would adversely affect habitat critical to the survival of this 

species   

d) whether the proposed development or activity is likely to have an adverse effect on any 

declared area of outstanding biodiversity value (either directly or indirectly), 

The activity would not directly or indirectly effect any declared area of outstanding biodiversity value 

identified by the Office of Environment and Heritage. 

e) whether the proposed development or activity is or is part of a key threatening process or is 

likely to increase the impact of a key threatening process. 

The proposed work constitutes one key threatening processes of relevance to the Koala, namely 

clearing of approximately 3.31 hectares native vegetation. This vegetation has been identified as habitat 

critical to the survival of the species via application of the critical habitat assessment tool in the referral 

guidelines.  

Conclusion 

Application of the EPBC Act referral guidelines indicates that the proposal may significantly impact the 

Koala given that: 

 Two species of preferred Koala feed trees were recorded within the subject site 

 The proposal would sever two Koala corridors, fragmenting the population into two populations 

(east and west) 
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However, the assessment recognises the potential ecological benefits of installing a fence along Appin 

Road which will prevent vehicle strike. It is therefore recommended that Roads and Maritime Services 

consult the Commonwealth Department of the Environment regarding the potential need for an EPBC 

Act referral. 
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Dasyurus maculatus (Spotted-tailed Quoll)  

Dasyurus maculatus (Spotted-tailed Quoll) is a vulnerable species listed under Schedule 1 of the BC 

Act. It is a medium-sized marsupial carnivore with dark brown fur and white spots which are present on 

the body and tail. It occupies a range of environments within a disjunct distribution along the east coast 

of Australia, extending from south-eastern Queensland through NSW and Victoria to Tasmania. 

This species is found in a variety of habitats, including sclerophyll forest and woodlands, coastal 

heathlands and rainforests (Dickman & Read 1992; Edgar & Belcher 1995). Occasional sightings are 

made in open country, grazing lands, rocky outcrops and other treeless areas. This species feeds on a 

wide variety of birds, reptiles, mammals and invertebrates and uses several ‘latrines’ within its territory 

for defecation (NPWS 2002b). It is essentially terrestrial, but is also an agile climber (NPWS 2002b).   

Nesting occurs in rock shelters, hollow logs, caves or tree hollows and they use numerous dens within 

the home range. Estimates of home ranges vary from 800 hectares to 20 square kilometres and 

individuals may move several kilometres in a night. It is a highly mobile species and there are numerous 

records of overnight movements of several kilometres (Edgar & Belcher 1995).  

The Spotted-tailed Quoll is threatened by processes including fragmentation and degradation of habitat 

through clearing of native vegetation, logging and frequent fire (Edgar & Belcher 1995; Dickman & Read 

1992). The loss of large hollow logs and other potential den sites (Scotts 1992) is a major problem, as 

well as competition for food and predation by foxes and cats (Edgar & Belcher 1995; Dickman & Read 

1992).  

The Spotted-tailed Quoll has been recorded within the locality (five kilometres of the subject site). None 

of these records were within the subject site. This species was not recorded during the site investigation 

but suitable habitat was identified. 

a) In the case of a threatened species, whether the action proposed is likely to have an adverse 

effect on the life cycle of the species such that a viable local population of the species is likely to be 

placed at risk of extinction. 

The proposed action would result in the removal of a small amount of potential foraging habitat. No 

suitable roosting habitat was identified during the site inspection as the hollows of a suitable size were 

in inaccessible positions for this species and no large hollow-bearing logs were identified. The impact of 

the loss of marginal foraging habitat is only expected to be minimal when considering the large, 

undisturbed areas of potential habitat available in the surrounding locality, which is expected to contain 

a larger abundance of prey species and potential den sites. Consequently the proposal would not place 

a viable local population of the species at risk of extinction. 

b) in the case of an endangered ecological community or critically endangered ecological 

community, whether the action proposed:  

i. is likely to have an adverse effect on the extent of the ecological community such that its local 

occurrence is likely to be placed at risk of extinction, or 

ii. is likely to substantially and adversely modify the composition of the ecological community such 

that its local occurrence is likely to be placed at risk of extinction, 

Not applicable. 

c) in relation to the habitat of a threatened species, population or ecological community:  
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i. the extent to which habitat is likely to be removed or modified as a result of the action proposed, 

and 

The proposal would result in the removal of approximately 3.69 hectares of potential foraging habitat, 

this includes SSTF and CPW of varying conditions. 

ii. whether an area of habitat is likely to become fragmented or isolated from other areas of habitat 

as a result of the proposed action, and 

The proposal would result in the removal of approximately 3.69 hectares of potential foraging habitat, 

this includes SSTF and CPW of varying conditions. While the fauna fences will provide a slight barrier to 

the dispersal of this species, it is not expected to inhibit the movement of this species between the 

Georges and Nepean Rivers due to this species’ large home range. 

iii. the importance of the habitat to be removed, modified, fragmented or isolated to the long-term 

survival of the species, population or ecological community in the locality, 

The loss of habitat associated with the proposal, approximately 3.69 hectares, is minimal when 

compared to the large areas of preferable undisturbed habitat in the surrounding locality and the large 

home range of this species. As such, this species is not expected to be reliant upon habitat in the study 

area for its long-term survival. 

d) whether the proposed development or activity is likely to have an adverse effect on any 

declared area of outstanding biodiversity value (either directly or indirectly) 

The activity will not directly or indirectly effect any declared area of outstanding biodiversity value 

identified by the Office of Environment and Heritage. 

e) The action proposed constitutes or is part of a key threatening process or is likely to result in the 

operation of, or increase the impact of, a key threatening process. 

The proposal constitutes two key threatening processes of relevance to the Spotted-tailed Quoll: 

 Clearing of native vegetation 

 Removal of dead wood 

These key threatening processes would result in a small loss of potential foraging habitat. However, the 

scale of these impacts within the study area is not considered to be significant in relation to any local 

populations of the Spotted-tailed Quoll. 

Conclusions 

The proposal is unlikely to significantly impact upon the Spotted-tailed Quoll given that the proposed 

work: 

 Would only remove a small area of potential foraging habitat within the study area, especially 

considering the large tracts of potential habitat within the locality 

 Would not isolate an area of known habitat from currently interconnecting areas of potential 

habitat for this species 
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Varanus rosenbergi (Rosenberg’s Goanna) 

Varanus rosenbergi (Rosenberg’s Goanna) is a vulnerable species listed under Schedule 1 of the BC 

Act.  It reaches a length of 1.5 metres and is dark grey above, finely spotted with yellow or white, and 

has paired, blackish cross-bands from the neck to the end of the tail. The pairs of narrow, regular bands 

around the entire length of the tail is a distinguishing feature, separating it from the more common V. 

varius, (Lace Monitor) which has very wide, light and dark bands towards the tip of the tail. Rosenberg's 

Goanna occurs on the Sydney Sandstone in Wollemi National Park to the north-west of Sydney, in the 

Goulburn and ACT regions and near Cooma in the south. It also occurs in South Australia and Western 

Australia (DECC 2005c). There are more than 30 Atlas of NSW Wildlife records for this species within a 

five kilometre radius of the site. The OEH threatened species website includes the following information 

about Rosenberg’s Goanna on its species profile: 

 Found in heath, open forest and woodland 

 Associated with termites, the mounds of which this species nests in; termite mounds are a critical 

habitat component 

 Individuals require large areas of habitat 

 Feeds on carrion, birds, eggs, reptiles and small mammals 

 Shelters in hollow logs, rock crevices and in burrows, which they may dig for themselves, or they 

may use other species' burrows, such as rabbit warrens 

 Runs along the ground when pursued (as opposed to the Lace Monitor, which climbs trees) 

 Lays up to 14 eggs in a termite mound; the hatchlings dig themselves out of the mounds 

The Rosenbergs Goanna has been recorded within the locality (five kilometres of the subject site). None 

of these records were within the subject site. This species was not recorded during the site investigation 

but marginal suitable habitat was identified. 

a) in the case of a threatened species, whether the action proposed is likely to have an adverse 

effect on the life cycle of the species such that a viable local population of the species is likely to be 

placed at the risk of extinction.   

The proposed work involves the removal of 3.31 hectares of woodland habitat in the subject site. This 

area contains low quality potential foraging habitat and is unlikely to contain breeding habitat for the 

species as the site inspection did not reveal the presence of any termite mounds, or other habitat 

features. As such, the proposed work is unlikely to have an adverse effect on the life cycle of the 

species to an extent that may place a local population at risk of extinction. 

b) in the case of an endangered ecological community or critically endangered ecological 

community, whether the action proposed: 

i. is likely to have an adverse effect on the extent of the ecological community such that its local 

occurrence is likely to be placed at risk of extinction, or 

ii. is likely to substantially and adversely modify the composition of the ecological community such 

that its local occurrence is likely to be placed at risk of extinction. 

Not applicable.   

c) in relation to the habitat of a threatened species, population or ecological community: 

i. the extent to which habitat is likely to be removed or modified as a result of the action proposed, 

and 
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The proposed work involves the removal of 3.31 hectares of woodland habitat in the subject site. This 

area contains low quality potential foraging habitat as the site inspection did not reveal the presence of 

termite mounds or any other habitat features. However, the home range of this species is five square 

kilometres, therefore, this species could transverse the site to feed on road kill.  

ii. whether an area of habitat is likely to become fragmented or isolated from other areas of habitat 

as a result of the proposed action, and 

Installation of the fauna fence would further inhibit movement of the Rosenberg’s Goanna onto and 

across Appin Road.  

iii. the importance of the habitat to be removed, modified, fragmented or isolated to the long-term 

survival of the species, population or ecological community in the locality, 

Termite mounds are considered a critical resource for Rosenberg’s Goanna (OEH 2012) and are very 

important to the long-term survival of this species. No termite nests, rabbit warrens or any other habitat 

features were observed during the site investigation. Therefore, it is unlikely that the subject site is 

important habitat for this species. 

d) whether the proposed development or activity is likely to have an adverse effect on any 

declared area of outstanding biodiversity value (either directly or indirectly), 

The activity would not directly or indirectly effect any declared area of outstanding biodiversity value 

identified by the Office of Environment and Heritage. 

e) whether the action proposed constitutes or is part of a key threatening process or is likely to 

result in the operation of, or increase the impact of, a key threatening process. 

One threatening process listed under Schedule 4 of the BC Act is relevant to the current proposal and 

may pose a threat to Rosenberg’s Goanna, namely clearing of native vegetation. Due to the disturbed 

nature of this vegetation, the proposal is unlikely to exacerbate any key threatening processes.   

Conclusion 

The proposal is unlikely to significantly impact Rosenberg’s Goanna as the work would only impact a 

small area of marginal foraging habitat.   
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EPBC Act Impact Assessments 

The EPBC Act Administrative Guidelines on Significance set out ‘Significant Impact Criteria’ that are to 

be used to assist in determining whether a proposed action is likely to have a significant impact on 

matters of national environmental significance (MNES). Matters listed under the EPBC Act as being of 

national environmental significance include:  

 Listed threatened species and ecological communities 

 Listed migratory species 

 Wetlands of International Importance 

 The Commonwealth marine environment 

 World heritage properties 

 National heritage places 

 Nuclear actions 

Specific ‘Significant Impact Criteria’ are provided for each MNES except for threatened species and 

ecological communities in which separate criteria are provided for those listed as critically endangered, 

endangered and vulnerable under the EPBC Act. The following MNES were assessed:  

Threatened Ecological Communities: 

 Shale Sandstone Transition Forest (SSTF) 

 Cumberland Plain Shale Woodlands and Shale Gravel Transition Forest (CPW) 

Fauna: 

 Dasyurus maculatus maculatus (Spotted-tailed Quoll) 

 Anthochaera phrygia (syn. Xanthomyza phrygia) (Regent Honeyeater) 

 Chalinolobus dwyeri (Large-eared Pied Bat) 

 Lathamus discolour (Swift Parrot) 

 Phascolarctos cinereus (Koala) 

 Pteropus poliocephalus (Grey-headed Flying-fox) 

Migratory species: 

 Apus pacificus (Fork-tailed Swift) 

 Hirundapus caudacutus (White-throated Needletail) 

 Merops ornatus (Rainbow Bee-eater) 

 Monarcha melanopsis (Black-faced Monarch) 

 Ardea ibis (Cattle Egret) 
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Shale Sandstone Transition Forest (SSTF)  

SSTF is listed as a critically endangered ecological community. An action is likely to have a significant 

impact on a critically endangered or endangered ecological community if there is a real chance or 

possibility that it would: 

Criterion 1: will the action reduce the extent of an ecological community. 

The proposed action would involve removal of about 1.81 hectares of moderate to good quality SSTF, 

containing a high proportion of large mature eucalypts and seven hollow-bearing trees. Vegetation to be 

cleared has undergone previous disturbance which has resulted in lower species diversity, a modified 

structure and weed incursions. Some sections of the community exist as a mature canopy over an 

understorey of exotic pasture grasses, whereas in the northern portion of the subject site, the patches 

are of higher quality, with more structural and species diversity and fewer weeds. The SSTF to be 

removed represents less than 0.05 per cent of the community present within ten kilometres of the 

subject site.  As such, the proposed action would not significantly reduce the extent of the ecological 

community 

Criterion 2: will the action fragment or increase fragmentation of an ecological community, for example 

by clearing vegetation for roads or transmission lines. 

