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Executive Summary
Travers bushfire & ecology has been engaged by Rapedo Pty LId to assess the ecological 

impacts of a proposed rural-residential subdivision within Lot 1672 DP 855001 Capitol Hill. 
Mount Vernon. NSW. Lot 1672 will hereafter be referred to as the ’subject site’.

Record threatened flora, fauna & EEC’s

Ecological survey and assessment has been undertaken in accordance with relevant 

legislation including the Environmental Planning and Assessment Act 1979. the Threatened 

Species Conservation Act 1995. the Environment Protection and Biodiversity Conservation 

Act 1999 and the Fisheries Management Act 1994.

In respect of matters required to be considered under the Environmental Planning and 

Assessment Act 1979 and relating to the species / provisions of the Threatened Species 
Conservation Act 1995. two (2) threatened fauna species including Large-footed Myotis 

(Myotis macropus) and East-coast Freetail Bat (Micronomus norfolkensis). no threatened 
fiora species. and one (I) EEC. River-fiat Eucalypt Forest on Coastal Floodplains were 
recorded within the subject site.

In respect of matters required to be considered under the Environment Protection and 

Biodiversity Conservation Act 1999. no threatened fauna species. no protected migratory 
bird species. no threatened fiora species. and no EEC’s were recorded within the subject 
site. Two protected migratory bird species Great Egret (Ardea alba) and Cattle Egret (Ardea 
ibis) were recorded nearby to the south of the subject site and are expected to occur within 

the site on occasion.

In respect of matters relative to the Fisheries Management Act 1994. no suitable habitat for 

threatened marine or aquatic species was observed within the subject site and there are no 
matters req ui rin g furth er consid erati on un der th is Act

Potential Ecological impacts

The potential ecological impacts include:

. Removal or isolation of hollow-bearing trees utilised by microbats. particularly 
recorded hollow dependent - threatened species 
. Removal of dams utilised by microbats for foraging. particularly recorded threatened 

species. as well as water birds 

. Removal of foraging habitat for birds and mega chiropteran bats from the removal of 
dead trees and mature fiowering tree resources 

. Indirect impacts on the drainage line EEC vegetation through changes to hydrological 
regimes or improved access



Mitigation measures

The proposed subdivision does not currently propose any works that will directly impact on 
the EEC - River-fiat Eucalypt Forest on Coastal Floodplains.

Riparian setbacks have been provided for in the proposed subdivision in accordance with 
NSW Office of Water Controlled Activity Guidelines 2012. As there are no works being 

proposed within the riparian corridor. the corridor will not be directly impacted and is 

expected to be allowed to naturally regenerate. A high voltage electrical easement is present 
which places a significant limitation on the restoration of the riparian corridor which must be 

maintained on a regular basis as an infrastructure corridor. Any services. stormwater works 

or creek crossings required for the subdivision (if any) would be expected to comply with 

NSW Office of Water Controlled Activity Guidelines 2012 in accordance with General Terms 
of Approval and any site specific requirements stipulated by the NSW Office of Water.

The EEC vegetation occurs within fiood prone areas which is not suitable for development 
As such the proposed subdivision does not intend to cause any direct impacts. There is 

limited to no potential threatened fiora habitat within the proposed subdivision area given the 

existing level of management clearing and lack of native vegetation.

The large constructed dam within the subject site provides secondary habitat for such 

species with high foraging use by Large-footed Myotis observed during survey. This large 
dam will be removed as part of the proposal.

Trees are only sparsely located through the subdivision landscape and many of these may 
be retained within lots subject to their condition. Where any trees are likely to be removed. 
these trees may contain hollows or other habitat feature utili sed by threatened species. 
Although the subdivision does not propose the direct removal of any trees. it is expected that 

some trees will be removed. Given their size. they may contain hollows suitable for hollow 

dependent threatened fauna.

A tree that is destroyed containing a microbat colony will either kill the colony or fiush them 
out during the daylight period. Microbats flying during the day are at high risk of stress and 

predation. Furthermore. destroying a threatened microbat breeding colony is considered a 

significant impact on the local population of that species.

The following mitigation measures are recommended to avoid. mini mise and mitigate 

potential impacts on the sites EEC - River-fiat Eucalypt Forest on Coastal Floodplains and 

any hollow dependent threatened fauna habitat:

. The riparian corridor is to be protected and allowed to regenerate with exception to 
those areas impacted by the existing high voltage electrical easement: 
. Prior to the removal of any trees. an inspection for hollows and hollow dependent 

threatened fauna is to be undertaken under the supervision of a fauna ecologist and 

allow for the relocation of the impacted fauna. Should juveniles be contained within 

the affected tree then clearing is to be delayed until juveniles have vacated: 
. Artificial nest boxes are to be installed within the riparian corridor of appropriate 

locations to replace all affected hollows with every second nest box designed as a 
microbat box. The hollow inspection. removal and placement of hollows/boxes is to 

be under the direction of a fauna ecologist: and 

. Proposed road works and future DA’s should avoid the removal of existing trees.
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Conclusion

It is concluded that the proposed subdivision and development of the subject site (Lot 1672 

DP 855001) Capitol Hill, Mount Vernon, is unlikely to result in a significant impact on any 
thre aten ed sp eci es, pop ulati on s or EE Cs or the ir h ab itats

Implementing the recommended mitigation measures are an integral component of this 

assessment conclusion that will protect existing EEC vegetation remnants, protect the local 

water catchment and avoid or mitigate impacts on hollow dependent threatened fauna 

species. Existing infrastructure onsite limits the restoration of habitat within the riparian 
corridor which has a significant impact on future restoration within the locality

As such no further assessments are considered to be required under the Environrr;enfal 

Planning and Assessrr;enf Acf 1979, the Environrr;enf Profecfion and Biodiversify 
Conservafion Acf 1999 or the Fisheries Managerr;enf Acf 1994
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Travers bushtire & eoology has been engaged by Rapeda Ply Ltd to assess the ecological 

impacts 01 a proposed rural residential subdivision development within lot 1672 DP 855001 

Capitol Hill, Mount Vernon, NSW. lot 1672 will hereafter be relerred to as the ’SlJbject site..

1.1 Aims of the assessment

The aims 01 the flora and launa assessment are to:

. Carry out a botanical survey to describe the vegetation communities and their 

conditions; 

. Carry out a launa survey lor the detection and assessment 01 launa and their 

habrtats; 

. Complete target surveys lor threatened species, populations and ecological 
communi~es; and 

. Prepare a lIora and launa impact assessment in accordance wrth the requirements 01 

the Environment Prolection and Biodiversity Conservation Act 1999 (EPBC Act), the 
Thraatened Species Conservation Act 1995 (TSC Act), the Fisheries Management 
Act 1994 (FM Act) and Threatened species assessment guidelines, the assessment 
of significar.ce (DECC 2007).

1.2 Statutory requirements

1.2.1 Threatened Species Conservation Act 1995

The specific requirements of the TSC Acl must be addressed in the assessment 01 impacts 
on threatened !lora and fauna, populations and ecological communities. The factors to be 
taken into account in deciding whether there is a significant effect are set out in Section SA 

of the Environmental Planning and Assessment Act 1979 (EPA Act) and are based on a 7 

part test of significance. Where a proposed activity is located in an area identified as critical 

habitat, or such that it is likely to significantly affect threatened species, populations, 

ecological communities, or their habitats, a Species Impact Statement (SIS) is required to be 

prepared.

1.2.2 Fisheries Management Act 1994

The FM Act provides a list of threatened aquatic species that require consideration when 

addressing the potential impacts of a proposed development. Where a proposed activity is 
located in an area identified as crrtical habrtat, or such that it is lik~y to significantly affect 

threatened species, populations, ecoiogical communities, or their habitats, an SIS is required 
10 be prepared.

Flora & Fauna Constraints Assessment (All099F2) ,



1.2.3 Environment Protection and Biodiversity Conservation Act 1999

The EPBC AcI requires that Corrmonwealth approval be obtained for certain actions It 

provides an assessment and approvals system for actions that have a significant ill1lact on 
matte rs of nalional env ironrr.enlal significance (N ES) Th ese may i nclu de

V\Iorld Heritage Properties and National Heritage Places 

\/\Ietlands of International Importance protected by international treaty 
Nationalty listed threatened species and ecological corrmunities 

Nationalty listed migratory species 
Corrmonwealth marine environment

Actions are projects. developments. undertakings. actrvities. and series of activities or 
alteration of any of these An action that needs Commonwealth approval is knol’\oTl as a 
controlled action A controlled action needs approvall’llhere the Comrmnwealth decides the 
action would have a significant effect on an NES matter

Where a proposed actrvity is located in an area identified to be of NES. or such that it is 

likely to significantty affect threatened species. ecological comrrunities. rrigratory species or 
their habitats. then the matter needs to be referred to the Department of Sustainability. 
Environment. Water. Population and Communities (SEWPAC) for assessment In the case 

where no listed federal species are located on site then no referral is required The onus is 

on the proponent to make the application and not the Council to make any referral

A significant impact is regarded as being

irr;porlanl. nolable. or of consequence. having regard 10 ~s conlexl or inlens~y 
and depends upon lhe sensiliv~y. value. and qua lily of Ihe environrr;enl which is 

irr;pacled and upon Ihe dural ion. rr;agn~ude. and geographical extent of Ihe 

irr;pacls. A significanl irr;pacl is likely when ~ is a real or nol a rerr;oIe chance or 

possibil~y
Sarc.. EFEC Fc!l<Cy Siiil,rr",,1

Guidelines on the correct interpretation of the actions and assessr nt of significance are 
located on the department’s web site http/Movvw.environmentgov.au/epbc/publications

1.3 Proposed works

It is proposed to subdivide Lot 1672 into a 35 lot rural residential subdrvision as part of the 

Capitol Hill Stage 2 developr nt (see Figure 1) Ropes Creek l’IIhich runs generalty along the 
south-western site boundary is a category 3 stream I’Ioith a 30m setback from the top of bank 

proposed APEs according to different construction levels are also shol’\oTl on Figure 1

Flora & F ama Constraints Asse5sm ert (A 11 09’*’2) ,



Note 1: The location 01 Riparian Zones depands upon 
accurate location of top 01 bank. Should this vary on site. 

then the extent olthe riparian corridor will also change. 
Nota 2: Vllatercourse categorisation based on t970. 1997 

Topographic Maps. creek and lop 01 bank confirmed by 
SUNSy plan 
Note 3: Top 01 Bank is defined as the top 01 the highest 
bank on both sides of the watercourse.