The increase in separation of the patches of SSTF present on either side of the road would be a 

maximum of five metres, representing a minor increase. As such, the proposal would cause an increase 

in the fragmentation of this community, however this is unlikely to be of significance to the local 

occurrence of the community. 

Criterion 3: will the action adversely affect habitat critical to the survival of an ecological community. 

Habitat critical to the survival of the community would include areas necessary for the long-term 

maintenance of the ecological community. The relatively disturbed area within the footprint is not 

considered critical to the survival of the ecological community particularly in the context of the larger 

areas of SSTF within the study area which would not be affected. 

Criterion 4: will the action modify or destroy abiotic (non-living) factors (such as water, nutrients, or soil) 

necessary for an ecological community’s survival, including reduction of groundwater levels, or 

substantial alteration of surface water drainage patterns. 

The proposed action would not involve modification or destruction of abiotic factors necessary for the 

survival of SSTF. Erosion and sediment control measures would be established and maintained in 

effective working order throughout the duration of the work, and until the site has been stabilised to 

mitigate potential indirect impacts to soil and run-off by the proposed work.  

Criterion 5: will the action cause a substantial change in the species composition of an occurrence of an 

ecological community, including causing a decline or loss of functionally important species, for example 

through regular burning or flora or fauna harvesting. 

The proposed action would involve clearing and loss of 1.81 hectares of the community which forms 

part of a 3797.30 hectare area of the ecological community within ten kilometres of the subject site. The 

proposed action would not have any impacts such as altered species composition or loss of functionally 

important species outside of the subject site.  
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Weed species currently occur within the study site. Mitigation measures would be recommended to 

prevent further weed invasion and/or spread within the report.   

Criterion 6: will the action cause a substantial reduction in the quality or integrity of an occurrence of an 

ecological community, including, but not limited to: 

I. assisting invasive species, that are harmful to the listed ecological community, to become 

established, or 

The proposed action would involve clearing 1.81 hectares of the community which forms part of a 

3797.30 hectare area of the ecological community within 10 kilometres of the subject site. The proposed 

work is unlikely to assist invasive species becoming established as the subject site is already exposed 

to degrading processes, due to its location adjacent Appin Road.   

II. causing regular mobilisation of fertilisers, herbicides or other chemicals or pollutants into the 

ecological community which kill or inhibit the growth of species in the ecological community, or 

The upgrades to the road are unlikely to cause regular mobilisation of fertilisers, herbicides or other 

chemicals or pollutants which could negatively impact the community.   

Criterion 7: will the action interfere with the recovery of an ecological community. 

The proposed action would involve clearing and loss of 1.81 hectares of the ecological community, 

representing 0.05 per cent of the CEEC within ten kilometres of the subject site. As such, the proposed 

action is not considered likely to significantly interfere with the recovery of the ecological community. 

Conclusions: 

Based on the above assessment it is concluded that the proposal is unlikely to have a significant impact 

on SSTF. A referral to the Commonwealth is not required for this community. 
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Cumberland Plain Shale Woodlands and Shale Gravel Transition Forest 

The Critically Endangered Ecological Community (CEEC) Cumberland Plain Shale Woodlands and 

Shale Gravel Transition Forest is listed under the EPBC Act and includes parts of the BC Act listed 

Cumberland Plain Woodland and Shale-Gravel Transition Forest (two separate communities under the 

BC Act). Before European settlement, both communities had extensive distributions across the 

Cumberland Plain, western Sydney. However, only small amounts the original extent of each 

community remains intact. This has generally been a result of habitat clearing and modification for 

agriculture and residential development (DEWHA 2010).   

Criterion 1: will the action reduce the extent of an ecological community.   

The proposed action would lead to a relatively minor decrease in area of Cumberland Plain Shale 

Woodlands CEEC in the region because:  

 The work would affect 1.88 hectares of the Cumberland Plain Shale Woodlands CEEC which has 

been mapped in 1614.26 hectares within ten kilometres of the subject site, some of which 

occurs in known and proposed biobank sites   

 The area of Cumberland Plain Shale Woodlands within the subject site represents 0.05 per cent 

of the community present within ten kilometres of the subject site  

 

Criterion 2: will the action fragment or increase fragmentation of an ecological community, for example 

by clearing vegetation for roads or transmission lines 

The proposed work would affect 1.88 hectares of this CEEC, which is a relatively minor area in 

comparison to the extent of CPW within ten kilometres of the subject site (including 20 hectares in 

Beulah Reserve and larger areas on the eastern side of Appin Road). The community surrounding the 

subject site exists in fragmented patches and the minor increase of five metres between the vegetation 

present on the eastern and western sides of Appin Road is not considered to be significant. Therefore, 

the proposed action would be unlikely to result in a significant increase in the fragmentation of this 

ecological community.   

Criterion 3: will the action adversely affect habitat critical to the survival of an ecological community.   

The proposed work would modify 1.88 hectares of this CEEC, which includes 13 large hollow-bearing 

trees. The activity is likely to negatively affect habitat considered important to the faunal components of 

CPW, however it is unlikely to impact habitat critical to the survival of this ecological community.   

Criterion 4: will the action modify or destroy abiotic (non-living) factors (such as water, nutrients, or soil) 

necessary for an ecological community’s survival, including reduction of groundwater levels, or 

substantial alteration of surface water drainage patterns.  

The proposed action would not involve modification or destruction of abiotic factors necessary for the 

survival of CPW. Erosion and sediment control measures would be established and maintained in 

effective working order throughout the duration of the work, and until the site has been stabilised to 

mitigate potential indirect impacts to soil and run-off by the proposed work. 

Criterion 5: will the action cause a substantial change in the species composition of an occurrence of an 

ecological community, including causing a decline or loss of functionally important species, for example 

through regular burning or flora or fauna harvesting 
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The vegetation proposed for removal does not contain species that are not found elsewhere in the local 

occurrence. Therefore, it is unlikely that the activity will result in the loss of functionally important 

species. 

Criteria 6: will the action cause a substantial reduction in the quality or integrity of an occurrence of an 

ecological community, including, but not limited to: 

I. assisting invasive species, that are harmful to the listed ecological community, to become 

established, or  

II. causing regular mobilisation of fertilisers, herbicides or other chemicals or pollutants into the 

ecological community which kill or inhibit the growth of species in the ecological community, or 

The proposed work is unlikely to assist invasive species becoming established as the subject site is 

already accessible, due to its location adjacent Appin Road. The upgrades to the road are unlikely to 

cause regular mobilisation of fertilisers, herbicides or other chemicals or pollutants which could 

negatively impact the community. The proposed action would not have any impacts including 

introduction of invasive species or pollutants outside of the subject site.  

Criteria 7: will the action interfere with the recovery of an ecological community. 

The proposal has the potential to cause minor affects to the recovery of the ecological community. 

However, these impacts are not considered to be significant to the local occurrence of the community. 

Conclusions 

Based on the above assessment it is concluded that the proposal is unlikely to have a significant impact 

on Cumberland Plain Shale Woodlands CEEC. A referral to the Commonwealth is not required for this 

community.   
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Dasyurus maculatus maculatus (Spotted-tailed Quoll) 

The Spotted-tailed Quoll is listed as an endangered species under Schedule 1 of the EPBC Act. It is a 

medium-sized marsupial carnivore with dark brown fur and white spots which are present on the body 

and tail. It occupies a range of environments within a disjunct distribution along the east coast of 

Australia, extending from south-eastern Queensland through NSW and Victoria to Tasmania. 

This species is found in a variety of habitats, including sclerophyll forest and woodlands, coastal 

heathlands and rainforests (Dickman & Read 1992; Edgar & Belcher 1995). Occasional sightings are 

made in open country, grazing lands, rocky outcrops and other treeless areas. This species feeds on a 

wide variety of birds, reptiles, mammals and invertebrates and uses several ‘latrines’ within its territory 

for defecation (NPWS 2002b). It is essentially terrestrial, but is also an agile climber (NPWS 2002b).   

Nesting occurs in rock shelters, hollow logs, caves or tree hollows and they use numerous dens within 

the home range. Estimates of home ranges vary from 800 hectares to 20 square kilometres and 

individuals may move several kilometres in a night. It is a highly mobile species and there are numerous 

records of overnight movements of several kilometres (Edgar & Belcher 1995).  

The Spotted-tailed Quoll is threatened by a number of processes including fragmentation and 

degradation of habitat through clearing of native vegetation, logging and frequent fire (Edgar & Belcher 

1995; Dickman & Read 1992). The loss of large hollow logs and other potential den sites (Scotts 1992) 

is a major problem, as well as competition for food and predation by foxes and cats (Edgar & Belcher 

1995; Dickman & Read 1992).  

The Spotted-tailed Quoll has been recorded within the locality (five kilometres of the subject site). None 

of these records were within the subject site. This species was not recorded during the site investigation 

but suitable habitat was identified. 

Criteria a: lead to a long-term decrease in the size of a population  

The study site does not support key populations for breeding or dispersal, populations necessary for 

maintaining genetic diversity, or populations near the limit of the species range. In addition, the subject 

site was only identified to contain marginal foraging habitat. As such, the proposal is unlikely to lead to 

the long-term decrease in the size of a population for this species. 

Criteria b: reduce the area of occupancy of the species  

The distribution of the Spotted-tailed Quoll is along both sides of the Great Dividing Range from the 

Victorian to the Queensland borders. The removal of potential foraging habitat from the subject site 

would not reduce the area of occupancy of a population of Spotted-tailed Quolls. This species has a 

home range of up to 20 square kilometres and can easily transverse the study area prior to the 

implementation of the proposed clearance works and fauna fence. 

Criteria c: fragment an existing population into two or more populations  

The proposed work is unlikely to result in the fragmentation or isolation of areas of potential habitat as 

the species is known to have a large home range of up to 20 square kilometres and can transverse the 

four kilometre long fauna fence. 

Criteria d: adversely affect habitat critical to the survival of a species  
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The proposed removal 3.69 hectares of predominantly disturbed potential foraging habitat is minimal 

when compared to the large areas of better quality habitat which are present within the study area and 

surrounding landscape, which would be accessible to this species.   

Given the disturbed nature of the habitat to be removed, that potential foraging and roosting habitat 

would be conserved within the locality and that this species is highly mobile, it is unlikely that the habitat 

to be removed would be considered important to the long-term survival of the species in the locality. 

Criteria e: disrupt the breeding cycle of a population  

The area of vegetation to be removed represent marginal habitat for this species, as it requires rock 

shelters, hollow logs, caves and rarely nests in tree hollows. As such, it is unlikely that the proposal 

would disrupt the breeding cycle of this species. 

Criteria f: modify, destroy, remove, isolate or decrease the availability or quality of habitat to the extent 

that the species is likely to decline  

Given the small amount of potential foraging habitat to be removed, it is unlikely that the proposal would 

significantly modify, destroy, remove, isolate or decrease the availability or quality of habitat to the 

extent that the species is likely to decline. 

Criteria g: result in invasive species that are harmful to a critically endangered or endangered species 

becoming established in the endangered or critically endangered species’ habitat  

The proposal would not result in the establishment of an invasive species that is harmful to the Spotted-

tailed Quoll. 

Criteria h: introduce disease that may cause the species to decline, or  

The proposal would not result in the introduction of a disease that is harmful to the Spotted-tailed Quoll. 

Criteria i: interfere with the recovery of the species.  

Considering the above factors, the proposal would not interfere with the recovery of this species.  

Conclusion  

Based on these criteria, it is unlikely that the proposed work would lead to a significant impact on the 

Spotted-tailed Quoll. A referral to the Commonwealth is not required for this species. 

  



Appin Road Safety Improvements  
Ecological Impact Assessment 128

Anthochaera phrygia (syn. Xanthomyza phrygia) (Regent Honeyeater) 

Anthochaera phrygia (Regent Honeyeater) is listed as a critically endangered species under the EPBC 

Act. The Regent Honeyeater mainly inhabits temperate woodlands and open forests of the inland slopes 

of south-east Australia. Birds are also found in drier coastal woodlands and forests occasionally. Once 

recorded between Adelaide and the central coast of Queensland, its range has contracted dramatically 

in the last 30 years to between north-eastern Victoria and south-eastern Queensland. There are only 

three known key breeding regions remaining: north-east Victoria (Chiltern-Albury), and in NSW at 

Capertee Valley and the Bundarra-Barraba region. In NSW the distribution is very patchy and mainly 

confined to the two main breeding areas and surrounding fragmented woodlands. In some years non-

breeding flocks converge on flowering coastal woodlands and forests (DECCW 2010b). 

The Regent Honeyeater mostly occurs in dry-ironbark eucalypt woodland and dry sclerophyll forest 

associations, where they prefer the most fertile site available, e.g. along creek flats, or in broad river 

valleys and foothills. In NSW, riparian forests containing Casuarina cunninghamiana (River Oak), and 

with Amyema cambagei (Needle-leaf Mistletoe), are also important for feeding and breeding. They may 

also use other woodland types and wet lowland coastal forest dominated by Eucalyptus robusta 

(Swamp Mahogany) or E. maculata (Spotted Gum). 