Legend 
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Ripanan Zone Boundary 

- - - 
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Figure 1 - Proposed lot layout with bushfire protection measures
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1.4 Site description

Table 1 1 provides a summary of the planning, cadastral, topographical, and disturbance 
details of the subject site

Table 1.1 - Site Ie Mure 5

Loc.llon Capita Hill, Moont Vernon

Locallonmmlr’lI .11 Penrith

Grid rlllrlnc. 29700CE 6252000N

Ellullon ~ m"",

Topotrapt!y
GerHy unclilating away from creeks 3ld relatrvety flit aroond the creek
lines

Geaogy; Wiananatta Shales of t Triassic Period, Tertiary AJIlJ’vium

GlOlosy and 10111
and Quiternary Sedimerts

Soils; A combinatim of Blacktown, Lud nhan ard South Creek Sal

Lardscapes

Cltchmlr’lI & .lIn.Ro e5 Creek

Vllltatlon
Riparian woodlard within the creek li s and a managed [1assl31d
landscaoe

T sutject site appears to have a long history of agricultural pursuits
Exlltlnlland UII incluc1ng grazi~il,..ard vegelable farmilld Scme cattle grazing at the timeofthe2012surv

CII.I",
T sLiJject site has been cleared for agricultural jJJrPJses with the
relentim of a smitl number of trees

Flora & F arna Constraints Asse5sm ert (All 09’*’2) ,



2.1 Survey constraints

It is important to flOte that field survey data collected during the survey period is 

representative of species occurring within the subject site for that occasion. Due to effects of 

fire, breeding cycles, migratoty pattems, camouflage, weather cond~ions, time of day, 

visibility, predatory and I or feeding patterns, increased species frequency or richness may 
be observed wrthin the subject site outside the nominated survey period. Habitat 
assessments based on the identffication of micro-hab~at features for various species of 

interest, including regiooally significant and threatened species, have been used to 
overcome this survey limitation.

2.2 Information collation, technical resources, desktop assessments, 

specialist identification and licences

A review of the relevant information pertinent to the subject site was undertaken.

Standard Technical Resources utilised: 

. Threatened Biodiversity Survey and Assessment: Guidelines for Developments end 
Activities 2004 (working draft), Department of Environment and Conservation (DEC) 
. Aerial photographs (Google Earth ProI Spatial Information Exchangel Near Map) 
. Topographical maps (scale 1:25,OOO) 
. Threatened Species Conservation Act 1995 (TSC Act) 
. Fisheries Managemeflt Act 1994 (FM Act) 
. Environment Protection and Biodiversity Conservation Ac/1999 (EPBC Act) 
. Rare or Threatened Australian Plants (ROTAP) 
. The natural vegetation maps fOf the subject site including Vegetatioo Mapping of the 

Cumberland Plain (NPWS 2002)

Desktop Assessment:

To determine the likely and actual OCOJITellCti of flora species, fauna species and plant 
communities on the subject site, desktop assessments were undertaken to including:

. A literature review - A review of readily availa~e literature !of the area was 
undertaken to obtain reference material and background information for this survey.

. A data search - A search of the Atlas of NSW Wildlife (OEH 2013) was undertaken to 

identify records of threatened flora and fauna species located within a 10km radius of 

the site. Searches were also undertaken on the SEWPAC - ’protected matters 
searcl1 tool. website to generate a report that will help determine whether matters of 

national environmental significance or other matters protected by the EPBC Act are 

likely to occur in the area of interest. The seardl was broadened to a 10km radius 

like the Atlas search. These two searches combined, enaDled the preparation of a list

Flora & Fauna Constraints Assessment (At 1099F2) "



of threatened flora and fauna species that could potentially occur I’Ioithin the habitats 

found on the site (Tables A2 1, A2.2 and A2.3)

Accuracy of identification:

Specir ns of plants not readily discernible in the field vo.ere collected for identification 

Structural descriptions of the vegetation ."..,.,re made according to Specht ef al (1 995)

Licences:

Indrvidual staff members are licensed under Clause 20 of the Nafional Parks and Wildlife 

(Land Managerr;enl) Regula/ion 1995 and Section 120 & 131 of the National Parks and 

Wildlife Acl1974 to conduct flora and fauna surveys I’Ioithin service and non-service areas 

NPV\IS Scientific Licence Numbers S10359

The business of Travers bushfire & ewiogy is licensed under an Animal Research Authority 
issued by the Department of Agriculture This authority allows Travers bushfire & ecology 
staff to conduct various fauna surveys of natrve and introduced fauna for the purposes of 

environr ntal consulting throughout New South Wales

2.3 Flora survey methodology

The follovo.ing surveys have been undertaken vo.ithin an area incorporating the subject site as 

."..,., II as Lot 4 13 2 DP 857093 Subseq uent r thodo logy and re suits expla ine d are for this stu dy 
area

22 Februarv 2001

A flora survey using a systematic stratified sall1lling regir vo.ithin each of the identified 

vegetation cOlTlTJJnities vo.as undertaken by Conacher Travers The flora survey targeted all 

veg etatio n co rrmuniti es p rese nt vo.ithi n the study area

6 February 2012

Flora survey was undertaken over approximatety a 6hr time frar on l’IIhich included a 
random meander in accordance I’Ioith Cropper (1993) around the existing dams, creek lines 
and patches of native vegetation to undertake a species list

Twelve (12) 20x20m or 40x10m floristic quadrats were assessed in relativety naturally 
vegetated portions of the study area and a target search for threatened species was 
undertaken for particular species l’IIhere applicable Two (2) additional transects were 
undertaken along the creek line vegetation in the north-western corner of the study area 
Searches for threatened species were also undertaken during the initial random meander 

prior to the stratified sall1lling All quadrat sampling has been undertaken utilising Bior tric 

assessment methodology

Specific methodology for Lot 1672 includes a random r ander, aquatic inspection of dams, 
one specific quadrat of 40x10m I’Ioithin the creek line and a target search for threatened flora 

species

A review of the Atlas of NSW Wildlife database (CEH 2013) was undertaken prior to the 

botanical survey to identify threatened species previousty recorded I’Ioithin approximately 
10km of the subject site and determine l’IIhether target searches were needed to be 
undertaken

Flora & F ama Constraints Asse5sm ert (A 11 09’*’2)



2.4 Fauna survey methodology

Detailed fauna survey was undertaken I’Ioithin an area incorporating the subject site as ~II as 
Lot 4132 DP 857093 by Conacher Travers in 1998 Subsequent methodology and results 

explained are for this study area Conacher Travers undertook brief additional survey 

associated with a habitat assessr nt in 2001 More recent updated survey has been 

undertaken by Travers bushfire & ecology in 2012

1998

Information of weather conditions and timing of from survey in 1998 has not been sourced 

Locations of survey have also not been sourced and are not shol’\oTl on the current survey 

effort figure Subsequentty the follol’loing text account is provided

Survey in 1998 included visual observation of birds, Elliott trapping along Ropes Creek 

including the use of 20 Elliott type A and type B traps for trapping small marrmals 

(SepterriJer 24’", 1998) The traps were baited I’Ioith a mixture of rolled oats, honey and 

peanut butter Trapping consisted of a total of 20 terrestrial trap nights 

Spotlighting for nocturnal fauna was carried out on the night of September 30’" 1998 using a 
hand held lamp of 750,000 candlelight power (100W halogen globe), I’Ioith a motorcycle 
battery for power. Spotlighting was limited to Ropes Creek due to lack of suitable habitat in 

other parts of the study area This actrvity was carried out for 1 hour. This survey technique 
was utili sed onty in the 1998 survey 

All1lhibians were surveyed on the night of September 30’" by vocal call identification, and by 
using a tape recorder to record male calls in suitable places and cOll1laring these to knol’\oTl 

reference calls Dams, creek lines and ’soaks’ were surveyed for amphibians for a total of 2.5 
hours on September 30’", 1998

Microchiropteran bats were surveyed by echolocation using an Anabat Mk 2 detector on the 

night of September 30’" 1998 in both fixed and mobile positions at various sites across the 

study area Recordings were made for a total of 3 hours

The presence of the threatened ol’lo1s Sooty OM Tylo lenebricosa, Masked OM Tylo 
novaehollandiae, Powerful OM Ninox slrenua, Barking OM Ninox connivens and the 

threatened Marbled Frogrmuth Podargus ocellalus was investigated by broadcasting taped 
calls through a 15 watt Toa ’Faunatech’ amplifier. This was done for 5-mnute periods at 5- 
mnute intervals on the night of September 30’", I’Ioith a listening period of 30 minutes after call 

playback being followed by spotlighting

Searches for reptiles, amphibians and the threatened Cumberland Plain Land Snail were 
undertaken in likely localities such as amongst sandstone piles and along the creek lines

1.IlI!1

Fauna survey was limited to frve diurnal hours on the 27’" February 2001 This was indicated 
due to the lack of natural fauna habitat I’Ioithin the study area This was not a formal fauna 

survey but rather an update site inspection for threatened species habitat Subsequently, no 

survey effort has been shol’\oTl on the current survey effort figure Timing and weather 

conditions are noted in Table 2 1 Three bird species not previousty recorded were noted 

Areas of aquatic habitat were assessed for potential amphibian habitat; this aquatic 
assessment has not been incorporated into the recent habitat assessr nt
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Site survey effort accounting for techniques deployed, duration, and weather conditions are 
outlined in Table 2 1 and shol’\oTl on Figure 2

Current standard fauna survey techniques employed by Travers bushfire & ecology in line 
with relevant survey guidelines as well as current survey knol’lo1edge are provided In 

Appendix 1 Fauna survey techniques that have been tailored to the site are provided in 
Section 2.6
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2.5 Field survey effort

Tables 2.1 and 2.2 below delail the flora and fauna survey effort undertaken for the study area.

Table 2.1 - Fauna survey effort

.-
"’" w..tIIw COIIdItIoI_ Surv.y tKt".nIqw(.,

"-Yeffort I tin-.

..... ,,,,,.,
,

2712101 818 cloud, 6.11kph wind from E, temp 330C Diumal opportunistic 5hrs 1200 . 1700

7/’ll12 818 cloud. no wind, showers. temp 2O-24"C Diurnal opportunistic 7hrs Smin 1310.2015

Diurnal Diurnal bird census points xB (>ISmin each) Minimum of 2hrs

birds spotting scope 0011001< sta~on x8 (>5min each) Minimum of 40min

812112 118 cloud, no wind, no rain, temp lB"C Diurnal opportunistic 40min 1005. 1045

Nocturnal
7/’ll12 818 cloud, no wind, no rain, 414 moon, temp 20.24"C Spotlighting 2hrs 2030 . 2230

birds
Call playbad< (Section 2.6 species) Commenced@2050

Arboreal
7/’ll12 818 cloud, no wind, no rain, 4/4 moon, temp 20.24"C Spotlighting 2hrs 2030 . 2230

mammals
Call playbad< (Section 2.6 species) Commenced@2105

Terrestrial 7/2112 818 cloud, no wind, no rain, 414 moon, temp 20.24"C Spotlighting 2hrs 2030 . 2230

mammals

7/2112 818 cloud, no wind, no rain, 414 moon, temp 20.24’C Spotlighting 2hrs 2030 . 2230

B.. Anabat II & SD.l (Passive monitoring) lI2 Overnight from 2015

27/2/01 818 cloud, 6-11kph wind from E, temp 33"C Opportunistic 5hrs 1200 . 1700

Reptiles
7/’ll12 818 cloud, no wind, showers. temp 2O-24"C Habitat search, opportunistic 7hrs 5mfn 1310.2015

812112 1/8 cloud, no wind, no rain, temp lB"C Habitat search, opportunistic 40min 1005. 1045

2712101 1/8 cloud, 6-11kph from E, temp 33"C Habitat search / Call detection 5hrs 1200 . 1700

Amphibians 7/2112 818 cloud. no wind, no rain, 414 moon, temp 20-24’C SpotJighting & call idenbfication 2hrs 2030.2230

Molluscs
7/2112 818 cloud. no wind, showers, temp 2O-24"C Isolated opportunistic habitat searches 7hrs 5min 1310.2015
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Table 2.2 - Flora survey effort

-..... S\,l’"Y~.1 -

Vegetation communities Survey 0I1Ile boundaries 01 a~ communities IiekI verilication 2212/01.612112

and aerial photographic inte< po elation

Vegelation oondition assessmoot - Biomelr\c fteld method 612112

Slratif.ed sampling 20><20 or 4Ox10 metre quadrats in all existing bushland or 2212/01.612112

remnant areas

Transects 612112

Target searches Target seardles in known habitats 2212/01,612112
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2.6 Site specific survey techniques

Diurnal birds

Eight (8) diurnal bird census points were undertaken I’Ioithin the study area A rninirnurn of 15 
rrinutes of survey was undertaken at each census point in an area radiating out to between 

50-100rn Bird census points were selected to grve an even spread and representation 
across the site and its corrmunities (see Figure 2) Census points were undertaken evenly 
along Ropes Creek grven suitability of habitat Census points were also corrmenced in 

locations l’IIhere bird activity was apparent. as often different small bird species are found 

foraging together. Opportunistic diurnal bird survey was conducted between census points 
and l’IIhilst undertaking other diurnal surveys

Eight (8) spotting scope outlook stations were undertaken to identify wetland birds frorn 

different vantage points. The spotting scope to x47 magnification is placed on a tripod for 
stable long-distance views. The scope is setup at a distance frorn water-bodies to prevent 
disturbance of residing water birds See Figure 2 for spotting scope outlook station locations

Nocturnal birds

Given the suitability of habitat present Masked OM (Tylo novaehollandiae), Barking OM 

(Ninox connivens), Black Bittern (ixobrychus fiavleollis), Australian Bittern (Bolaurus 
poleilapiilus) and Bush Stone-curlew (Burhinus grallarius) were targeted by call-playback 

techniques

Invertebrates

Given the proxirnity to previous Atlas of NSW Wildlife Database records of Curnberland Plain 
Land Snail (Meridolurr; comeovirens) and the recorded presence of its typical host 

corrmunity, an assessrnent of habitat suitability was undertaken As habitat was found to be 

suppressed in the understorey as a result of long terrn grazing, habitat was found to be 
lirnited Habitat searches were undertaken l’IIhere logs, stUIl1lS, artificial refuse and rocks 

were found

Significant habitat trees

Significant habitat trees are defined as trees containing large hollovo.s suitable for use by ovo.ls 

and/or containing a nurmer of good quality hollovo.s typically consisting of rmre than one 
rnediurn (10-30crn) sized hollow A tree rnay also be considered significant I"ilere evidence of 

use by select fauna is found such as Yellovo.-bellied Glider sap feed tree, raptor nest, or ovo.1 
roost

Data such as the nurnber of hollovo.s present in each size category (or other reason for 

selection), tree species, diar ter at breast height, canopy spread and overall height vo.ere 
collected A surrmary of significant habitat tree results is provided in Table 43

2.7 Survey limitations

Given the lirnited potential for threatened species to occur on site because of the heavily 
disturbed (and rernoved understorey), it is unlikety that there are any significant lirnitations of 

this study
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V\.tlilst some flora species are difficult to identify unless flowering, the presence of some 

species on site may have been overlooked Care has been taken to target any area l’IIhere 
natrve vegetation was present traversing in a zig-zag pattern

Flora survey limitations

Even though flora survey has been limited to surrmer onty, this should not be considered a 

deficiency in the survey effort for th re aten ed species as F irr.eiea spicala and Grev ii!ea juniperina 

subsp juniperina can be identified outside of its flovo.ering tir The subject site vo.as unlikety to 
host any othe r potential th reaten ed flora speci es that are cryptic

Fauna survey limitations

A complete hollow-bearing tree survey has not been undertaken This is considered 

necessary in light of recording lv\io hollow-dependent threatened micro bat species during 

survey A cOll1llete hollow-bearing tree survey \’\oill ensure that hollows suitable for use by 
threatened species as well as total hollow numbers can be accounted for. This is considered 

important during tree removal to ensure an ecologist is present for rermval of hollow-bearing 
trees to ensure appropriate animal welfare e nsiderations, particularty for any threatened bat 

colonies recovered Furtherrmre, the numbers of hollows removed may ensure that 

appropriate relocation or replacement of hollows is provided \’\oithin the non-developable 
areas such that habitat resources for hollow-dependent species remains consistent through 
the landscape follo\’\oing development

The wetland area or Ropes Creek and to the south-west of the subject site, is considered of 

high quality foraging habitat for migratory wading birds and water fol’lo1 It is considered likety 
that this wetland is utilised by notabty additional bird species to those identified at the time of 

survey due to seasonal and condition changes

The locations of Anabat recorders during surveys are selected based on most suitable areas 
of habitat l’IIhere micro bats may have higher foraging actrvity Other smaller dams and 

waterbodies are expected to be utilised also by the recorded threatened bat species to 
relative proportions
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3.1 Flora results

3.1.1 Flora species

The plants observed I’Ioithin the vegetation communities of the study area are listed in the 
Table 3 1 (natrve) and 3.2 (exotic) below

Tlbll 3.1 - Hltln "orl oOHrwltlorn forthl .tu~ IFII

Common Hlml Scllntllc Hlml

Trees

"’,m 0," C u ri~ i UG

ee e(s IrmbJk EUG IUS tE Ell ~

e"" E~- IUS tel c=

Thin-leaved Strin ",," E~- IUSE E~ICIOfS

Gee eC" EUG IUS mCIU;G ~

Forest Red Gum EUG IUS IErEliGcr~is

Snow in Summer Mti iEU; li~ iifcli

Prick -leaved Tea Tree Mti iEU; 51 ~Elici s

Shrubs

Coast M" AC Gi ti~Ervi

Flax Wattle AC Ci li~lleli

~"Gol n Wattle AC Ci ic~ teli

Moses AC Ci uliGifeliPrick

Blackthcm Bun ri 5 l~eS

Bleec1 HeJt Hem l l~U5 c ulifelius

Tick Bush KU~2E tic;J.J

"me~ , "ll l~U5 UrlEllus

Vines

- DEsmecium v ri r,:;

Twirin cine G Ci~E ci rDfslir.

Twirin .Q cine G Ci~E l Ci~

Herbs

Water Plantain Alism i ri e- liG

Lesser Jo weed MEr~ ri~Er Clf~liGui

Wire Grass Arislia riG~cE~sis

Wire Grass Arislia V r,:;
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Tabll 3.1 - Hatln "ora MHrwatlorn lOf1hlltuclf’ aria

Common Haml Bellntlle Haml

CommonWooctuff "frui CC~IHl

Short Walla Grass Auslrcoc.r;l~c~i C ILiatS

Walla Grass Auslrcoc.r;l~c~i r cfmcs

Slender Bamboo Grass Auslrcsl - vfniGili l

Rec1e Grass Bcl~ricak m cr

Blue Trumpel Bru~cr.iEli uslr lis

ec 3lflea C lis Of~lfX

Swamp Penn\oWCft Cf~lfli si liG

Windmill Grass Crkris lru~C

Tall Chloris CUcris vf~lriGcs

NatrveWanderin "ew CcmmEli~ C c.r;f

Common Couch C r.cac~ oc;,:;1 Cc

~ C rus mlrus

Star-frLit D SC~ium mi~us

Crn -hair PllIne Grass DiGr.Ei ar.E Crir.R

Kidnev Weed DiGr.cwr rf~fr:;

Noctfin ChJcolate Li DiGr.c c ~ Imtri lUs

Tufted Hed~hCN:1 Grass EcUr.c~cc;c~ G fS~RCSUS vit’ C S~RCSUS

Berry Saltbush Ei~ i ~ l l

Climtin Salt1:lJsh Ei~ i ~U r:;

~ ElEca ris usii

Tall S ike-rush ElEca ris 5 ~c;,:;fi l

Padmck Lave rass Er rcslis IE CSl a

Earty SfJin Grass Ericaic sfUIX crclriGr.