The Regent Honeyeater is a generalist forager, which mainly feeds on the nectar from a wide range of 

eucalypts and mistletoes. Key eucalypt species include E. sideroxylon (Mugga Ironbark), E. melliodora 

(Yellow Box), E. blakelyi (Blakely's Red Gum), E. albens (White Box) and E. robusta. Also utilises: E. 

microcarpa, E. punctata, E. polyanthemos, E. mollucana, Corymbia robusta, E. crebra, E. caleyi, 

Corymbia maculata, E.mckieana, E. macrorhyncha, E. laevopinea, and Angophora floribunda. Nectar 

and fruit from the mistletoes A. miquelii, A. pendula, A. cambagei are also eaten during the breeding 

season. When nectar is scarce lerp and honeydew comprise a large proportion of the diet (DECCW 

2010). 

The Regent Honeyeater has been recorded within the locality (five kilometres of the subject site). None 

of these records were within the subject site. This species was not recorded during the site investigation 

but suitable habitat was identified. 

Criteria a: lead to a long-term decrease in the size of a population  

The study site does not support key source populations for breeding or dispersal, populations necessary 

for maintaining genetic diversity, or populations near the limit of the species range. The subject site 

contains 3.31 hectares of native woodland that represents foraging habitat for this species and a small 

number of suitably sized hollows representing marginal roosting habitat for the Regent Honeyeater. As 

such, it is unlikely that the proposal would lead to a long-term decrease in the size of a population of this 

species. 

Criteria b: reduce the area of occupancy of the species  

The distribution of the Regent Honeyeater is between north-eastern Victoria and south-eastern 

Queensland. There are only three known key breeding regions remaining: north-east Victoria (Chiltern-

Albury), and in NSW at Capertee Valley and the Bundarra-Barraba region. The removal of potential 

foraging habitat and marginal roosting habitat from the subject site would not reduce the area of 

occupancy of the Regent Honeyeater.   

Criteria c: fragment an existing population into two or more populations  
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The proposed work would result in the removal of 3.31 hectares of woodland, which contains flowering 

eucalypts and represent potential foraging habitat, marginal roosting habitat is also proposed to be 

removed. The proposed work is unlikely to result in the fragmentation or isolation of areas of potential 

habitat as the proposed work is located on the edge of a larger existing vegetation patch and the 

Regent Honeyeater is a highly mobile species.   

Criteria d: adversely affect habitat critical to the survival of a species  

The proposed removal of 3.31 hectares of potential foraging habitat and a small number of suitable 

hollows representing marginal roosting habitat is minimal when compared to the large areas of potential 

habitat which are present within the study area and surrounding landscape, which would be accessible 

to this species.   

Given the small amount of habitat to be removed, that potential foraging and roosting habitat would be 

conserved within the study area and adjacent to the site and that this species is highly mobile, it is 

unlikely that the habitat to be removed would be considered important to the long-term survival of the 

species in the locality. 

Criteria e: disrupt the breeding cycle of a population  

The area of vegetation to be removed represent marginal habitat for this species, as this species is only 

known to breed in north-east Victoria (Chiltern-Albury), and in Capertee Valley and the Bundarra-

Barraba region in NSW. As such it is unlikely that the proposal would disrupt the breeding cycle of this 

species. 

Criteria f: modify, destroy, remove, isolate or decrease the availability or quality of habitat to the extent 

that the species is likely to decline  

The proposed work would result in the removal of 3.31 hectares of woodlands containing flowering 

eucalypts, which is considered minimal when compared to the large areas of potential foraging habitat 

which are present within the study area and surrounding landscape, which would be accessible to this 

highly mobile species. The proposal would also result in the removal of a small number of hollow-

bearing trees of a suitable size for this species, representing marginal roosting habitat. 

Given the small amount of foraging and marginal roosting habitat to be removed, that potential habitat 

would be conserved adjacent to the site, the large home range of the species, and that the species has 

a highly mobile nature, it is unlikely that the proposal would modify, destroy, remove, isolate or decrease 

the availability or quality of habitat to the extent that the species is likely to decline  

Criteria g: result in invasive species that are harmful to a critically endangered or endangered species 

becoming established in the endangered or critically endangered species’ habitat  

The proposal would not result in the establishment of an invasive species that is harmful to the Regent 

Honeyeater. 

Criteria h: introduce disease that may cause the species to decline, or  

The proposal would not result in the introduction of a disease that is harmful to the Regent Honeyeater. 

Criteria i: interfere with the recovery of the species.  

Considering the above factors, the proposal would not interfere substantially with the recovery of this 

species.  
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Conclusion  

Based on these criteria, it is unlikely that the proposed work would lead to a significant impact on the 

Regent Honeyeater.  A referral to the Commonwealth is not required for this species. 
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Chalinolobus dwyeri (Large-eared Pied bat) 

The Large-eared Pied-bat is listed as a vulnerable species under the EPBC Act. This species occurs in 

sandstone cliffs and fertile woodland valley habitat within close proximity of each other habitat of 

importance (NSW DECC 2007d). The species requires a combination of sandstone cliff/escarpment to 

provide roosting habitat that is adjacent to higher fertility sites, particularly box gum woodlands or 

river/rainforest corridors which are used for foraging (Pennay 2010 pers. comm. cited in TSSC 2012ad). 

Roosting has also been observed in disused mine shafts, caves, overhangs and disused Fairy Martin 

(Hirundo ariel) nests (Hoye & Dwyer 1995; Schulz 1998). It also possibly roosts in the hollows of trees 

(Duncan et al. 1999). 

The diet and foraging behaviour of the Large-eared Pied Bat has not been well studied. The relatively 

short broad wings of this bat suggest that it is maneuverable and forages below the canopy (Hoye 

2005).  

Large-eared Pied bat has been recorded within the locality (five kilometres of the subject site). None of 

these records were within the subject site although suitable habitat was identified. 

Criterion a: lead to a long-term decrease in the size of an important population of a species 

An important population is defined as a population that is necessary for a species’ long-term survival 

and recovery (DoE 2013). No important populations have been recorded within the study area. The 

study site does not support key source populations for breeding or dispersal, populations necessary for 

maintaining genetic diversity, or populations near the limit of the species range. As such, the proposal 

will not lead to a long-term decrease in the size of an important population. 

Criterion b: reduce the area of occupancy of an important population 

The distribution of the Large-eared Pied Bat extends from Rockhampton in Queensland south to 

Bungonia in the NSW Southern Highlands. The removal of potential foraging habitat from the subject 

site would not reduce the area of occupancy of an important population of Large-eared Pied Bat. Only 

marginal roosting habitat for the species was observed during the site inspection as the species 

requires a combination of sandstone cliff/escarpment adjacent to higher fertility sites to provide roosting 

habitat and is rarely found in tree hollows.    

Criterion c: fragment an existing important population into two or more populations 

This is not an important population. The proposed work would result in the removal of 3.31 hectares of 

woodland containing flowering eucalypts, which represents potential foraging and marginal roosting 

habitat for this species. Only marginal roosting habitat for the species was observed during the site 

inspection. The proposed work is unlikely to result in the fragmentation or isolation of areas of potential 

habitat as the proposed work is located on the edge of a larger existing vegetation patch and the Large-

eared Pied Bat is a highly mobile species.   

Criterion d: adversely affect habitat critical to the survival of a species 

The proposed removal 3.31 hectares of potential foraging habitat is minimal when compared to the 

large areas of potential habitat which are present within the study area and surrounding landscape, 

which would be accessible to this highly mobile species.   
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Given the small amount of habitat to be removed, that potential foraging and roosting habitat would be 

conserved within the locality and that this species is highly mobile, it is unlikely that the habitat to be 

removed would be considered important to the long-term survival of the species in the locality. 

Criterion e: disrupt the breeding cycle of an important population 

No important Large-eared Pied bat populations have been identified in the study area. The area of 

vegetation to be removed represents a small area of foraging habitat for this species. Only marginal 

roosting habitat for the species was observed during the site inspection as the species requires a 

combination of sandstone cliff/escarpment adjacent to higher fertility sites to provide roosting habitat 

and is rarely found in tree hollows. As such, the proposed work is unlikely to disrupt the breeding cycle 

of an important population. 

Criterion f: Adversely affect habitat critical to the survival of a species; modify, destroy, remove or isolate 

or decrease the availability or quality of habitat to the extent that the species is likely to decline; 

The proposed work would result in the removal of 3.31 hectares of foraging habitat and a small number 

of suitably sized tree hollows (marginal roosting habitat), which is considered minimal when compared 

to the large areas of potential habitat which are present within the study area and surrounding 

landscape, which would be accessible to this highly mobile species. Given the small amount of habitat 

to be removed, that potential habitat would be conserved within the locality, and that this species is 

highly mobile, it is unlikely that the habitat to be removed would be considered important to the long-

term survival of the species in the locality. 

Criterion g: Result in invasive species that are harmful to a vulnerable species becoming established in 

the vulnerable species’ habitat; 

The proposal would not result in the establishment of an invasive species that is harmful to the Large-

eared Pied bat. 

Criterion h: Introduce disease that may cause the species to decline; 

The proposal would not result in the introduction of a disease that is harmful to the Large-eared Pied 

bat. 

Criterion i: Interfere substantially with the recovery of the species; 

Considering the above factors, the proposal would not interfere substantially with the recovery of this 

species.  

Conclusion  

Based on these criteria, it is unlikely that the proposed work would lead to a significant impact on the 

Large-eared Pied bat.  A referral to the Commonwealth is not required for this species. 
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Petauroides volans (Greater Glider) 

The Greater Glider is a large gliding marsupial listed as a vulnerable species under the EPBC Act. This 

species is found on the east coast between Kosciuszko National Park and to the Gold Coast and as far 

west as Dubbo (Kavanagh and Wheeler 2004). This species is generally located in eucalypt forests and 

woodlands and feeds exclusively on eucalypt leaves and buds. The Greater Glider is nocturnal and 

shelters in tree hollows with a small home range of up to three hectares (Kavanagh and Wheeler 2004). 

Criterion a: lead to a long-term decrease in the size of an important population of a species 

An important population is defined as a population that is necessary for a species’ long-term survival 

and recovery (DoE 2013). No important populations have been recorded within the study area. The 

study site does not support key source populations for breeding or dispersal, populations necessary for 

maintaining genetic diversity, or populations near the limit of the species range.  

Criterion b: reduce the area of occupancy of an important population 

The distribution of the Greater Glider extends from Kosciuszko National Park in the south to the Gold 

Coast in the north and as far west as Dubbo. The removal of potential foraging and marginal roosting 

habitat from the subject site would not reduce the area of occupancy of an important population of this 

species. Only marginal roosting habitat for the species was observed during the site inspection and only 

one record of the Greater Glider exists within the study area (OEH 2018) 

Criterion c: fragment an existing important population into two or more populations 

This is not an important population. The proposed work would result in the removal of 3.31 hectares of 

woodland containing large mature eucalypts, which represents potential foraging and marginal roosting 

habitat for this species. The proposed work is unlikely to result in the fragmentation or isolation of areas 

of potential habitat as the proposed work is located on the edge of a larger existing vegetation patch of 

vegetation.   

Criterion d: adversely affect habitat critical to the survival of a species 

The proposed removal 3.31 hectares of potential foraging habitat is minimal when compared to the 

large areas of potential habitat which are present within the study area and surrounding landscape, 

which would be accessible to this species.   

Given the small amount of habitat to be removed and that potential foraging and roosting habitat would 

be conserved within the locality, it is unlikely that the habitat to be removed would be considered 

important to the long-term survival of this species in the locality. 

Criterion e: disrupt the breeding cycle of an important population 

No important Greater Glider populations have been identified in the study area. The area of vegetation 

to be removed represents a small area of foraging habitat for this species. Only marginal roosting 

habitat for the species was observed during the site inspection as the species requires a large 

abundance of tree hollows and has been observed to be absent from sites with less than six hollows per 

hectare (Smith et al., 1994). As such, the proposed work is unlikely to disrupt the breeding cycle of an 

important population. 

Criterion f: Adversely affect habitat critical to the survival of a species; modify, destroy, remove or isolate 

or decrease the availability or quality of habitat to the extent that the species is likely to decline; 



Appin Road Safety Improvements  
Ecological Impact Assessment 134

The proposed work would result in the removal of 3.31 hectares of foraging habitat and a small number 

of suitably sized tree hollows (marginal roosting habitat), which is considered minimal when compared 

to the large areas of potential habitat which are present within the study area and surrounding 

landscape, which would be accessible to this species. Given the small amount of habitat to be removed 

and that potential habitat would be conserved within the locality, it is unlikely that the habitat to be 

removed would be considered important to the long-term survival of the species in the locality. 

Criterion g: Result in invasive species that are harmful to a vulnerable species becoming established in 

the vulnerable species’ habitat; 

The proposal would not result in the establishment of an invasive species that is harmful to the Greater 

Glider. 

Criterion h: Introduce disease that may cause the species to decline; 

The proposal would not result in the introduction of a disease that is harmful to the Greater Glider. 