CudNeed Eua.Rc~ sr.t. friGus

Common Frin e-rush Fimtrisl lis oiGr.clcm

ROl..Qh Bedstraw G lium G udl:.~ ua

~ Gfrc.r;ium sci ~C1 ri

~ GccOf~i r.EOfr Cf

Little St Johns Wort H ,’~ r ml~fum

Gaden Stit’ H xis ~ CmElriG

~ Ju;cus sutSfCU;OUS

Common Rush Ju;cus USR lUS

Common La~nifera L Gf~ilfr SIk;R

~ LclUS uslr lis

Water Primrose Luawic;i ~f~iciats

~ M rsilE mUiG

Wee c Grass MiGrci ~ 51 C~

Swam " Olfli cV lilcli

~ CX lis frfr.r; ~S

~ P s(. liaium Vfrsum
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Tabll 3.1 - Hltln "ora MHrwltlorn lOflhlltuclf’ aria

Common Haml Bellntlle Haml

Water COLLh P S -!um a!sliaun

Slender Knctweed PErs!l:. r! aEe C

~ PErs!l:. r! 1 ~&.Ute!!

Wool ec mruth PU lJum I ~ I~esun

Common Reed P~r milEs slr !s

~ Pl ri Ge v r!

~ Pcr ~lr.tr m!l:.re,’"

Pursl31e Penul C e!fl CE

Floatin Pmctweed Pel me Ele~ Ir!l:. !~&.us

Whiteroot Pr li m lT Sct~S

Rrver Buttercup Rc.r;ur.r;u!us !~u;a&.us

~ FiunEX trewrJ!

Duckweed ,!reClE! us!!1

Slen r Rit.s Titl Grass ,crete!us crEtEr

~ Sl f.ii.~eus! v!m!~E

Kanqaroo Grass nEmEa USl.r !!S

Water Riboons h !ccU~ eCErum

Striated Nrow-" h !ccU~ slr! lun

Narrow-leaved Cumbuncl h~r.5 C1Cm!~GE~s!S

Broal-Ieaved Cuml:lJn , ,1’.5 cr!Hl !s

~ VEr~erJ c!~ErE var CI~ErE

Australian Bluebell W if~tEr"r c!!!s

",Nanc III-trmtE cle!l:.

Funs

’"’ Azolla Ale!1 !~~&.

Rock Fern Cr.t!I ~lr.tS siftEr!

Tabll 3.2 - E xolle 110fa Mllrwltlonl lOf 1h1 I11M1y aria

Common Haml Common Haml

Exotic Palm

Turkey Rhubarb ACEles s&:;ill l

Green Amar31th Am rc.r;l~us v!rialf5

Searle! Pim ernel A~- !!!S NE~S!S

Moth Plart Ar u sEr!l:.!tEr

Wild Aster ASIEr sutul llf5

Saltbush Alrli:.ifx ;:.reslr l

Narrow1eaf Carpet Grass Axer.::;~lf5 tt!rJ5

CottJlers P B!CIf~s !ieS

Inc1an Musta-d Br SS!l:. ur.r;E

Shrve Grass Br!2 m!r.cr
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Tabll 3.2 - E Kotlc Ilora Murwatlonllor thl ItllCly aria

Common Haml Common Haml

~ Briu; sut riSl

Prairie Grass Brcmus C r1~ rliws

Soft Brome Brcmlf5 mciiifcrmi5

Common Starwcrt C iilrf{,~f Sl Gr. iis

~Ce erd’s Purse C- sfii turs - lcris

Pink Stars Cf~l lTium fr I~r

Moose-ear Chickweed Cfr sliun icmfr lUm

Nettle-Ieii Goosefoot Cr.E~cGCaiun mur iE

Chile31 Cestrum Cfslrum ~ Qli

Rhcdes Grass Ukris - 

r.

Bitou Bush Crl s ri~fmciats mc~iiiffr

Chico Cf{,r.crium i~1 tus

Soea Thistle Cirsium vuic rf

Fl leaf Fle ane CC~~2 tC~ iEr:;i5

Tall Fle a CC~~2 sun lrfr:;i5

~ Ccrc~c us a m",

Gee -leaved Coto aster CCIC~f slfr i ll:;C ~ m~

Water Buttms CClUi ccrcr.c ifcii

C..oress CILrfssus SG.

Slender Celer.. C~cics~frmum iEJ1ca"iun

UmlJella Sed e C rlf5 fr- rcslis

~ Cy( rus sfsquificrlf5

Summer Grass 0 l ri S ~ Ui~ iis

Barll\lard Grass EcUr.caic crlf5-G i

Panic Velctqrass gr~ n frfCl

Gooseqrass EiElf5ir.E Irisl a~

Nric31 Lave rass Er- rcslis cuNui

Cosks r Coral Tree Em ~rir. crisl - !i

Coral Tree EN1~rir. S~kfSl

Fennel FCfr,icuium VUic f

Wall Fumitcr.. Fum ll mUr !IS

Potiio Weed G ii~sc - vificr

Cudweed G mca fl S f{,

St Joh:l’s Wort H mm~ rfcr lun

White Flalweed H~GCa ri5 mf{,rccfa

Flatweed Hw:.ca ris r af{, l

~ Ju;cus l!llf5

Prick Lettuce L CIUG sfrrici

Cc e rtle L frslrcfmi i~af{,
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Tabll 3.2 - E Kotlc Ilora Murwatlonllor thl ItllCly aria

Common Haml Common Haml

Common Pe rcress Ce iaiun ri{,iiWm

"id A.mber C Uiaiimtii 51 riLifiuii

Nric31 Boxthcm L~cium ffrccissimum

Tall Malcw MiiNii 5 Nfslris

~ oiled Burr Medic Mtai c ii{!itf{,ii

Reel-flowered Mallcw Mca!ciii ciircii~iii~ii

Brazili31 Water Milfcil Mvr!cu~iium iiOl.6If{,um

Paspaum Piisu;ium aiiiiliil.um

Kik " Pfr.r;!sflun ciiirDfsliwm

~ Pfrsf{,iiriii Cii iliil.ii

~ Pi~lf5 5 Cultrvar

Ribwort PiiiriiiGC iii~CfCiiilii

Plane Tree Piiilc.r;us Sf;.

Wire Weed PcNc;c~um iirf~ lrum

Wire Weed "~um iivf{,tJiirf

Castor 01 Plart Rf{,irJ5 ccmmu~is

Ortm Grass RcmuiEii rCSfii

Blackberries Fili:us frUlf{,csus

Clustered Dock RunfX CC~G!cmfriilUs

Curled Dock FiunfX cris ~

Fireweed Sfr.Ec!c miiW iiSCii{If~SIS

Slender Pi eon Grass Sfliiriii -rvif!crii

Paddv’s Lucerne Siaii r~cmtifciiii

Tobacco Bush Scl um miiuiliiiwm

Black Niqrtshade Scl um ~ic;rum

~ Scl um,s itciium

~ Scl um SfUlCCii slGum

Joio SCiiYii ii~lr.Emitciiii

Common Sowthistle Scr~~us ciEriLfus

Parramalla Grass Sf;Clctcius iwf{,us Vii{ cf5i:,f~si5

Dardelion TiiriiXiicum C~f{,i~iiiE

White Clover Trifciiun rf f~S

C"’," VErtfr,;; tC~iirif~sis

Fl leaf FleiiJane VErtfr,;; iilcriiiis

Common Vetch Vf{,iii Siil.iYii
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3.1.2 Vegetation communities

Spedfically within the subject site. five (S) vegetation communities are present. The 

description of all vegetation communities present are detailed below.

Within the subject site the areas represented by each vegetation type are;

. Alluvial Woodland -1.47ha (3.6%) 

. Alluvial Woodland (Low Condition) - 0.44ha (1.1%) 

. Aqua~c Sedges and Herbs (Creeks and Dams) -1.37ha (3.3%) 

. Exotic Herbs and Shrubs - 0.32ha (0.8%) 

. Grassland with Occasional Trees - 37.68ha (91.3%)

Alluvial Woodland

Occurrence - This vegetation community occurs in the bed of Ropes Creek and on the sides 

of ~s banks.

Structure - Woodland to open forest with a canopy cover of approximately 20-60% and 

height of approximately 10-20 metres. The understorey consists of a very sparse shrub layer 
to 6 metres high and sparse to moderate groundcovef of aquatic and terrestrial herbs and 

grasses.

Disturbances - This vegetatioo community has been disturbed by dearing of the floodplain 
and water borne pollutants and nutrients.

Common Species

~ Swamp Oak Casuarina g/auca.

Shrubs’ Blackthorn Bursaria spinosa and Prickly-leaved Tea Tree Melaleuca styphelioides.

Groundcovers; Common Couch Cynodon dacty/on, CornlT1Of1 Rush Juncus usitalus, 
Common Reed Phragmites australis, Duckweed Spirode/a pusilla, Streaked Arrow-grass 

Triglochin sln’alum, Kidney Weed Dichondra repens, Indian Pennywort Centella asiatica, 

Weeping Grass Microlaena stipoides and Cumbungi Typha domingensis.

Weeds: Juncus acutus.
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Photo 1 - Rerr;nanl Alluvial ’Noodland near quadral12

Alluvial Woodland (Low Condition)

As per vegetation comrrunity 5 however these remnants are classed as low condition based 

upon either having a) a canopy coverage olless than 5% and an understorey comprising 01 

rmre than 50% exotics, or b) the remnant is under 0.25ha

This vegetation cOlTlTlunity OITurs as a lew small rermants along the Ropes Creek 

Iloodplain

Pholo 2 - A srraii rerr;nanl of low condilion vegelalion (quadral 2) Jusllo Ihe wesl oflhis 

curren! 51 age of developrr;enl
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Aquatic Sedges and Herbs (Creeks and Dams)

Occurrence - This vegetation community occurs on the fringes of the dams and in damp 

depressions which occur generally within the floodplain area of Ropes Creek or as scattered 

man-made individuals.

Structure - Moderate to dense herbfield to a height of approximately 0.5 metres.

Disturbances - This vegetation community is relatively undisturbed, but only occurs in 

highly disturbed sites.

Common Species

Groundcovers: Tall Spike-rush, Eleocharis sphacelata, Common Rush Juncus usitatus, 
Water Primrose Ludwigia peploides, Marsilea mutica, Water Couch Paspalum distich urn , 
Persicaria lapathifolia, Wooly Frogmouth Philydrum lanuginosum, Water Ribbons Triglochin 

procerum and Cumbungi Typha orientalis.

Weeds: Juncus acutus and Brazilian Water Milfoil Myriophyllum aquaticum.

Photo 3 - An example of one dam within the locality

Exotic Herbs and Shrubs

Occurrence - This vegetation community occurs on the mounds of fill on the site.

Structure - Moderate to sparse groundcover of herbs and grasses with occasional shrubs.

Disturbances - This vegetation community is the result of weed growth over the mounds of 

fill.
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Common Species

Groundcovers: Wallaby Grass Austrodanthonia racemosa, Redleg Grass Bothriochloa 

macra, Windmill Grass Chloris tronca/a and Common Couch CynOOon dactylon.

Weeds: Tur\r.ey Rhubarb Acelosa sagiffaria, Cobblers Pegs Bidens pilOS8, Rhodes Grass 

Chloris gayana, Fleabane Conyza sumalrensis, African Lovegrass Eragrostis curvu/a, 
Flatweed Hypochaeris radicata, Paspalum Paspalum dilatalum, Ribwort Plan/ago /anceolata, 
Setaria p8rviflora, Paddy’s Lucerne Sida mombifo/ia and Solanum physalifo/ium.

Grassland with Occasional Trees

Occurrence - This vegetation community occurs over the majority of the subject site.

Structure - Moderate to dense groundcover of herbs and grasses with occasional trees and 
shrubs.

Disturbances - This vegetation community is the reSIJlt of agricultural activities. There has 
been some occasional planting of exotic trees or shrubs also.

Common Species

Groundcovers: Common Woodruff Asperula oonferta, Redleg Grass Bothriochloa macra, 
Common Couch Cynodon dactylon, Paddock Lovegrass Eragrosfis leptostachya, Common 

Fringe-rush Fimbristylis dichotoma, Weeping Grass Microlaena sfipoides, Oxa/is perennans 
and Kangaroo Grass Themeda australis.

Weeds: Narrow-leaf Carpet Grass Axooopus affinis, Briza subaristata, Flatweed Hypochaeris 
radicata, Paspalum Pasp8/um dilatatum, Ribwort Plantago /anceo/a/a and Setaria p8rviflora.

3.2 Fauna results

Fauna species observed throughout the duration of fauna surveys are listed in Tab~ 3.3.

Tabte 3.3 - Fauna observations for the study area

Common name Scientific name ~Ob~ed~stralian 
Ma 
.

G nomina libicen , DC

Australian Raven Corvus coronoides ,DC

Australian White Io;s ThresJ<iomis moIucca ,0

Australian Wood Dock Chel10rlfltta ’ubala ,DC

Black Swan C nus alralus ,0

Cattle E ret Ardea ibis 0

Clamorous Reed.Warbler AC~~/US SlenfOrous DC

Common Bronzewi Pha s cha tern DC

Common M na’ Acridotheres In’slis ,DC

Common Starli. Slumus VII aris ,

Crested P’ eon ",, ,DC

Darter Anhi ~" aSler DC

DoIlarbird Eo stOlmJS orienlalis DC

Domestic Goose Anser ,

Dusk Moorhen Gallinu/a lenebrosa DC
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Common name Scientific name

Eastern Rosella 

Eurasian COOl 

Galah 

Golden-headed Cisticola 

Great Cormorant 

Great E ret 

Gre Butdlem;rd 

Gre Fantail 

Hartlhead 

Intermediate E ret 

Little Black Cormorant 

Little Pied ComlO<ant 

M ’lark 

Masked La ~ 
Nankeen Kestrel 

Nois Miner 

PacWc Btad<. Duck 

~ormo.-ant 
~swam n 

Red-rum Parrot 

Richanfs Pi it 

Ro al S bill 

Rufous lark 

S ned Pardalote 

S ted Turtle-Dove’ 

Straw-necked Ibis 

Su Fai -wren 

Tawn F mouth 

Welcome Swallow 

WhisHi Kite 

White-faced Heron 

WillieWa tail 

Yellow-billed S bill 

Yellow-rum Thornbill 

Yellow Thombill 

Mammals 

Brown Hare’ 

Domesbcated CaWe . 

Domesticated . 

East...:oast Freetail Bat 

Eastem Gm Ka aroo 

Eu an Red Fox’ 

Gould’s Wattled Bat 

Horse’ 

Lar e-footed M ~s 

Little Forest Bat 

Re tiles 

Dalk:ate Skink 

Eastem Water Or 

Eastern Water Skink 

Grass Skink 

Red-Bellied Biad<. Snake

Plar arcus e~imius 

Fulica a/ra 

Gacalua roiWica iI/a 

Cisticola e~ilis 

Phalacrocora~ carbo 

Ardea alba 

CraClicus ~alus 
Rhi 

’ 

urn fur inosa 

A aus/ralis 

Ardea if1lermedia 

Pllalacrocora~ wlcirosrris 

Phalacrocora~ meiano/eucos 

Grallina c ano/euca 

Vanel/us miles 

Falco cencllroidas 

Manorina melanoce ala 

Anas su rciliosa 

~~Ofa~va:s 
Pse IuS haema/onoIus 

Anrhus novaeseelandiae 

Platalea ia 

Cincloram hus mathewS)’ 

Parda/orus netarus 

Sire lia chinensis 

ThresJ<iomis s ’nioollis 

Malurus c aneus 

Poda uS Sf’ ’des 

Hirundo noo~ena 

Halias/ur oonerus 

E relfa novaehollandiae 

Rhi’urale hs 

Platalea l/avi s 

Acan/hiza ch oorrhoa 

Acan/hiza nana

Le usle uS 

80s /aurus 

Ganis famdiaris 

Micronomus norfo/kensis 

Mac s an/eus 

Vul svul s 

ChalinoloOOs Idjl 

E uuS cabal/us 

M b’sma s 

Ve de/us vultumus

Lam Is delicata 

Ph nalhus lesueurii 

Eulam ruS uo il 

La is uichenoti 

Pseudecllls ’acus
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Common name Scientific name Method Observed

Am hibians

Brown T oadlet p" bibrooii C

Common Eastern Fr ’" Crinia
. 

nifera .C

Dwarf Tree F Llloria fallax .C

Peron’s Tree F Uroria roni, .C

~Toadl~ u~
,C

Slri Marsh F Umnod aSles ranii ,C

S ted Marsh F Limnod asres tasmani nsis C

No<o,. indieaIM inln"lduoed $pacieos
’" 
ind llveatened s

AI species listed are i 10 a high level 01 eertainty unIe$$ oIherwi$e noted as:
POl 

indicatM spe identified 10 a ’probabIe’leveI 01 certainly
PO 
indicates!;p identified 10 8 ’po$$ibIIl’leveI 01 certainty

A .AnatIat 111$0-1 C .CaIIld4Inlif\catiDn

0 .0’..""..., p .Call-playback Response
,.Trap (Elliott. cage, etc) H .~tat~~
S . , ,. Traek or 

.

-
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Legend 

CJ Subject s.~e 
. - 1 in 100 year Rood 

Electrical Easement 
~ (60.6m wide) (Managed) 
_ Minimum Asset Protection Zone 

Fauna Survey Effort 

D. Anabal stalion 

Spotlighting transect

Fauna Survey Results 

~ large-footed Myotis 

~ EaSl<oaS! Freetail-bat 

Spotting scope 
outlook point 

c:tdl Nocturnal call-playback 

o 
Diurnal Bird CenSIJs (minimum 
15 minutes. SOm radius)

Flora Survey Effort 

Cl 
Flora quadrats 
(20x2Om or 4Oxl0m) 

Vegetation Communities 

_ Alluvial \’Voodland 
Alluvial Woodland 

(Low Condition) 

_Aquatic Sedges and Herbs 
(Creeks and Dams) 

_ Exo\iC Herbsand Shrl.lbs

Riparian Zone Boundary 
(variable chanoellWidth) 

Watercourse Classification 

Stream Order 1 
- 

(10m + channel width) 

Stream Order 2 
- 

(20m + channel width) 

Stream Order 3 
- 

(30m + channel width)

Figure 2 - Flora and fauna survey effort and results
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4.1 Previous surveys reviewed

The follol’loing regional vegetation mapping was exarrined to identify the potential vegetation 
corrmunities.onsite

NPV\IS (2002) Vegetation Mapping of the Cumberland Plain - shOVlls that vegetated portions 
of the study area are Map Unit 10. Shale Plains V\Ioodland and Shale Hills V\Ioodland in 

various conditions This community conforms to the EEC - Curmenand Plain V\Ioodland 

under state legislation Vegetation along Ropes Creek and associated floodplain areas has 
been partty mapped as Map Unit 11 

. 

Allwial Woodland l’IIhich conforms to the EEC - River- 

flat Eucatypt Forest on Coastal Floodplains No Cumberland Plain V\Ioodland has been 

previously mapped I’Ioithin the subject site

Flora and Fauna Assessment at Lot 4132 DP 857093 Bowood Way Mt Vernon (Conacher 
Travers 2002)- This report accounted for field survey undertaken in 1998 and 2001 in l’IIhich 

no threatened species were recorded I’Ioithin the study area and Cumberland Plain V\Ioodland 

was recorded The 2001 field assessments also previousty considered Lot 166 DP 803478 

and Lot 1672 DP 855001 Lot 166 is no longer valid and has been subdrvided to the north- 
east An eight part test assessment was undertaken for a proposed subdivision It was 

concluded that the remnants of Cumberland Plain Woodland were not viable In relation to 

the proposed subdrvision. the Grey Box Woodland and Red Gum V\Ioodland were to be 

retained I’Ioithin large proposed allotments and as such no impact was considered likely to 

occur upon these lv\io rermants

4.2 Flora

No threatened flora species were observed in the 2001 or 2012 field survey Vegetation 
descriptions are listed in section 3 of this report

All species are listed in Table 3 1 or 32

4.2.1 Local I Regional flora matters

Urban Bushland Bia-drversity Study - Stage 1 V\lestern Sydney (NPV\iS 1997)

Almost 500 taxa or 50% of the total number of significant species I’Ioithin western Sydney are 
considered to be of particular regional significance (NPV\IS. 1997) Most of these species are 

rare in western Sydney due to their low abundance records during the targeted bio-diversity 

surveyor are restricted in their distributions (ie representations I’Ioithin three or less LGA) 
ale conclusion fOl’Narded from the results of the UBBS (NPV\IS. 1997) is that these species 
should be conserved l’IIhere practicable

Almost 72% of the total nurmer of plant species recorded from western Sydney are 
considered to be either inadequatety reserved or are vulnerable Due to the large number of
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vulnerable species rt was considered that a priority rating should be afforded to each species 
of significance.