Criterion i: Interfere substantially with the recovery of the species; 

Considering the above factors, the proposal would not interfere substantially with the recovery of this 

species.  

Conclusion  

Based on these criteria, it is unlikely that the proposed work would lead to a significant impact on the 

Greater Glider.  A referral to the Commonwealth is not required for this species. 

  

  

 



Appin Road Safety Improvements  
Ecological Impact Assessment 135

Lathamus discolor (Swift Parrot) 

The Swift Parrot is listed as a critically endangered and marine species under the EPBC Act. The Swift 

Parrot is a widespread highly mobile species which is endemic to South-Eastern Australia. It is known to 

utilise habitat within the Central West CMA region (DECCW 2011). The species breeds in Tasmania 

between September and January then migrates to the mainland in autumn to feed on eucalypt species 

in flower.  

The Swift Parrot has been recorded within the locality (five kilometres of the subject site). None of these 

records were within the subject site. This species was not recorded during the site investigation but 

suitable habitat was identified. 

Criteria a: lead to a long-term decrease in the size of a population  

The proposed work would result in the removal of 3.31 hectares of woodland, which represents a 

relatively small area of potential foraging habitat for this species. This area is considered a small 

amount of potential foraging habitat for this highly mobile species as it would be able to easily access 

potential foraging habitat within the wider landscape. The subject site contained only a small number of 

hollows considered potential roosting habitat for this species (based on size) and the species does not 

breed on the mainland. Therefore, the proposed work is unlikely to lead to the long-term decrease in the 

size of the population. 

Criteria b: reduce the area of occupancy of the species  

The proposed work would result in the removal of 3.31 hectares of woodland, which represents potential 

foraging habitat for this species. This area is considered a small amount of potential foraging habitat for 

this highly mobile species as it would be able to easily access potential foraging habitat within the wider 

landscape. The subject site contained only a small number of hollows considered potential roosting 

habitat for this species (based on size) and the species does not breed on the mainland. Therefore, the 

proposed work is unlikely to reduce the occupancy of a population of this species. 

Criteria c: fragment an existing population into two or more populations  

The proposed work would result in the removal of 3.31 hectares of woodland, which represents potential 

foraging habitat for this species. This area is considered a small amount of potential foraging habitat for 

this highly mobile species as it would be able to easily access potential foraging habitat within the wider 

landscape. The subject site contained only a small number of hollows considered potential roosting 

habitat for this species (based on size) and the species does not breed on the mainland. Therefore, the 

removal of this habitat is unlikely to fragment an existing population into two or more populations for this 

highly mobile species 

Criteria d: adversely affect habitat critical to the survival of a species  

The subject site contained only a small number of hollows considered potential roosting habitat for this 

species (based on size) and the species does not breed on the mainland. Therefore, the habitat to be 

removed is not habitat critical to the survival of this species. 

Criteria e: disrupt the breeding cycle of a population  

The subject site contained only a small number of hollows considered potential roosting habitat for this 

species (based on size) and the species does not breed on the mainland. Therefore, the removal of this 

habitat is unlikely to disrupt the breeding cycle of this species. 
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Criteria f: modify, destroy, remove, isolate or decrease the availability or quality of habitat to the extent 

that the species is likely to decline  

The proposal would remove 3.31 hectares of woodland representing potential foraging habitat within a 

larger stand of potential habitat for this species. This species does not breed on the mainland, is highly 

mobile and extensive areas of potential foraging habitat would remain within the locality. Therefore the 

proposal is unlikely to modify, destroy, remove, isolate or decrease the availability or quality of habitat to 

the extent that the species is likely to decline. 

Criteria g: result in invasive species that are harmful to a critically endangered or endangered species 

becoming established in the endangered or critically endangered species’ habitat  

The proposed work is unlikely to result in the establishment of an invasive species that is harmful to the 

Swift Parrot. 

Criteria h: introduce disease that may cause the species to decline, or  

The proposed work is unlikely to result in the introduction of diseases causing the Swift Parrot to 

decline. 

Criteria i: interfere with the recovery of the species.  

Given that the Swift Parrot does not breed on the mainland, forages widely and that extensive potential 

habitat for Swift Parrot would remain within the study area and surrounding landscape, the proposed 

work would not interfere with the recovery of this species.   

Conclusion  

Based on these criteria, it is unlikely that the proposed work would lead to a significant impact on the 

Regent Honeyeater. A referral to the Commonwealth is not required for this species. 
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Phascolarctos cinereus (Koala) 

The Koala is listed as vulnerable under the EPBC Act. Nationally, Koalas have been observed feeding 

or resting in approximately 120 eucalypt species (66 in NSW) and 30 non-eucalypt (seven in NSW) 

species. Usage may also be determined by site-dependent edaphic factors e.g. soil type, which affects 

the nutrient quality of forage (Sharp and Phillips 1997). Forest consisting of primary browse species 

associations located on deep, fertile soils on floodplains, in gullies and along watercourses are generally 

considered preferred koala habitat. This may be a reflection of the nutritional value of the foliage. 

An established Koala home range is usually occupied for several years or throughout its life (Sharp and 

Phillip 1997). Size of a Koala home range may vary from a hectare to hundreds of hectares; varying 

with habitat quality (e.g. if primary browse species dominate the tree component, home range size is 

expected to be small and carrying capacity high), sex (males have larger territories and may make 

forays into other areas), age of the animals (e.g. sub-adults versus adults), and location (Jurskis and 

Potter 1997, Sharp and Phillip 1997). 

The Koala has been recorded within the locality (five kilometres of the subject site). Thirty of these 

records were within or directly adjacent to the subject site. This species was recorded during the site 

investigation and suitable habitat was identified. 

Criterion a: lead to a long-term decrease in the size of an important population of a species 

The proposed action would result in the removal of approximately 3.31 hectares of native woodland, 

which contains two known preferred feed tree species (Eucalyptus tereticornis and Eucalyptus 

punctata). These feed tree species are relatively common in the study area and locality, and represent a 

relatively small amount of potential foraging and movement habitat within the wider landscape for the 

Koala. However, severing the habitat connectivity via the installation of a fauna fence without the 

implementation of fauna crossings, while decreasing vehicle-strike incidents, would likely lead to a long-

term decrease in gene flow, potentially decreasing the size of the local population. 

Criterion b: reduce the area of occupancy of an important population; 

The proposed work would result in the removal of approximately 3.31 hectares of native woodland. The 

subject site contains two known preferred feed tree species (Eucalyptus tereticornis and Eucalyptus 

punctata). These feed tree species are relatively common in the study area and locality and represent a 

small amount of potential foraging and movement habitat within the wider landscape for the Koala.  

Criterion c: fragment an existing important population into two or more populations; 

The proposed action would sever habitat on the eastern side of Appin Road from that which occurs on 

the western side. This would occur due to the fauna fence installation. While the fauna fence will reduce 

vehicle-strike incidents to the species (an important beneficial effect of the proposal), the addition of this 

fence without the implementation of Koala accessible fauna crossings would prevent the movement of 

the species between the eastern and western habitats. Therefore, the proposal is likely to fragment the 

existing population into two populations due to these barriers to dispersal of genetic material. 

Criterion d: adversely affect habitat critical to the survival of a species; 

Application of the critical habitat assessment tool in the referral guidelines suggests that the habitat to 

be affected is critical to the survival of this species. This is because Koalas have been recorded in the 

area, the site contains two or more feeding tree species and the area is connected to much larger 
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habitats suitable for this species. The proposed work would result in the removal of approximately 3.31 

hectares of native woodland. This would adversely affect habitat critical to the survival of this species. 

Criterion e: disrupt the breeding cycle of an important population; 

The proposal would cause barriers to the movements of the Koalas, including the clearing of small 

areas (up to five metres) of vegetation from the edges of Appin Road and installation of fauna fences. 

While preventing movement would limit genetic material being shared, the breeding cycle of the 

population would remain at least in the short to medium term. The effects longer term segregation of 

two previously intermixing populations would have on the overall breeding success of the important 

population in this area are difficult to predict. 

Criterion f: modify, destroy, remove or isolate or decrease the availability or quality of habitat to the 

extent that the species is likely to decline; 

The available habitat to be removed is about 3.31 hectares. This is relatively small for the overall 

population, however the proposed action would result in isolation of patches of known breeding and 

dispersal habitat. 

Criterion g: result in invasive species that are harmful to a vulnerable species becoming established in 

the vulnerable species’ habitat; 

The proposal is unlikely to result in invasive species that would be harmful to the Koala.   

Criterion h: introduce disease that may cause the species to decline; or 

The proposed work would be unlikely to introduce a disease that may cause this species to decline. 

Criterion i: interfere substantially with the recovery of the species 

The Approved Recovery plan for the Koala (DECC 2008) provides a framework for localised recovery 

efforts throughout NSW through a number of recovery actions. The actions include:  

 Conserving Koalas in their existing habitat, rehabilitate and restore Koala habitat and populations 

 Develop a better understanding of the conservation biology of Koalas 

 Ensure that the community has access to factual information about the distribution, conservation 

and management of koalas at a national, state and local level 

 Manage captive, sick or injured Koalas and orphaned wild Koalas to ensure consistent and high 

standards of care 

 Manage overbrowsing to prevent both koala starvation and ecosystem damage in discrete 

patches of habitat 

 Coordinate, promote the implementation, and monitor the effectiveness of the NSW Koala 

Recovery Plan across New South Wales 

The proposed work would be inconsistent with the first objective, as it would reduce potential Koala 

habitat, although the area to be cleared is minor compared to the available habitat in the locality. 

Conclusion 

Based on the information provided above, the proposed work could result in a significant impact to the 

local Koala population. Therefore, consultation with the Commonwealth is recommended to determine if 

a referral is needed. 
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Pteropus poliocephalus (Grey-headed Flying-fox) 

Pteropus poliocephalus (Grey-headed Flying-fox) is listed as a vulnerable species under the EPBC Act. 

This species inhabits a wide range of habitats including rainforest, mangroves, paperbark forests, wet 

and dry sclerophyll forests and cultivated areas (Churchill 1998, Eby 1998). Camps are often located in 

gullies, typically close to water, in vegetation with a dense canopy (Churchill 1998).  

This species was not recorded within the subject site during field survey, but has been recorded within 

five kilometres of the study area. It is unlikely that this species would use this site for roosting, but it 

does represent potential foraging habitat. The closest flying-fox camp is Campbelltown, approximately 

10 kilometres north of the study area. The latest count for this camp in November 2017 estimated a 

maximum population of up to 2499 individuals. 

Criterion a: lead to a long-term decrease in the size of an important population of a species 

An important population is defined as a population that is necessary for a species’ long-term survival 

and recovery (DoE 2013). The GHFF is one population that intermixes up and down the east coast, 

therefore any bat population is a meta-population of this one “important population”.   

Under the proposed action 3.31 hectares of woodland containing flowering eucalypts would be 

removed, this area representing foraging habitat for the GHFF. The amount of habitat to be affected is 

relatively small given the large amount of foraging habitat available in the broader region and the large 

home range of the species. The removal of this potential foraging habitat would not lead to the long-

term decrease in size of an important population of GHFF.  

Criterion b: reduce the area of occupancy of an important population 

The distribution of the GHFF extends from Bundaberg in Queensland to Melbourne, Victoria and from 

the coast inland to the western slopes of New South Wales. The removal of potential foraging habitat 

from the study area would not reduce the area of occupancy of an important population of GHFF. The 

GHFF is not known to occupy the study area. 

Criterion c: fragment an existing important population into two or more populations 

The GHFF is a highly mobile species and forms one large intermixing population along the east 

Australian coast. No roosting habitat would be impacted and large areas of foraging habitat are present 

in the region. The proposed action would not fragment an existing important population into two or more 

populations. 

Criterion d: adversely affect habitat critical to the survival of a species 

There are a small number GHFF camps within 50 kilometres of study area (DoE 2017). While 

populations fluctuate between the camps, the Macquarie Fields bat camp has been known to have a 

population greater than 30,000 individuals and is situated approximately 25 kilometres north of the study 

area. The minor decrease in size of foraging habitat of this species will not adversely affect habitat 

critical to the survival of this species. 

Criterion e: disrupt the breeding cycle of an important population 

The proposed action would not disrupt the breeding cycle of the GHFF. The closest camp is located 10 

kilometres north of the study area at Campbelltown. The proposed action would not disrupt this camp 

and associated breeding activities during the construction or operation of the road.  
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Criterion f: Adversely affect habitat critical to the survival of a species; modify, destroy, remove or isolate 

or decrease the availability or quality of habitat to the extent that the species is likely to decline; 

No GHFF camps would be removed or disturbed, and extensive foraging habitat exists in the region 

within large conservation areas and in urban areas. The proposed work would be unlikely to modify, 

destroy, remove, or isolate or decrease the availability or quality of habitat to the extent that the species 

is likely to decline. 

Criterion g: Result in invasive species that are harmful to a vulnerable species becoming established in 

the vulnerable species’ habitat; 

The subject site is already disturbed and modified and the proposed work would not result in the 

establishment of an invasive species that is harmful to the GHFF.   