In accordance with the Urban Bushland Biodiversity Survey of Western Sydney, the 

following listed species are considered to be regionally significant within the Penrith LGA:

.Alisma p/an/ago-aquafica Water Plantain V3

.AustrodanthOllia racemose Wallaby Grass V3

.Azo/la pinnata Femy Azolla V2

.Bothriochloa macra V3

.Calofis dentex Boganllea V2

.Chloris /runcata Windmill Grass V3

.Chloris ventricose Tall Chloris V3

.Eriochloa pseudoacro/n’cha Early Summer Grass V3

.Eucalyptus beyeriana Beyer’s lronbarit: V2

.EuchitOll sphaericus Cudweed V3

.Juncus subsecundus Finger Rush V3

.Oxalis perennans
V3

.Rumex brownii Swamp Dock V3

.Sporobolus creber Slender Rats Tail Grass V3

.Typha domingensis Cumbungi V2

VI, V2 or V3 has been assigned to a large number of species where any v rating means that 

the taxa occurs in less than 3 reserves in westem Sydney.

VI - vulneraDle taxa which are also ROTAPfTSA Act listings, regionally significant or rare. 
V2 - vulnerable taxa which are uncommon. These taxa will move into the vI classification in 

the near future if not adequately protected in the short term. 
V3 - vulnerable taxa which are relatively common to widespread and are unlikely to become 

regiooally extinct in the near future.

Water Plantain AJisma plan/ago-aquatica was found during the SlJrvey and is considered to 

be a category V3 species in western Sydney (NPWS 1OO?). Recoms of this species within 
the study area are restricted to some small clumps within Ropes Creek or within the dams. 

This species is common and widespread throughout the Sydney Basin Bio-region. This 

species is unlikely to become regiooally extinct in the near future.

Wallaby Grass AustrodanthOllia racemose was found during the survey and is considered to 
be a category V3 species in western Sydney (NPWS 199?). Recoms of this species within 

the study area are restricted to occasional specimens on piles of fill. This species is common 
and widespread throughout the Sydney Basin Bio-region and most of eastem Australia. This 

species is unlikely to become regionally extinct in the near future.

Ferny Azolla Azo/la pinnata was found during the survey and is considered to be a category 
V2 species in western Sydney (NPWS 1OO?). Records of this species within the study area 
are restricted to mats on some of the dams. This species is common and widespread on still 

water, particularly farm dams throughout the Sydney Basin Bio-region and most of eastern 
Australia. This species is unlikely to become regionally extinct in the near l1Jture.

Redleg Grass Bothriochloa macra was found during the survey and is considered to be a 

category V3 species in western Sydney (NPWS lOOT). Records of this species within the 

study area are in grassland throughout the site. This species is common and widespread,
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especialty in overgrazed pasture, throughout the Sydney Basin Bio-region and all eastern 

states. This species is unlikety to becorne regionally extinct in the near future

Boganflea Calolis denlex was found during the survey and is considered to be a category V2 

species in western Sydney (NPV\IS 1997) Records of this species I’Ioithin the study area are 
in srnall rernnant patches of Curnberland Plain VVoodland This species is cornrmn and 

I’Ioidespread across the Curnberland Plain and adjacent sandstone areas The species is 
considered to be armngst the rnost corrmon Calolis species locally This species is unlikety 
to becor regionally extinct in the near future

Windrnill Grass Chloris lruncala was found during the survey and is considered to be a 

category V3 species in western Sydney (NPWS 1997) Records of this species I’Ioithin the 

study area are in grassland and piles of fill This species is relativety cornrmn and 

I’Ioidespread throughout the Sydney Basin Bio-region and all Australian states except 
Tasrnania and Northern Territory This species and is unlikety to becorne regionally extinct in 

the near future

Tall Chloris Chloris venlricosa was found during the survey and is considered to be a 

category V3 species in western Sydney (NPWS 1997) Records of this species I’Ioithin the 

study area are nur rous I’Ioith specirnens in rnost woodland vegetation cornrnunities This 

species is corrmon and I’Ioidespread throughout the Sydney Basin Bio-region and all eastern 
states. This species is unlikety to becorne regionally extinct in the near future

Early Spring Grass Eriochloa pseudoacrolricha was found during the survey and is 

considered to be a category V3 species in western Sydney (NPWS 1997) Records of this 

species I’Ioithin the study area are of nurnerous specir ns in the grassland vegetation 

corrmunity This species is relativety cornrnon to I’Ioidespread in native grassland throughout 
the Sydney Basin Bio-region and all Australian states This species is unlikely to becor 

regionalty extinct in the near future

Beyer’s lronbark Eucaljpius beyerianawas found during the survey and is considered to be a 

category V2 species in western Sydney (NPWS 1997) Records of this species I’Ioithin the 

study area are of several specirnens in the grassland vegetation cornrnunity in the northern 

portion This species is relativety I’Ioidespread, occurring frorn Narrabri to NOMa in sclerophyll 
woodland on sandy infertile soils This species is unlikety to becor regionally extinct in the 

near future

Cudweed ElIChilon sphaericus was found during the survey and is considered to be a 

category V3 species in western Sydney (NPWS 1997) Records of this species I’Ioithin the 

study area are of nur rous specir ns in the grassland and woodland vegetation 
corrmunities. This species is relatrvely corrmon to I’Ioidespread across the Curnberland Plain 
and is knol’\oTl to occur in all states and territories except NT. This species is unlikety to 

becor regionally extinct in the near future

Finger Rush Juncus subsecundus was found during the survey and is considered to be a 

category V3 species in western Sydney (NPWS 1997) Records of this species I’Ioithin the 

study area are of nurnerous specirnens I’Ioithin the aquatic sedges and herbs vegetation 

corrmunity This species is relativety corrmon to I’Ioidespread in floodplain environs of the 

Sydney Basin Bio-region including the Curnberland Plain, Castlereagh VVoodlands and 

Sandstone areas. It occurs in all states as well as New Zealand This species is unlikely to 

becor regionally extinct in the near future

Cxalis perennanswas found during the survey and is considered to be a category V3 species 
in western Sydney (NPWS 1997) Records of this species I’Ioithin the study area are of 

nurnerous specirnens occurring in all non-water inundated vegetation corrmunities. This
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species is widespread in native grassland ami woodlaml ttuoughoot the Sydney Basin Bio- 

regklll, Occurs widely scattered in coastal locations, ranges and some inland areas, also in 
New Zealand. This species is unlikely to become regionally extinct in the near future.

Swamp Dock Rumex browniiwas found during the survey ami is considered to be a category 
V3 species in western Sydney (NPWS 1997). Records of this species within the study area 

are of numerous specimens in damp areas, largely within the grassland community. This 

species is relatively common to widespread in native grassland throughout the Sydney Basin 

Bio-region ami all Australian states, This species is unlikely to become regionally ex~nct in 
the near future.

Slender Rat"s Tail Grass Sporobolus creb rwas foond during the survey ami is considered to 

be a categrny V3 species in western Sydney (NPWS 1997). Records of this species within 

the study area are from most grassland areas throughout the srte. This species is common 
and widespread throughout the Sydney Basin Bio-region, all except the arid areas of NSW, 
Victoria ami Queenslaml. This species is unlikely to become regionally extinct in the near 
future.

Cumbungi Typha domingensis was found during the survey ami is considered to be a 

category V3 species in western Sydney (NPWS 1997), Records of this species within the 

study area are of numerous specimens within lIle creek line of Ropes Creek. This species is 

widespread throughout NSW, especially inland districts. This species is unlikely to become 

regionally extinct in the near future,

The regional significance of the vegetation within the study area is considered to be 

relatively low.

4.2.2 State legislative flora matters

(a) Threatened flora species (NSW)

TSC Act - A search of the Atlas of NSW Wildlife (OEH 2013) database indicated a list of 

species that have been recorded within a 10 km radius of the subject site. Those species are 
COfiSidered for suitable habitat ami potential to occur in Table A2., 1 (Appendix 2).

Based on the habitat assessment wrthin Appendix 2, it is considered that the subject site 

provides varying levels of potential habitat for the following state listed threatened flora 

species:

. Grevillea juniperina subsp. juniperina (low-moderate potential) 

. Pime/ea spicata (low potential)

Note: Full hab~at desctiptions for these species are provided in Appendix 2

No state listed threatened flora species were observed during survey(s) undertaken.

(b) Endangered flora populations (NSW)

There are two (2) known endangered populations within the Penrith LGA:

. Dillwynia tenuifolia, Kemps Creek 

. Marsdenia viridiflora subsp. viridiflora population in the Bankstown, Blacktown, 

Camden, Campbelllown, Fairflekl, Holroyd, Liverpool and Penrrth local govemment 
areas
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They are not represented within the subject site.

(c) Endangered ecological communities (NSW)

One (1) EEC was identified within the SlJbject site, namely;

. River-flat Eucalypt Forest on Coastal Floodplains

The vegetation witl1in the floodplain area of Ropes Creek is largely comprised of Swamp 
Oak trees, indica~ve of Alluvial Woodland in accordance with NPWS 2002 and equivalent to 
the EEC River-flat Eucalypt Forest on Coastal FIood~ains.