Criterion h: Introduce disease that may cause the species to decline; 

The proposed work is unlikely to present a significant ecological stress on known individuals or camps 

utilizing the subject site and therefore unlikely to affect this species. The proposed work would be 

unlikely to introduce a disease that may cause this species to decline. 

Criterion i: Interfere substantially with the recovery of the species; 

A Draft National Recovery Plan for the Grey-headed Flying-fox was developed in 2017. As no maternity 

camps would be removed or disturbed, proposed work would only result in the removal of a small 

amount of potential foraging habitat, and that foraging habitat exists in the surrounding landscape. It is 

therefore unlikely the proposed work would interfere with the recovery of this species. 

Conclusion 

The proposal would result in impacts to 3.31 hectares of native woodland representing potential 

foraging habitat for this species. The proposed action is unlikely to impact the lifecycle of the GHFF or 

lead to a decline in the population of this species. 

Based on the information provided above, the proposed work is unlikely to result in a significant impact 

for the Grey-headed Flying-fox. A referral to the Commonwealth is not required for this species.  
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Migratory birds 

The following migratory bird species are regarded as having potential to occur within the study area 

and, consequently, have been grouped together for this assessment. This is because they have certain 

similarities in their foraging and/or roosting behaviours, habitat requirements and consequently 

predicted impacts are considered to be the same or similar. Where obvious differences are apparent 

between each species, they are discussed separately. 

These species are listed as migratory marine species under the EPBC Act. The Fork-tailed Swift and 

the Cattle Egret are included in the Japan-Australia Migratory Bird Agreement (JAMBA), the Fork-tailed 

Swift, Cattle Egret and White-throated Needletail are included under the China-Australia Migratory Bird 

Agreement (CAMBA), and the Fork-tailed Swift and White-throated Needletail are under the Republic of 

Korea-Australia Migratory Bird Agreement (ROKAMBA) (DotE, 2014). 

All of the species with the exception of the Black-faced Monarch have been recorded in the locality. 

None of these species were not observed during field survey however the study area represents 

potential foraging habitat for all of these species. 

Hirundapus caudacutus (White-throated Needletail) 

In Australia, the White-throated Needletail is almost exclusively aerial, from heights of less than one 

metre up to more than 1000 metres above the ground (Coventry 1989; Tarburton 1993; Watson 1955). 

They occur over most types of habitat, but are probably recorded most often above wooded areas, 

including open forest and rainforest, and may also fly between trees or in clearings, below the canopy. 

In Australia, White-throated Needletails almost always forage aerially, at heights up to 'cloud level'. The 

species has been recorded roosting in trees in forests and woodlands, both among dense foliage in the 

canopy or in hollows (Corben et al. 1982; Day 1993; Quested 1982; Tarburton 1993).  

Monarcha melanopsis (Black-faced Monarch) 

Monarcha melanopsis (Black-faced Monarch) is listed as a migratory species under the EPBC Act.  

The Black-faced Monarch is distributed along the east coast of mainland Australia, not extending west 

of the Great Dividing Range. These birds forage for insects in wetter forest habitat types, and are found 

in rainforests, wet forests, swamp woodlands and mangrove communities. The Black-faced Monarch is 

generally a resident of Northern Australia and a summer migrant in the south and can occupy more 

open habitats during migration (Day & Simpson 2004).  

Apus pacificus (Fork-tailed Swift) 

The Fork-tailed Swift is listed as a migratory marine species under the EPBC Act, and is included in the 

Japan-Australia Migratory Bird Agreement (JAMBA), the China-Australia Migratory Bird Agreement 

(CAMBA), and the Republic of Korea-Australia Migratory Bird Agreement (ROKAMBA) (DotE, 2014). 

In Australia, they mostly occur over inland plains but sometimes above foothills or in coastal areas. 

They often occur over cliffs and beaches and also over islands and sometimes well out to sea. They 

also occur over settled areas, including towns, urban areas and cities.  They mostly occur over dry or 

open habitats, including riparian woodland and tea-tree swamps, low scrub, heathland or saltmarsh. 

They are also found at treeless grassland and sandplains covered with spinifex, open farmland and 

inland and coastal sand-dunes. The sometimes occur above rainforests, wet sclerophyll forest or open 
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forest or plantations of pines (Higgins, 1999). They forage aerially, up to hundreds of metres above 

ground, but also less than one metre above open areas or over water.   

Merops ornatus (Rainbow Bee-eater) 

The Rainbow Bee-eater is listed as a migratory species under the EPBC Act. The Rainbow Bee-eater is 

distributed across the majority of mainland Australia, with the exception of the most arid zones of the 

central and western deserts. It can be found on several near-shore islands, but is not found in 

Tasmania. Southern populations of Rainbow Bee-eater are known to migrate following breeding to 

spend winter in northern Australia. It is found mainly in open forests, woodlands and shrublands, and 

can tolerate some level of human disturbance or habitation, but has been found in a wide range of 

habitat types from vine thickets to sedgelands to dune systems. The Rainbow Bee-eater generally 

forages from open perches, from which is may scan for prey. Prey usually consists of flying insects, 

however they have been known to occasionally eat earthworms, spiders and tadpoles (DEWHA, online). 

This species has not been recorded within five kilometres of the study area, however the study area 

represents potential foraging habitat for this species. 

An action is likely to have a significant impact on a migratory species if there is a real chance or 

possibility that it will meet any of the following criteria: 

a) substantially modify (including by fragmenting, altering fire regimes, altering nutrient cycles or 

altering hydrological cycles), destroy or isolate an area of important habitat for a migratory species; 

Note: An “area of important habitat for a migratory species” is defined as: 

o Habitat utilised by a migratory species occasionally or periodically within a region that supports 

an ecologically significant proportion of the population of the species; and/or 

o Habitat that is of critical importance to the species at particular life-cycle stages; and/or 

o Habitat utilised by a migratory species which is at the limit of the species’ range; and/or 

o Habitat within an area where the species is declining. 

The study area does not represent important habitat for any of the species listed above as it does not 

occur on the limit of the species’ range, and does not support an ecologically significant proportion of 

the population of the species, is not of critical importance to these species at particular life cycle stages 

and is not within an area where any of these species are declining. 

The proposal would result in the removal of potential foraging habitat for these species. However, 

removal of vegetation would not represent a substantial loss of foraging habitat for these species, as 

they are unlikely to be reliant on the resources present in the study area and able to use other areas 

due to their highly mobile nature. Therefore, the proposed loss of 3.69 hectares of potential foraging 

habitat, which includes SSTF and CPW in varying conditions, is not likely to substantially modify, 

destroy, or isolate an area of important habitat for the species. 

b) result in an invasive species that is harmful to the migratory species becoming established in an 

area of important habitat for the migratory species; 

The proposal would not result in the establishment of an invasive species that are harmful to any of the 

species listed above. 
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c) seriously disrupt the lifecycle (breeding, feeding, migration or resting behaviour) of an 

ecologically significant proportion of the population of a migratory species. 

Note: An “ecological significant proportion” of the population varies with the species and each 

circumstance will need to be evaluated.  Some factors include the species’ population status, genetic 

distinctiveness and species specific behavioural patterns. Eg. site fidelity.  

A “population of a migratory species” is the entire population or any geographically separate part of the 

population, a significant proportion of whose members cyclically and predictably cross one or more 

nationally jurisdictional boundaries including Australia. 

The proposal is unlikely to seriously disrupt the lifecycle of an ecologically significant proportion of the 

population of these species. The subject site does not represent the preferred breeding habitat for any 

of the species listed above. The removal of vegetation within the study site represents a relatively small 

amount of potential foraging habitat, compared with potential habitat remaining within the study area 

and wider landscape, and as such would be unlikely to affect these species. 

Conclusion 

Based on the information provided above, the proposed work is unlikely to result in a significant impact 

for any of the species listed above. A referral to the Commonwealth is not required for these species.  
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Executive summary 

Roads and Maritime Services (Roads and Maritime) are proposing upgrades to Appin Road, between 

Brian Road and the start of the proposed Lendlease Mr Gilead upgrade work to the north (the study 

area).  

Eco Logical Australia (ELA) has been engaged by Advisian on behalf of Roads and Maritime to conduct 

an Aboriginal archaeological survey and assessment of the study area in accordance with Stage 2 of 

the Roads and Maritime Procedure for Aboriginal Cultural Heritage Consultation and Investigation 2011 

(PACHCI). The archaeological survey report will be used to guide the future planning of the proposed 

route. 

The objectives of the survey were to re-locate previously registered sites located adjacent to the study 

area and to identify any new sites and areas of archaeological potential, and to assess their 

archaeological significance. There are two previously registered sites #52-2-2266, and #52-2-3768 

located within vicinity to the study area. No areas of potential archaeological deposit were identified 

over the course of the survey.  

Previously registered site Georges River 2 (AHIMS #52-2-2266) was not re-located as it was located on 

private land to the east of the study area. The site consisted of a single artefact located in a large 

exposure caused by recent land clearance and grading. The site was assessed as having low 

archaeological significance and it was determined that no further heritage investigation was warranted.  

The second previously recorded site Mount Gilead Property PAD (AHIMS #52-2-3768) consisted of a 

Potential Archaeological Deposit (PAD). The site was assessed as having low to moderate 

archaeological significance. The site was located to the north of the end of the study area, but the 

landscape feature which triggered the archaeological potential does not continue into the study area 

and thus the archaeological sensitivity is unlikely to continue within the study area.  

This archaeological survey report is in accordance with the requirements of Stage 2 of the Roads and 

Maritime PACHCI. Roads and Maritime undertook the consultation with the Tharawal Local Aboriginal 

Land Council (LALC), and representatives from the Tharawal LALC participated in the field survey. If 

the Aboriginal sites identified within the study area were to be impacted by the proposed route, Stage 3 

of the PACHCI process would be initiated by Roads and Maritime. Stage 3 requires comprehensive 

stakeholder consultation to be undertaken in accordance with the Aboriginal Cultural Heritage 

Consultation Requirements for Proponents 2010 (DECCW 2010). 

Overall, the study area exhibited moderate to high levels of ground disturbance. These disturbances are 

related to the wide scale clearance of old growth trees in the past, current pastoral/grazing land use 

practices, below ground utilities, and construction of the current Appin Road. The road has been 

constructed by cutting and filling sections of the road to minimise rises and falls in the road topography. 

This has resulted in largescale movement of soil in the study area as drains and other associated 

infrastructure are also located within the road reserve.  
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1 Introduction 

1.1 Proposal  Background 

The Australian Government announced that it would provide $50 million to the improvement of safety 

and traffic efficiency along Appin Road between Rosemeadow and Appin and accelerate housing 

development in the area. It is proposed to utilise this funding to develop and implement upgrades on 

Appin Road at the site of the largest cluster of road crashes. The section of road has experienced 23 

crashes in the five years to March 2016, one of them fatal. 

The Appin Road safety improvements would include the following work to create a safer road corridor 

and provide enhanced performance in terms of traffic flow and efficiency: 

 Separating opposing traffic at selected locations 
 Widen roadway to provide two lanes in each direction (class M) 
 Providing wider lanes, sealed shoulders, signposting, and delineation 
 Realigning the road carriageway to improve curves leading to traffic flow and efficiency benefits 
 Clearing to achieve improved clear zones with installation of barriers where necessary 
 Provision of a property access strategy and separation between carriageways in some sections of 

Appin Road through consideration of the use of a median, safety barriers, protected right turn bays 
and U-turn facilities for residents 

 Minimise the impact on environmentally sensitive areas along the corridor. 
 
The Appin Road subject area would be over a 5.2 km section of road between Brian Road, Appin (25.3 

km north of the Princes Highway, Bulli Heights) and the start of the proposed Lendlease Mt Gilead 

upgrade work to the north (Figure 1).  

1.2 Study Area 

The town of Appin is located approximately 50 kilometres south west of Sydney. The Appin Road study 

area would be over a 5.2 km section of road between Brian Road to the intersection of the Mt Gilead 

upgrade work to the north (hereafter referred to as ‘the study area’) (Figure 1). The study area is 

located predominately within the existing road corridor, which would be widened in the future into 

portions of the adjoining private land.  It is located in both the Campbelltown Local Government Area 

and the Wollondilly Shire Local Government Area.  

1.3 Objectives of  the archaeological  assessment  

The objectives of the archaeological assessment are in accordance with Stage 2 of the Roads and 

Maritime PACHCI. The main objectives of the archaeological assessment include providing: 

 A discussion of the proposal background and a description of the study area 

 A description of Aboriginal community involvement 

 A discussion of the landscape context of the study area 

 A summary of the archaeological context of the study area and the details of previous 

archaeological work undertaken in the wider area 

 A discussion of the regional character of the study area and the development of an 

archaeological predictive model 

 A discussion of the survey results including the description of previously registered and if 

necessary newly identified Aboriginal sites 

 A significance assessment of the sites incorporating cultural and scientific values 
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 Impact assessment and recommendations for management and mitigation measures for 

the Aboriginal sites identified within the study area. 

1.4 Statutory control  and development  context  

1.4.1 Environment Protection and Biodiversity Conservation Act 1999 (Cth) 

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

establishes a process for assessing the environmental impact of activities and developments where 

‘matters of national environmental significance’ (MNES) may be affected. The EPBC Act defines 

‘environment’ as both natural and cultural environments and therefore includes Aboriginal cultural 

heritage.  

Under Part 9 of the EPBC Act, any action that is likely to have a significant impact on a matter of 

National Environmental Significance (known as a controlled action under the Act), may only progress 

with approval of the Commonwealth Minister for the Department of Environment (DoE). An action is 

defined as a project, development, undertaking, activity (or series of activities), or alteration. An action 

will also require approval if it is undertaken on Commonwealth land and will have or is likely to have a 

significant impact on the environment on Commonwealth land, or if it is undertaken by the 

Commonwealth and will have or is likely to have a significant impact. 

Under the Act protected heritage places are listed on the National Heritage List (items of significance to 

the nation) or the Commonwealth Heritage List (items belonging to the Commonwealth or its agencies). 

These two lists replaced the Register of the National Estate (RNE). The RNE has been suspended and 

is no longer a statutory list however, it remains as an archive. 

There are no Aboriginal heritage sites or places within the study area included on the National Heritage 

List or Commonwealth Heritage List. 

1.4.2 Native Title Act 1993 (Cth) 

The Native Title Act 1993 supports a framework for the determination of native title within Australia. 

Native title recognises the rights that Aboriginal people have under Australian law with respect to their 

lands and traditional customs and laws. Native title for Aboriginal people includes rights to lands to live 

on, access for traditional purposes, hunt, fish, and teach customary law. Exclusive rights to land are 

only available on certain unallocated or vacant crown lands. 

Native title is administered by three approaches to negotiation and decision making: 

 Native title determinations by a decision of the Federal Court or High Court of Australia, or 

another recognised body that native title does or does not exist 

 Future acts and arbitration where an Aboriginal party that has satisfied the registration test 

and therefore has rights to negotiate with respect to a future project 

 Indigenous Land Use Agreements (ILUAs) involving an agreement with a recognised 

native title group and others with regard to the use and management of land and waters. 

 

A search of the National Native Title Tribunal (NNTT) database of native title claims found one native 

registered title claim or determination exists for lands less than 400 m from the study area. 

The ‘South Coast People’ filed a claim with the National Native Title Tribunal (file no. NC2017/003) on 3 

August 2017, that claim was registered on 31 January 2018 (Federal court file no. NSD1331/2017). The 

lands claimed stretch from the southern bank of the Georges River from Holsworthy to Bundeena in the 
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north to the Towamba River south of Boydtown in the south, the Tasman Sea to the east and the 

Georges River to the east of the current study area. 

1.4.3 National parks and Wildlife Act 1974 (NSW) 

Aboriginal cultural heritage is afforded protection under the provisions of the National Parks and Wildlife 

Act 1974 (NPW Act).  The Act is administered by the Office of Environment and Heritage (OEH) which 

has responsibilities under the legislation for the proper care, preservation and protection of ‘Aboriginal 

objects’ and ‘Aboriginal places’.  

Under the provisions of the NPW Act, all Aboriginal objects are protected irrespective of their level of 

significance or issues of land tenure.  Aboriginal objects are defined by the Act as any deposit, object or 

material evidence (that is not a handicraft made for sale) relating to Aboriginal habitation of NSW, 

before or during the occupation of that area by persons of non-Aboriginal extraction (and includes 

Aboriginal remains).  Aboriginal objects are limited to physical evidence and may be referred to as 

‘Aboriginal sites’, ‘relics’ or ‘cultural material’.  Aboriginal objects can include scarred trees, artefact 

scatters, middens, rock art and engravings, as well as post-contact sites and activities such as fringe 

camps and stockyards.   

Part 6 of the NPW Act provides specific protection for Aboriginal objects and places by making it an 

offence to destroy, deface, damage, move them from the land.  The Due Diligence Code of Practice for 

the Protection of Aboriginal Objects in New South Wales (DECCW 2010b) as adopted by the National 

Parks and Wildlife Regulation 2009 (NPW Regulation) made under the NPW Act, provides guidance to 

individuals and organisations to exercise due diligence when carrying out activities that may harm 

Aboriginal objects and to determine whether they should apply for consent in the form of an Aboriginal 

Heritage Impact Permit (AHIP).  This code of practice can be used for all activities across all 

environments. The NPW Act provides that a person who exercises due diligence in determining that 

their actions will not harm Aboriginal objects has a defence against prosecution for the strict liability 

offence if they later unknowingly harm an object without an AHIP.  However, if an Aboriginal object is 

encountered in the course of an activity work must cease and an application should be made for an 

AHIP. 

The Code of Practice for Archaeological Investigation of Aboriginal Objects in NSW (DECCW 2010c) 

assists in establishing the requirements for undertaking test excavation as a part of archaeological 

investigation without an AHIP, or establishing the requirements that must be followed when carrying out 

archaeological investigation in NSW where an application for an AHIP is likely to be made. OEH 

recommends that the requirements of this Code also be followed where a proponent may be uncertain 

about whether or not their proposed activity may have the potential to harm Aboriginal objects or 

declared Aboriginal places. 

 A search of the State heritage inventory was undertaken by ELA on 14 August 2017. The 

search identified no Aboriginal Place listed under the National Parks and Wildlife act in the 

vicinity of the study area. 

 

1.4.4 Heritage Act 1977 (NSW) 

The NSW Heritage Act 1977 is a statutory tool designed to conserve the environmental heritage of 

NSW and is used to regulate development impact on the state’s heritage places, buildings, works, 

relics, moveable objects or precincts that are important to the people of NSW.  These include items of 

Aboriginal and non-Aboriginal heritage significance.  Where these items have particular importance to 

the state of NSW, they are listed on the State Heritage Register (SHR). 
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Identified heritage items may be protected by means of either Interim Heritage Orders (IHO) or by listing 

on the State Heritage Register (SHR).  Proposals to alter, damage, move or destroy items or places 

protected by an IHO or listed on the SHR require approval from the Heritage council under section 60 of 

the Heritage Act.  

Archaeological features and deposits are afforded statutory protection by the relics provision section 

139[1] of the Act. Under this section it is illegal to disturb or excavate any land knowing or suspecting 

that the disturbance or excavation will or is likely to result in a relic being discovered, exposed, moved, 

damaged or destroyed. In such cases, an excavation permit under section 140 is required. Note that no 

formal listing is required for archaeological relics; they are automatically protected if they are of local or 

State significance. 

Heritage Act Registers 

The Heritage Division of OEH maintains registers of heritage sites that are of State or local significance 

to NSW.  The NSW State Heritage Register (SHR) is the statutory register under Part 3A of the NSW 

Heritage Act.  The State Heritage Inventory (SHI) is an amalgamated register of items listed on LEPs 

and/or on a State Government Agency’s Section 170 register and may include items that have been 

identified as having state or local level significance, but which are statutorily protected at a local level. If 

a particular site does not appear on either the SHR or SHI this does not mean that the site does not 

have heritage significance as many sites within NSW have not been assessed to determine their 

heritage significance.  Key Aboriginal sites, including post contact sites, can be protected by inclusion in 

the SHR.  The Heritage Council nominates sites for consideration by the Minister for Environment and 

Heritage. 

 A search of the State Heritage Inventory was undertaken by ELA on 5 October 2018. The 

search identified one state significant items within close proximity to the study area, the site 

is located approximately 830 metres to the west of the study area. The ‘Beulah’ estate is 

listed as item 00368 on the State Heritage Register.  

1.4.5 Environmental Planning and Assessment Act 1979 (NSW) 

The Environmental Planning and Assessment Act 1979 (EP&A Act) requires that consideration is given 

to environmental impacts as part of the land use planning process.  In NSW, environmental impacts are 

interpreted as including cultural heritage impact.  Proposed activities and development are considered 

under different parts of the EP&A Act, including:  

 Major projects (State Significant Development under Part 4.1 and State Significant 

Infrastructure under Divsion 5.2), requiring the approval of the Minister for Planning. 

 Minor or routine developments, requiring local council consent, are usually undertaken 

under Part 4.  In limited circumstances, projects may require the Minister’s consent.  

 Division 5.2 activities which do not require development consent.  These are often 

infrastructure projects approved by local councils or the State agency undertaking the 

project.  

The EP&A Act also controls the making of environmental planning instruments (EPIs) such as Local 

Environmental Plans (LEPs) and State Environmental Planning Policies (SEPPs)., LEPs commonly 

identify, and have provisions for the protection of, local heritage items and heritage conservation areas.  

Local Environmental Plans (LEPs) are prepared by local councils to guide planning and management 

decisions in the Local Government Areas (LGAs) and establish the requirements for the use and 

development of land.  The study area falls over both Campbelltown City Council and Wollondilly Shire 
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Council and both of the Local Environmental Plans (Campbelltown LEP 2015 and Wollondilly LEP 

2011) contains provisions to conserve and protect Aboriginal cultural heritage. 

 A search of the Schedule 5 ‘Environmental Heritage’ of the Wollondilly LEP lists no 

heritage item within the locality of Appin and in the vicinity of the study area. 

 A search of the Schedule 5 ‘Environmental Heritage’ of the Campbelltown LEP lists three 

heritage items within the vicinity of the study area: 

o ‘Hume Monument’ (Item 56) 

o ‘Humewood Forest’ (Item 53) 

o ‘Brookdale site’ (Item 54) 

1.5 Investigators and contributors 

An archaeological survey was conducted by ELA Archaeology Consultant Caitlin Marsh on 6 August 

2018. Caitlin Marsh also prepared the archaeological survey report with review by Tyler Beebe, ELA 

Senior Archaeologist. 

Caitlin Marsh has a Bachelor of Arts (Honours) in Archaeology from the University of Sydney. Tyler 

Beebe has a Bachelor of Arts (cum laude, Anthropology) from Hamline University in the USA and a MA 

(Cultural and Environmental Heritage) from the Australian National University. 

1.6 Aboriginal  community in volvement 

Aboriginal consultation has been conducted by Roads and Maritime in accordance with Stage 2 of the 

Roads and Maritime PACHCI. The study area is within the boundary of the Tharawal Local Aboriginal 

Land Council (LALC). Jason Mitchell represented the Tharawal LALC during the archaeological survey. 
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Figure 1: The study area located to the north of the town of Appin
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2 Existing environment 

2.1 Landforms and topography 

The study area is located within the Sydney Basin in a transition zone between the Cumberland 

Lowlands to the west and the dissected sandstone Woronora Plateau to the east.  The area includes 

low lying, gently undulating plains and low hills on Wianamatta Group shales to rolling to very steep hills 

of the Hawkesbury Sandstones.  

2.2 Geology and So ils  

The study area is located solely within the Blacktown soil landscape. The Blacktown soil landscape is a 

residual landscape. Its topography is described as gently undulating rises on Wianamatta Group shale. 

Crests and ridges tend to be broad (200-600 metres) with broad drainage depressions and valley flats. 

Local relief is 10-30 metres with slopes typically less than 5% occasionally up to 10%. Outcropping rock 

is absent (Hazelton and Tille 1990: 27). Topsoils are usually a friable greyish brown loam to sandy loam 

of up to 30 cm overlying a clay loam or light clay. The topsoil ranges from neutral to slightly acidic and 

occasionally contains ironstone gravels and charcoal (Hazelton and Tille 1990:28). 

2.3 Hydrology 

The Georges River is a permanent watercourse and a major landscape feature of the area. It is located 

between 400m and 600m to the east of the study area, Appin Road runs north south on the western 

side of the river, the river also meanders generally from north to south for the length of the study area.  

Hydrology within the study area is limited to ephemeral 1st order creeks / drainage lines. These 

landform features would only have streamflow after periods of extended rain. There are artificial dams 

that are located to the west of the study area, which dam the drainage lines from crossing the study 

area. Predominately the first order creeks and drainage channels run towards the Georges River to the 

east, or Mallaty Creek or Lilly Ponds Gully which drain ultimately into the Nepean River which is located 

approximately 4 kilometres to the west of the study area.  

2.4 Areas of  prior earth disturbance and land use 

The majority of the study area is constrained to the road reserve, which has been wholly disturbed 

through the construction of the road. Areas have been cut to allow for construction of the road, and 

swale drains are present along large portions of the road to allow for drainage.   
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3 Archaeological Background 

3.1 AHIMS search resu lts 

A search of the Aboriginal Heritage Information Management System (AHIMS) register was undertaken 

by ELA on 24 July 2018. The search covered the following area, GDA Zone 56, Eastings 295345 - 

297037, Northings 6215254 - 6221855 with a buffer of 1000 meters (Appendix A). The search resulted 

in the identification of 97 AHIMS sites (Table 1). 