Within the floodplain areas, there are heavy limitations as to wtlat may be deveioped. 

particularly in terms of rural re~dential development which occurs surrounding the study 
area. It is thus unlikely that future development would have a signifICant impact upon EEC.

4.2.3 Matters of national environmental significance. flora

(a) Threatened flora species (National)

A review of the schedules of the EPBC Act indicated the potential lor a list of threatened 

flora species to occur within a 10km radius 01 the site.

These species have been considered lor habitat presence and potential to occur within 

Appendix 2.1.

Based on the habitat assessment within Appendix 2.1, it is considered that the subject site 

provides varying levels of potential habitat for the following nationally listed threatened flora 

species:

. Pime/ea spicafa (low potential)

No nationally listed tl1reatened flora spades were observed witl1in tl1e subject site.

(b) Endangered ecological communities (National)

River-Mat Eucalypt Forest on Coastal Floodplains is not a nationally listed EEC.

4.2.4 Flora and EEC assessment conclusions

Almost all remnant vegetation within tl1e subject site could not be regarded as low condition 
in accordance with tl1e Biometric Assessment methodology as their patcll size is above 

O.25ha and they do not satisfy other quantrtative criteria of either canopy coverage or exotic 

understorey measurements.
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All remnants not regarded as low condition could be retained in ~tu and protected thus 

requiring no offset~ng. Any loss of moderate-g1Xld quality ~egetation would require an offset. 

There is ample space within Ille MlXldplain area of Ropes Creek for an internal offset should 

one be required.

Under a 7 part test of significance, a not significant impact upon the EECs would not require 
a Species Impact Statement to be prepared for flora. This is Ille likely scenario.

A referral to Department of Sustainability, Envimtlment, Water, Popu/aliOfls and 

Communities is not required as there will be no direct impacts or impacts causing a potential 
significant impact upon matters of national significance.

4.3 Fauna

All fauna spades recorded during survey{s) are listed in Table 3.3.

4.3.1 Fauna habitat

The fauna habitats present wrthin the site are identified within Table 4.1.

Table 4.1 - Observed fauna habitat
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A complete assessment of the location of habitat trees and the size of hollows within was not 
conducted as part of surveys undertaken. The available size range and quality of hoHows 

were noted during site visits.

Searches for significant habitat trees were howev8f undertaken during the fauna survey. These 

are trees containing large hollows suitable for use by owls and/or OOfltaining a number of good 
quality hollows typically OOflsis~ng of rTlOfe than one medium (10-3Ocm) sized hollow. A tree 

may also be OOflsidered signifICant where evidence of use by select fauna is found such as 
Yellow-bellied Glider sap feed tree, raptor nest, or owl roost. No significant habitat trees were 
recorded within the subject site.

Hollows OOs8fVed overall were found to be very few and generally only small (and rarely 

medium) in size across the subject site.

4.3.3 Local fauna matters

The Penrith City Council website does not men~on any locally significant fauna.

4.3.4 State legislative fauna matters

(a) Threatened species (NSW)

TSC Act - A search of the Alias of NSW Wildlife (OEH, 2013) database provided a list of 

threatened fauna species previously recorded within a 10km radius of the subject site. These
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species are listed in Table />2.2 (Appendix 2) and are considered for potential habitat within 

the subject site.

Based on the habitat assessment within Appendix 2, it is considered Itlat the subject site 

provides varying levels of potential habitat for the following state listed threatened fauna 

species:

COMMON NAME
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Note: Full habitat desctiptions for these species are provided in Appendix 2

Two (2) state listed threatened fauna species -large-footed Myotis (Myotis macropus) aOO 

East-coast Freetail Bat (Micronomus norfolkflnsis) - were recorded within the subject site 

during surveys. These two species are assessed in detail within the 7 part test (Appendix 3).

FM Act - No habitats suitable for threatened aquatic species were observed within the 

subject site and as such the provisions of Itlis act do not require any further consideration.

(b) Endangered populations (NSW)

There are no eOOangered fauna populations within the Penrith LGA.

(e) SEPP 44 Koala Habitat Protection

SEPP 44 Koala Habitat Protection applies to land within Local Government Areas (LGAs) 
listed under Schedule I of the Policy. In addilioo, Part 2 of the Policy outlines a three (3) 
step process to assess the likelihood of the land in question being potential or core koala
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habitat. Part 2 applies to land which has an area of greater ttlan I hectare or has, together 
with any adjoining land in the same ownership, an area of more than I hectare.

The subject site is not required to be considered under SEPP 44 as ttle Penrith LGA is not 

listed on ScheduJa I of this Policy.

4.3.5 National environmental significance. fauna

(a) Threatened species (National)

EPBe Act - A review of the sd1edules of the EPBe Act idenmied a list of threatened fauna 

species or spades habitat likely to occur within a IOkm radius of the subject site. These 

species have been listed in TabJa A2.2 (Appendix 2), and those with potential habitat within 
the subject site are considered in the seven-part test within Appendix 3.

Based on the habitat assessment within Appendix 2, it is considered ttlat the subject site 

provides varying Javels of potential habitat for the following nationally listed threatened fauna 

species:

-
Ruc-dlll
-

co-oN....,
"’"

...
-p*.....

..
--~
-~_w

....
..

Gre -headed F’ .foX:m::: V < ,.<

Green and Golden Belt Fr V ..untike;;:-

Austratasian Bittern ,..untike

Swift Parrot ,..unlike

< nt Hone eater ,..unlike

No nationally listed threatened fauna spades were recorded within the subject sHe during 

surveys undertaken.

(b) Protected migratory species (National)

The EPBe Act Protected Matters Report provides additionally listed terrestrial, weiland and 

marine migratory species of national signifJcance likely to occur, or with habitat for these 

species likely to occur, within a IOkln radius of the subject site. These migratOl)’ spades are 
considered in Table A2.3 (Appendix 2). Threatened migratory species are assessed in Table 
A2.2 (Appendix 2).

4.3.6 Fauna assessment conclusions

In accordance with Section SA of the EPA Act 1979, the 7 part test of significance (Appendix 

3) concluded that the proposed development will not have a significant impact on any state 
listed threatened fauna species or threatened fauna populations. This is provided that the 

mitigation measures in regard to tree hollows, outlined with the recommendations of this 

report are undertaken. Therefore, a Species Impact Statement should not be required for the 

proposed development in respect to fauna. This COflduslon also considers that the 

remaining area within the riparian and fI(X)(j affected lands of the subject site and nearby 
maintains suitable vegetation structure, hollow resources and open water foraging areas for 

threatened microbat spades recorded.

The proposed development was not considered to have a significant impact on threatened or 

migratory fauna species listed as mailers of national environmental s1gniflcance under the
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EPBC Acl 1999. As such a relerral to Department 01 Sustainability, Environment, Water, 

Populations and Comrrunities should not be required in respect to launa

4.4 Vegetation connectivity and wildlife corridors

The Allwial Woodland vegetation along the Iringes 01 Ropes Creek provides the onty 
connectrve habitat belv\leen the subject site and similar habitat extending to the south-east 

and north-west. In its current lorm this vegetation acts as a narrow corridor lor movement 01 

small to medium sized birds, reptiles, amphibians and small marrmals particularty as it is a 

drainage channel This corridor is also associated I’Ioith peripheral soaks and wetlands 

Subsequentty this corridor comprises an important part 01 the habitat connectivity I’Ioithin the 

locality

The corridor in its current state is however represented by trees lining the immediate banks 

01 Ropes Creek and as a result is made up 01 almost complete dominance by Cawarina 

giauca (Swall1l Oak), resulting in a deliciency ollloristics lor nectarrvor birds and mammals 
and hollows. This has had a bearing on the low recorded biodrversity I’Ioithin the study area, 
as the Ropes Creek and nearby soaks and dams provide the best consolidated habitat 
available to launa

By way 01 explanation, a corridor is used to ensure I’Ioildlile can move belv\leen vegetation 

parcels that contain habitat characteristics witable lor each taxa and loraging opportunities 
lor those taxa In other words they need protection and lood They also need mating 

opportunity and lor some I’Ioildlile movement opportunity is quite small as they are territorial 

l’IIhilst others are more opportunistic and rrigrate over larger areas

For sor I’Ioildlile the dispersal (home) range is quite smalll’llhilst others rrigrate over larger 
areas V\.tlere I’Ioildlile numbers, particularty some populations, and diversity are in large 

quantities and require rmvement to and lrom large areas (ecosystems) then a suitable large 
corridor linkage should be provided Likel’loise il a small quantity oll’loildlile is knol’\oTl to be 

present then a smaller corridor may aITommodate these species I populations adequately

The riparian buffers and 1 100 year flood constrained lands I’Ioithin the subject site are 
indicated on Figure 2 The resultant area offlood affected land fringing Ropes Creek and the 

parallel drainage soak to the south allows opportunity to enrich the corridor values through 
the subject site Whilst it is anticipated that not all of the flood affected land I’IoiII be 

rehabilitated either as an offset or as a riparian corridor, any additional rehabilitation would 

prove beneficial for the future threatened species habitat Such rehabilitation should also 

consider habitat suitability for threatened microbat species recorded as outlined in Section 
4.3.4a An improved outcome for fauna habitat quality and rmvement through the subject 
site is likety to result from any consolidated rehabilitation of the central e rridor

4.5 Potential ecological impact

The potential ee logical ill1lact from rezoning for subdivision in respect to fauna includes

Potential removal or isolation of hollow-bearing trees utilised by microbats, 

particularty recorded threatened species 
Removal of dams utilised by micro bats for foraging, particularly recorded threatened 

species, as well as water birds 

Potential removal of foraging habitat for birds and mega chiropteran bats from the 

removal of dead trees and mature flowering tree resources 
Potential indirect ill1lacts on the drainage line EEC vegetation through changes to 

hydrological regimes
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4.6 Mitigation measures

The proposed subdivision does not curren~y propose any works that will direc~y impact on 
the EEC - River.Mat Eucalypt Forest on Coastal Floodplains.