Table 1: AHIMS sites 

Site ID Site Name Percentage 

Art 2 2.083% 

Art; Artefact 3 3.125% 

Artefact 31 32.292% 

Artefact; Stone Arrangement; Art 4 4.167% 

Axe Grinding Groove 3 3.125% 

Axe Grinding Groove, Shelter with Art 3 3.125% 

Axe Grinding Groove, Shelter with Art, Shelter with Deposit 2 2.083% 

Modified tree 2 2.083% 

Open Camp Site 2 2.083% 

PAD 29 30.208% 

Shelter with Art 6 6.25% 

Shelter with Art, Shelter with Deposit 1 1.042% 

Shelter with Art, Shelter with PAD 2 2.083% 

Shelter with Art; Shelter with Deposit 1 1.042% 

Shelter with PAD 2 2.083% 

Stone Arrangement 1 1.042% 

Restricted site  1 1.042% 

Grand Total 97 100% 

The majority of sites associated with this AHIMS search are associated with sandstone ridges. There 

are 17 sites identified with the attribute “shelter” these are sites usually located on sandstone ridge 

lines. Axe grinding groove sites are also associated with sandstone outcroppings, usually located near 

sources of water.  
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3.2 Previous Aboriginal archaeological  assessments 

There have been a number of previous archaeological investigations conducted within the region. A 

summary of the pertinent studies is presented in this section. 

The proposed development of the Mount Gilead property resulted in a number of Aboriginal cultural 

heritage assessments to be undertaken prior to work commencing at the site. Navin Officer Heritage 

Consultants completed a Cultural Heritage Assessment for the proposed subdivision of the Mount 

Gilead Estate, which is located to the west of Appin road at the northern end of the current study area.  

One site is located to the east of the study area as part of Westcliff Colliery PED Antenna Route. The 

site is an isolated artefact  located 350 m west of the Georges River, which is approximately 200 m to 

the east of the study area. The site was located in recently graded soil, in an open exposure that 

extended in excess of 100 m2. No other artefacts were identified in the area.  

Austral undertook an assessment of a 13 km corridor of Appin Road for a sewerage scheme. The 

corridor was between 200 and 800 m wide following the Appin Road alignment, (the entire study area 

for this assessment if contained within this survey program). The study identified one area of low 

archaeological potential (‘Mt Gilead PAD’) adjacent to Appin Road. This is within a larger PAD mapped 

adjacent to the Hillsborough homestead. 

An assessment was undertaken by NOHC in 2013. For this assessment 210 hectares to the west of 

Appin Road located between the road and the Nepean River. Following the 2013 survey the ‘Mt Gilead 

Property Pad’ site extent was extended from the Appin Road corridor 750 m to the west and contains 

within it a separate recorded artefact scatter identified during the 2013 survey: MGA27. MGA27 (AHIMS 

ID #52-2-4012) consisted of three artefacts located in the eroding edges of a dam located at the end of 

a dammed drainage line which runs into Woodhouse Creek. 

The NOCH assessment was a response to the proposed re-zoning of lands and therefore did not 

assess the specific impact to the sites. The recommendations of the report were that consideration 

should be given to preservation of the scarred tree (MGT1; AHIMS ID #52-2-4014) and that further work 

including sub-surface testing of the areas of PAD would be required if they were to be subject to impact 

(Navin Officer 2013). 
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4 Regional history and predictive model 

4.1 Regional Aboriginal archaeological  character 

Archaeological evidence suggests that Aboriginal people have lived in the Sydney region for at least 

30,000 years.  Late Pleistocene occupation sites have been identified around the fringes of the Sydney 

Basin at Parramatta at 30,735 years Before Present (BP) (McDonald 2005:107-125), at Pitt Town on 

the Hawkesbury River at 15,000 BP (Williams et al, 2012:95) and Shaws Creek in the Blue Mountain 

foothills at 14,700 BP (Nanson et al., 1987:76).   

The study area has been ethnographically recorded as being in the area of the Dharawal (Tharawal) 

language group. The territory of the Dharawal is defined as extending from the southern shore of 

Botany Bay to Nowra and Jervis Bay (Capell, 1970:21, Tindale 1974). The population of Aboriginal 

people around Sydney was depleted by disease soon after the arrival of European settlers and within a 

few decades traditional Aboriginal lifestyle patterns in the Sydney area were virtually destroyed (NO 

2013). 

4.2 Predictive model  

An important part of management of Aboriginal archaeological sites is predictive modelling. This is 

where archaeologists use information about the landscape, known archaeology in the region and 

understood behaviour patterns (largely based on ethnographic or historical accounts of past behaviour) 

to form predictions about where evidence of past occupation might be likely to still exist. Due to the 

preliminary nature of this report no conclusive predictions can be provided, however using the sites 

already recorded and some well-documented regional archaeology it is possible to make general 

statements about the likely presence of further sites. This in turn informs the nature of future work likely 

to be required. 

Occupation modelling for the north western Cumberland Plain is well-documented. White and McDonald 

(2010) analysed artefact distribution on the north of the Cumberland Plain by examining the results from 

a number of archaeological investigations in the Rouse Hill area. This research found that artefact 

distribution varies significantly with stream order, with higher densities of artefacts located next to larger 

streams. First order streams had a mean density of 0.7 artefacts/m2, while for 2nd order streams this 

was 6.5 artefacts/m2 and 4th order streams this increased in 13.9 artefacts/m2. There was not enough 

data on 3rd order streams to make a comparison (White & McDonald, 2010:32). 

Distance from water was also tested, as this was believed to be a primary determinant of where people 

camped and hence where artefact density would be represented in the archaeological record. For 1st 

order steams, distance from water was not a statistically important, with this just being a background 

scatter. For 2nd order streams, artefact density is highest within 50m of water and declines with 

increasing distance from water. For 4th order streams, artefact density was found to be highest 51-100m 

from the stream and lower closer to the stream (<50m) and declining densities greater than 100m from 

the stream. The paper argues that lower densities within 50m of larger streams may be reflective of a 

range of factors including erosion and sheet wash adjacent to major streams. Behaviour may also be a 

factor such as people conducting knapping, artefact discard and hunting activities slightly further away 

(White & McDonald 2010:33). 

In terms of landforms, terraces yielded the highest densities. Terraces had a mean density of 20.8 

artefacts/m2. Mean densities for other landforms are as follows: creek flat 3.8 artefacts/m2, lower slope 
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8.4 artefacts/m2, mid slope 3.8 artefacts/m2 and upper slope and ridge top 0.4 artefacts/m2 (White & 

McDonald 2010:33). 

While the modelling for the north western plain is relatively well established, there is some doubt about 

how well this can be applied to the southern Cumberland Plain and particularly areas of transition to 

sandstone dominated landscapes, such as the study area. 

As part of an Aboriginal Heritage study of the Campbelltown Local Government Area Navin Officer 

produced a predictive model for archaeological sensitivity within the LGA. They identified the transitional 

zone between the Cumberland Plain and Woronora Ramp landscapes. This is an area which Navin 

Officer has identified as requiring more thorough archaeological investigation. 

In their report on a portion of the study area Navin Officer (2013) summarise work they undertook at 

‘Wilton Park’, nine kilometres southwest of Mount Gilead. They suggest that the Wilton Park site 

displays typical characteristics of transitional zones landforms and confirmed previously suggested site 

distribution models. 

They note that the “sensitivity of high gradient sandstone slopes and associated riparian corridors was 

confirmed with the recording of rock shelter sites including art and archaeological deposits. On the 

elevated and shale-based terrain, it was found that higher artefact densities were associated with 

drainage lines, either in their upper reaches where they have less developed channels, or up-slope of 

the break-of slope marking the edge of tributary gullies and gorges.” (NOCH 2013:13).  

Excavations undertaken by AHMS in ‘Reserve 4’ part of Noorumba Reserve directly to the north of the 

study area, further test a different model for the south western Cumberland Plain. A large artefact 

scatter was located on an elevated terrace/gentle slope over 100 m from an unnamed tributary in 

Noorumba Reserve. This type of landform would be unlikely to contain such a large site if it were 

located on the north western Cumberland Plain. Their investigations built on earlier work at Cowpasture 

Road and Hoxton Park suggesting that elevated areas within 250 m of creek lines are of higher 

significance in the south western Cumberland Plain. One suggested reason for the difference is the 

different hydrology in the south west makes areas closer to the creek lines more susceptible to flooding 

(AHMS 2010:44-45)  
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4.3 Regional Historic Character  

In January of 1805, George Caley made an expedition to the Georges River area and commented on 

the extensive occupation of the area by Aboriginal people due to the marks or notches on the trees. 

When the first Europeans investigated the Campbelltown area it was described as being open grassed 

woodland and movement through the landscape was not hindered by a native shrub layer. This was a 

result of repeated burning of the undergrowth by Aboriginal communities over millennia.  

The first land grants in the district were made from 1804-1809. John Macarthur took ownership of a vast 

land grant on the western side of the Nepean River in 1806 and named it Camden. These were followed 

by many large grants by Governor Macquarie after 1812. One thousand acres were given to Acting 

Commissary William Broughton and 200 acres to Broughton's brother-in-law John Kennedy in May 

1811. Four further grants were made in August 1812 including 1250 acres to Alexander Riley; 400 

acres to Reuben Uther who named his grant Gilead Farm; 100 acres to Andrew Hamilton Hume, and 60 

acres to George Best. Several small grants to former convicts were issued in the next few years and 

large landholders received additional grants in 1816-1817 ( McGill, Fowler & Richardson 1995).  

These grants resulted in cleared and fenced land that irrecoverably changing the patterns of hunting 

and gathering that had been followed by the Dharawal people for tens of thousands of 

years. Considerable conflict between Aborigines and Europeans in the region caused Macquarie to 

issue an order in the Sydney Gazette in 1814 stating that any person who treated Aborigines with 

inhumanity or cruelty would be punished (NO 2013).  

Aboriginal people lived and sought refuge on some properties in the Campbelltown area including those 

of Charles Throsby and John Macarthur.  A corroboree involving over 400 individuals took place at 

Denbigh near Camden in the mid-1820s (Hassell 1902) and another ceremony at the same place in the 

1830s (Kohen 1985). Many Aborigines were employed on farms and explorers such as Hamilton Hume 

and surveyor Thomas Mitchell were assisted by young Aboriginal men (NO 2013).  

From the early 1800s onward, the Cumberland Plains woodland was cleared on the large estates that 

flanked Cowpasture Road (later Camden Valley Way) and the Northern Road which were run largely as 

sheep and cattle farms. Wheat, corn and other grain crops were being grown until the wheat industry 

collapsed in the 1860s (Benson and Howell 1990:75). Dairying became the major agricultural industry in 

the region after that time.  The estate houses were often built on surrounding ridges or hills, providing 

sweeping views of the countryside and views between properties. This land use pattern of large farm 

estates and small towns, established in the nineteenth century, remained largely the pattern of 

development of the area up until the late 1990s (McGill, Fowler & Richardson 1995). 
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5 Methodology 

5.1 Survey Methodology 

The survey was conducted over a one day period (6 August 2018). The survey was undertaken by ELA 

Archaeologist Caitlin Marsh, and a representative of the Tharawal LALC.  

The study area is approximately 5.2 km in length. The study area was surveyed in its entirety using 

pedestrian survey.  The study area was divided into three survey units (SU) which covered the entire 

road corridor (Figure 2). 

The archaeological survey was undertaken in accordance with the OEH Due Diligence Code of Practice 

for the Protection of Aboriginal Objects in New South Wales  2010, and Roads and Maritime’ Stage 2 

PACHCI guidelines. 
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Figure 2: Archaeological Survey Unit 1 highlighted in purple Study Area highlighted in red. (Source Roads 
and Maritime and ELA) 
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Figure 3: Survey Unit 2 highlighted in green. Study Area impact footprint outlined in red (Source Roads and 
Maritime and ELA) 
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 Figure 4: Survey Unit 3 outlined in blue with the Study Area outlined in red (Source: Roads and Maritime and
ELA) 
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6 Results 

6.1 Survey uni ts  and landforms 

In accordance with the OEH the study area was surveyed according to survey units, landforms, and 

landscapes. All survey units are described in Table 2. 

Table 2: Survey coverage 

Survey 

Unit 

(SU) 

Landform Survey 

Unit Area 

(SUA) (m2) 

Visibility 

(V) % 

Exposure 

(E) % 

Effective 

coverage 

area (ECA) 

Effective 

coverage 

% 

1 Rolling hills 60,000 m2 5% 10% 300 0.5% 

2 Rolling hills  47,000 m2 5% 5% 117.5 0.25% 

3 Rolling hills 48,000 m2 5% 10% 240 0.5% 

 

6.2 Archaeological  survey results 

6.2.1 Survey Unit 1 

Survey Unit 1 (SU1) consists of the east and west sides of the road reserve for Appin Road which 

extends from the Brian Road intersection to the driveway of 515 Appin Road, opposite “Belltrees 

Kennels” (See Figure 2). The southern portion of SU1 contains some of the last moderate size rural 

allotments on the outskirts of the Appin township which is further to the south. Multiple driveways – 

especially on the eastern side of the road are present to allow access to the rural allotments.  

Ground disturbance was extensive within the road corridor resulting from the construction and 

maintenance of the road. Cuttings to allow for the road are present on both the east and west sides of 

the road, as well as swale drains to divert rain runoff from the road. Portions of the road have also been 

built up, so that the gradient of the road remains consistent. The natural terrain, which would have been 

gently undulating has been modified extensively within the entire Survey Unit. No drainage lines 

currently bisect the Survey Unit, there are some dammed ephemeral drainage channels which 

terminate in artificial dams to the west of the Survey Unit. 

Ground visibility was very poor, due to vegetation and grass coverage. Areas of exposure existed on 

the sides of the road cuttings, where the soil profile is visible eroding out of the cut. Very little topsoil 

was noted, clays with ironstone and introduced modern fill were noted on the surface. The ground 

surface was visible in some areas adjacent to the road surface, but was often covered in road base 

gravels and other introduced soils.  

Immediately to the west of the Survey Unit, outside of the road corridor is the Inghams “Appin Broiler 

Complex”. This is a large chicken farm, with the chicken sheds located set back from the road. The farm 

is located on higher ground than the road and contains a re-vegetated verge which has been cut to 

create the road. 
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Figure 5 Example of ground exposure within a cut 
adjacent to the road 

 

 Figure 6 Example of built the built-up road surface 
above the natural gradient 

 

6.2.2 Survey Unit 2  

Survey Unit 2 (SU2) extends north from Belltrees Kennels and covers both the east and west sides of 

the road to the driveway for the Beulah property (SHR listed #00368), which is at the northern extent of 

the property. The Survey Unit extends approximately 2.5 kilometres, and both sides of the road were 

surveyed (See Figure 3). The width of the road corridor outside of the sealed road surface varied 

between approximately two metres to 10 metres. The road corridor was generally wider on the eastern 

side of the road, changing in width between two metres and eight metres between the road surface and 

the boundary fence.  

Vegetation changed from cleared paddocks adjacent to the road corridor, which contained sparse trees, 

at the southern and northern end of the Survey Unit to open eucalypt forest – especially within the 

‘Beulah’ property at the far north western extent of the Survey Unit. On the opposite side of the road, 

open forest extends between the road reserve and Georges River to the east of the study area. In the 

centre of the study area are clear paddocks, which contain some re-growth eucalypts within, and 

adjacent to the road corridor. During the proposed work this area would be widened and the curve 

slightly straightened to improve road user safety. 

Ground visibility varied significantly between the road sections which were located within the open 

forest where visibility and exposure was low due to the leaf litter covering the ground surface. Areas 

which were located adjacent to open paddocks contained more areas of ground exposure adjacent to 

the road. These areas were covered in introduced road gravel. 

This Survey Unit contained the Hume and Hovell monument commemorating the starting point for their 

expedition to Port Phillip Bay. The monument is located on the eastern side of Appin Road, within the 

grounds of ‘Brookdale Farm’ which belonged to Hamilton Hume.  
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Figure 7 grassed over cut, adjacent to a cement 
swale drain to the east of Appin Road. Northern 
aspect 

 

 Figure 8 Section of built up road, with visible road 
base and zero ground visibility. North Aspect 

 

Figure 9 General view of the road reserve within the 
central open paddock. South aspect. 

 Figure 10 Area of visibility within the open forested 
area to the north of the Survey Unit.  

 

6.2.3 Survey Unit 3  

Survey Unit 3 (SU 3) consisted of cleared paddocks with re-growth eucalypts within and adjacent to the 

road corridor. The Survey Unit extends out of the study area, past the Mount Gilead lead in area in 

order to survey the Mount Gilead Property PAD (AHIMS ID #52-2-3768) which is located to the north of 

the study area (see Figure 4).  

The western side of the Survey Unit is cleared paddocks, with some regrowth eucalypt growth at the 

boundary of the Survey Unit, including within the road reserve. The eastern side of the Survey Unit is 

predominately uncleared open eucalypt forest. Eucalypt trees of various ages are present within the 

road reserve. The nearest watercourse is the Georges River, which is over 500 m away.  

Ground visibility varied – on the eastern side of the Survey Unit, where the open forest was still present 

ground visibility was poor. There were exposures directly adjacent to the road surface in sections, but 

they were frequently covered in introduced gravel or concrete paving adjacent to concrete or excavated 

earth swale drains.  
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Disturbance was high within the road corridor – there was evidence of soil movement to either flatten 

the road pavement area, so excess soil was piled beside the road pavement and drains were 

constructed to divert the flow of water from the road.  

 

Figure 11 Example of ground exposure and 
disturbance 

 

 Figure 12 Approximate location of Mount Gilead 
Property PAD AHIMS ID #52-2-3768. Viewed from the 
road reserve looking west.  

 

6.3 Summary of  issues 

No previously registered sites were recorded within the study area. Two previously registered Aboriginal 

sites were located within proximity to the study area (AHIMS # 52-2-2266 and 52-2-3768). The survey 

was constrained to the road corridor as acquisitions area were located in private land. The sites were 

relocated using the site card description and last recorded location. No areas of Potential 

Archaeological Deposit (PAD) were identified during the survey.  

Table 3: AHIMS sites within the study area 

AHIMS number Site name Feature(s) Landform 

52-2-2266 Georges River 2 Isolated artefact River terrace  

52-2-3768 
Mount Gilead Property 

PAD 

Potential 

Archaeological Deposit 
Rolling hills 

  

6.3.1 Previously recorded Aboriginal sites 

According to the site card provided by AHIMS (Appendix B), AHIMS Site 52-2-2266 site consisted of 

one yellow silcrete flake recorded as being in a disturbed area. The site was initially recorded in 2002 by 

Navin Officer Heritage Consultants. The site was recorded approximately 200m to the east of the study 

area within SU1. There is residential development between the recorded site and the road corridor and 

development area. Due to the noted large exposure at the time of recording the site, recent mechanical 

shrub clearance and shallow grading, it is unlikely that further Aboriginal objects exist within the wider 

area.  
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The Mount Gilead Property PAD (AHIMS site ID 52-2-3768) is located to the north of the current study 

area. The site was originally recorded by Austral Archaeology in 2009 as part of a proposed sewer 

scheme. The PAD was originally recorded on a rise adjacent to the western side of the road corridor.  

The PAD area was extended when the Mound Gilead property was re-surveyed in 2013 by Navin 

Officer Heritage Consultants. The site was extended from the road corridor to the crest of the hill and on 

the western slopes of the hill bounded by Woodhouse Creek to the west. This extended PAD boundary 

still does not extend into the current study area. The PAD was identified on the basis of landform, the 

Lendlease lead-in is located on the lower slopes and flat, to the south of the recorded PAD.  
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Figure 13: Sites within the vicinity of the study area
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7 Analysis and discussion 

7.1 Disturbance levels  

In general, the study area has high levels of disturbance. These disturbances are related to the 

construction of the road, which involved levelling the ground surface through cuts and fill in different 

sections. Clearance of native vegetation and the construction of other road related infrastructure and 

other services (telecommunication underground services run parallel to the road along portions of the 

study area) have also contributed to disturbance with the entire study area.  

Areas of ground exposure exhibited high degrees of disturbance related to natural (weathering) and 

unnatural (vehicle movement) erosional processes. The majority of ground exposure within the study 

area was located in the weathering of the sides of artificial cuts in low undulations in order to facilitate 

the construction of the road.  

Disturbance, to some degree has impacted the ground surface along the entire study area. Areas of 

less disturbance existed in the forested areas within SU2 and SU3 where the ground has not been cut 

or filled to level the ground surface prior to road construction.  

7.2 Aboriginal  Archaeological Potent ial  

No areas of PAD were identified as a result of the survey. No Aboriginal objects were identified within 

areas of ground surface exposure, and the study area contained no landforms that would be considered 

archaeologically sensitive. Overall the study area, which would have been located within low rolling hills 

has been modified to flatten the landscape in order to construct the road. There were numerous first 

order drainage lines which have been modified following European settlement of the area. Prior to this 

the area would have only contained water after long periods of sustained rain and/or catastrophic flood 

events, and therefore would have a low archaeological potential. 

No shell middens, hearths, or potential burial areas were observed during the field survey. 

8 Significance assessment 

8.1 Signif icance assessment  criter ia 

The Australia ICOMOS Burra Charter 1999 provides guidance for the assessment, conservation and 

management of places of cultural significance. Cultural significance is defined in the Burra Charter as ‘a 

concept which helps in estimating the value of places’. The places that are likely to be of significance 

are those which help an understanding of the past or enrich the present, and which would be of value to 

future generations” (ICOMOS Burra Charter 1988:12). The Burra Charter provides a definition of 

cultural significance as “aesthetic, historic, scientific, social or spiritual value for past, present or future 

generations”.  Archaeological sites can be assessed through the application of these principle values.   

 Social or cultural value - relates to the qualities for which a place, object, site or item has 

become a focus of spiritual, political, national or other cultural sentiment to a group of 

people. In accordance with the OEH Guide to investigating, assessing and reporting on 

Aboriginal cultural heritage in NSW, the social or cultural value of a place (object, site or 

item) may be related to spiritual, traditional, historical or contemporary associations. “Social 
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or cultural value can only be identified though consultation with Aboriginal people” (OEH 

2011:8) 

 Historical value - relates to the association of a place, object, site or item with historical 

events, people, activates or periods; 

 Scientific/archaeological value - scientific (or research) value relates to the importance 

of the data available for a place, object, site or item, based on its rarity, quality or 

representativeness, as well as on the degree to which the place (object, site or item) may 

contribute further substantial information; and; 

 Aesthetic value - relates to the sense of the beauty of a place, object, site or item.   

 

8.2 Archaeological  s ignif icance assessment  

Georges River 2 (AHIMS # 52-2-2266) consisted of an isolated yellow silcrete artefact. The flake is 

located on an unsealed vehicle track in a slightly disturbed context. The site was assessed as having 

low archaeological and research potential, therefore the site was assessed as having low 

archaeological significance. 

Mount Gilead Property PAD (AHIMS # 52-2-3) consists of a knoll which overlooks the Georges River to 

the east and Woodhouse Creek to the west. The updated site card produced by Navin Officer Heritage 

Consultants (NOHC) in 2013 says that the site had been previously disturbed by vegetation clearance 

and ploughing. According to NOHC, the site contains moderate potential for subsurface archaeological 

deposits with a low to moderate potential for the deposits to be in situ.  

8.3 Impact assessment  

The finalised route option details that the entire road reserve would be impacted by the proposed 

activities. The road corridor would be widened, and land adjoining the road corridor would be resumed 

as part of the construction process.  
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9 Management and mitigation measures 

Aboriginal cultural heritage 

There are no identified Aboriginal heritage concerns within the study area.  

At the time that this report is being undertaken (August 2018) Virtus Heritage in conjunction with 

Cultural Heritage Connections on behalf of Lendlease are undertaking archaeological test excavations 

at the northern end of the study area under AHIP (Aboriginal Heritage Impact Permit) C0003570. The 

AHIP was granted on 24 April 2018. The AHIP area covers all recorded Aboriginal sites within the 

Lendlease Gilead development (besides a scarred tree #52-2-4014 which is excluded from harm under 

the AHIP). This development covers the north western end of the study area for this assessment. As 

part of this process the Mount Gilead Property PAD (AHIMS ID 52-2-3768) would be tested to confirm 

the presence or absence of Aboriginal Archaeological materials. Following this process, if Aboriginal 

deposit is present, a second AHIP would be applied for the salvage of the Aboriginal objects which may 

be identified. Of note, the area adjacent to Appin Road within the study area for this assessment has 

been mapped as having moderate archaeological sensitivity (Figure 6). This area is covered by the 

existing AHIP for testing.  

  

Figure 14: the AHIP area where subsurface excavations are proposed to take 
place. Green indicated areas of high archaeological sensitivity, blue indicates the 
area of moderate archaeological sensitivity, yellow indicates areas of low 
archaeological sensitivity and red indicates the area of ‘little-nil’ archaeological 
sensitivity. (Source: Virtus Heritage and Cultural Heritage Connections 2018, from 
OEH 2018) 
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10 Recommendations 

The following recommendations were prepared in consideration of the results of the site survey and 

assessment, and the likely impact of the proposed upgrade activities. This report has been guided by 

the heritage requirements of the National Parks and Wildlife Act 1974, the Heritage Act 1977 and the 

Campbelltown LEP 2015 and Wollondilly LEP 2011. 

Two Aboriginal sites were identified within vicinity of the study area. AHIMS site 52-2-2266 was a 

previously identified isolated artefact and was assessed as having low archaeological potential and low 

archaeological significance, it was located approximately 200 m to the west of the study area. AHIMS 

site 52-2-3768 was a registered Potential Archaeological Deposit (PAD) and located to the north of the 

termination of the study area. Landscape features that were identified within the PAD area (for example 

being located on a hill crest within 200 m of a water source) do not continue within the study area it is 

therefore unlikely that the archaeological potential continues within the study area.  

As a result of this study it has been concluded that no further heritage assessment is warranted prior to 

the commencement of work.  

It is therefore recommended that: 

 Aboriginal objects are protected under the NPW Act regardless if they are registered on 

AHIMS or not.  If suspected Aboriginal objects, such as stone artefacts are located during 

future work, work must cease and the Roads and Maritime Unexpected Finds Procedure will 

be implemented. The Roads and Maritime Unexpected Finds Procedure manages 

unexpected heritage items, both Aboriginal and non-Aboriginal and human skeletal remains 

(Roads and Maritime 2015).   
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Appendix A AHIMS Results 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

Appendix B AHIMS site cards 
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