Riparian setbacks have been provided for in the proposed subdivision in accordance with 

NSW Office of Water Controlled Activity Guidelines 2012. As there are no works being 

proposed within the riparian conidor, tne corridor will not be directly impacted ami is 

expected to be aliowed to naturally regenerate. A high voltage electrical easement is present 
which places a significant limitation on the restoration of the riparian comdor which must be 
maintained on a regular basis as an infrastructure conidor. Any services, stormwater works 

or creek crossings required for the subdivision (if any) would be expected to comply with 
NSW Office of Water Controlled Ac~vity Guidelines 2012 in accordance with General Terms 

of Approval and any site specifIC requirements stipulated by the NSW Office of Water.

The EEC vegetation occurs within flood prone areas which is not suitable for development. 
As such the proposed subdivislon does not intend to cause any direct impacts. There is 
limited to flO potential threatened flora habitat within the proposed subdivision area given the 

existing level of management, clearing and lack of native vegetation.

The large constructed dam within the subject site provides secondary habitat for such 

species with high foraging use by Large.footed Myotis observed during survey. This large 
dam will be removed as part of the proposal.

Trees are only sparsely located through the subdivislon landscape and many of these may 
be retained within lots subject to their condition. Where any trees are likely to be removed, 
these trees may contain hollows or other habitat feature utilised by threatened species. 

Although the subdivision does not propose the direct removal of any trees, it is expected that 

some trees will be removed. Given their size, they may COfltain hollows suitable for hollow 

dependent threatened fauna.

A tree that is destroyed containing a microbat colony will either kill the colony or flush them 

out during the daylight period. Microbats flying during the day are at high risk of stress ami 

predation. Furthermore, destroying a threatened microbat breeding colony is considered a 

significant impact on the local popula~on of that species.

The foliowing mitigatioo measures are recommended to avoid. minimise and mitigate 

potential impacts on the sites EEC - River-flat Eucalypt Forest on Coastal Floodplains ami 

any hollow dependent threatened fauna habitat:

. The riparian corridor is to be protected and allowed to regenerate with exception to 

those areas impacted by the existing high voltage electrical easement; 
. Prior to the removal of any trees, an inspection for hollows and hollow dependent 

threatened fauna is to be undertaken umler the supervision of a fauna ecologist and 

allow for lt1e relocation of the impacted fauna. Should juveniles be contained within 
the affected tree then clearing is to be delayed until juveniles have vacated; 
. Artificial nest boxes are to be installed within the riparian corridor of appropriate 

locations to replace all affected holiows with every second nest box designed as a 
microbat box. The holiow inspection, removal and placement of hollowslboxes is to 
be under the direction of a fauna ecologist; and 

. Proposed road works and future DA’s should avoid the removal of existing trees.
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5.1 Conclusions

EPA Act and TSC Act

In respect of matters required to be considered under the EPA Act and relating to the 

species I provisions of the TSC Act.

. Two (2) threatened fauna species including large.footed Myotis (Myotis macropus) 
and East-coast Freetail Bat (Micronomus norfollr:ensis) were recorded wilt1in ami in 
close proximity to lt1e subject site

. No threatened flora spades was recorded within the subject site

. One (1) EECs - River.flat Eucalypt Forflst on Coa5/1l1 Floodplains was recorded 
within the subject site

. No emlangered populations have been observed

EPBC Act

In respect of matters required to be considered under the EPBC Act:

. No It1reatened fauna spades were recorded wilt1in or in close proximity to the subject 
site

. Two (2) protected migratory fauna spades listed umler the EPBC Act - Cattle Egret 
(ArriBa ibis) and Great Egret (Ardell alba) - were recorded wilt1in close proximity to 

the subject site

. No threatened flora spades was recorded within the subject site

. No EEC was recorded wilt1in the subject site

FMAct

In respect of matters relative to the FM Act. flO suitable habitat for threatened aquatic 

spades was observed within the subject site, ami there are no matters requiring further 
consideration under this Act.

Conclusion

It is concluded that the proposed subdivision and development of the subject site (lot 1672 
DP 855001) Capit~ Hill, Mount VelTlOO, is unlikely to result in a significant impact on any 
threatened species, populations or EECs or their habitats.
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As such no further assessments are considered to be required under the Environmantal 

Planning and Assessment Act 1979, the Environment Protection flnd Biodiversity 
Conservation Act 1999 or the Fisheries Management Act 1994.

5.2 Recommendations

This report has identified the following ecological issues, threatening processes and potential 

ecological impacts as a result of the proposed wor\(s:

. Potential removal or isolation of hollow-bearing trees utilised by mk:robats, 

particularly recorded It1reatened species

. Removal of dams uWised by microbats for foraging, particularly recorded ttueatened 

species, as well as water birds

. Potential removal of foraging habitat for birds and mega chiropteran bats from the 
removal of dead trees and mature Mowering tree resources

. Potential indirect impacts Ofl the drainage line EEC vegetation through changes to 

hydrological regimes

Recommendations for the management of Mora and fauna habitat onsite include:-

Flora

. Retain existing alluvial woodland vegetation along the creek line and allow 

regeneration to the width of a Class 1 riparian corridor.

. Wl1ere possibJe revegetation using locally occurring native plant species should be 

re-established within dear areas of the riparian corridor to maintain na~ve vegetation 
cover.

. Target weed COf1trol should be undertaken w~hin all areas of retained vegetation.

Fauna

. Hollows should be iden~fied in trees to be removed. Any hollow that is required to be 
removed should be replaced with a nest box of similar size entry within any bushland 

area being conserved. Boxes should be constructed all of weatherproof timber 

(marine ply), fasteners and external paint.

. The felling of all hollow-bearing trees is to be conducted under the supervision of a 
fauna ecologist to ensure appropriate animal welfare procedures are taken, 

particularly for threatened species. Hollows of high quality or with fauna recorded 

residing within should be sectionally dismantled and all hollows should be inspected 
for occupation, activity and pot!!f1tial for reuse. Re-used hollows or those with likely 
occupation are to be relocated to natural areas within dose proximity to the site.
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The survey methods outlined I’Ioithin this Appendix are standard techniques employed by 
Travers bushfire & ecology The fauna survey techniques deployed for each specific site are 
outlined I’Ioithin the survey effort table in the main body of this report. The techniques 
selected I’IoiII depend upon the site characteristics extent of available habitat as well as 
restrictions such as available survey time and weather conditions

If any additional or target survey techniques for fauna species are undertaken, beyond the 
standard r thods ou~ine I’Ioithin this Appendix, the details of these I’IoiII be described I’Ioithin 

the main body of this report

1 Standard survey techniques

1.1 Diurnal birds

Diurnal birds are typicalty identified visually and/or by calls during diurnal surveys Habitat 

searches to identify nests, feathers, eggs, or signs of foraging may be utilised more 

specifically for identifying threatened diurnal bird species

Visual observations are made more accurate I’Ioith the use of binoculars and l’IIhere 

necessary or practical, I’Ioith the use of a spotting scope Binoculars are carried by the fauna 

surveyor at all times during nocturnal and diurnal fauna surveys A birding field guide is 

a Miays avail ab Ie in th e fie Id I’IIh en req ui red fo r verificatio ns

Calls are identified in the field by the fauna surveyor If an unknol’\oTl call is heard it is cross- 
matched to cOll1lrehensrve bird call reference libraries taken into the field A call library of 

birds occupying the NSW coastal areas is also stored into a rrnbile phone for a quick 
reference This phone is carried into the field at all times and may be used for call-playback 
methods and recording calls for later analysis

Diurnal bird census points may be undertaken at large sites l’IIhere the total area may not be 

effectrvely covered during the survey period or as a r asure to ensure focused bird only 

survey

1.2 Nocturnal birds

Searches for evidence of 01’101 roosts, key perches and potential 01’101 roosting I breeding 
hollows are made during diurnal site searches \IIJlitewash, feathers or regurgitated pellets 
grve key information Pellets are sent for anatysis of contents to assist in identification l’IIhere 

necessary

The presence of nocturnal birds during the nocturnal period is first determined by quiet 

listening after dusk for calls by individuals emerging from diurnal roosts. Follol’loing this and 

provided no calls are heard call-playback techniques are employed for threatened species 
that have suitable habitat present
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Threatened nocturnal birds knol’\oTl to provide response to call-playback techniques include 

Masked OM (Tylo novaehollandiae), Powerful OM (Ninox slrenua), Barking OM (Ninox 
connivens), Sooty OM (Tylo lenebricosa), Grass OM (Tylo capensis), Black Bittern 

(ixobrychus fiavleollis), Australian Bittern (BoIaurus poleilapiilus) and Bush Stone-curlew 

(Burhinus grallarius)

Each call is typicalty played lor 5-rrinute periods \’\oith 5-rninute intervals 01 quiet listening lor 

a response This is loll owed \’\oith spotlighting and periods 01 quiet listening throughout the 

nocturnal survey

Separation distances between broadcasting stations during a single night 01 survey are 
advised lor different species \’\oithin survey guidelines. These include 1krn belv\leen 01’101 calls 

and 3krn belv\leen Bush Stone-curlew calls. Subsequent to this separate broadcasting 
stations \’\oill be deployed on the sarne night l’IIhere sites 01 signilicant size are surveyed 
Separations lor bitterns are not advised and these rnay be broadcast at a nurnber 01 stations 

along suitable habitat areas

Stag-watching \’\oill be undertaken l’IIhere suitable large hollows lor 01’101 nesting/roosting show 

signs 01 activity or are located \’\oithin developr nt areas Stag-watching 01 nesting trees 

should be undertaken during the recognised nesting period lor ol’lo1s \’\oith potential to occur

1.3 Arboreal mammals

Arboreal marnmals rnay be surveyed using Elliott type A, Band/or C traps, srnall and/or large 
hair tubes, spotlighting, call-playback techniques, scat searches or searches lor other signs 
01 actrvity

Baiting and layout lor Elliott trapping and hair tubing are typicalty incorporated into terrestrial 

trapping and hair tubing effort unless l’IIhere target survey is undertaken Standard baiting 
and layout is therelore described in Section A1.3.2 below \’\oithin terrestrial survey r thods 
Where gliders are targeted the standard bait rnix may be additionalty laced \’\oith a nectarrvor 

p owde r rnix used 10 r Ie ed in g ca ptive bird s. Whe re B rush-tai led P ha scog al es a re targeted th e 
standard bait rnix rnay be additionalty laced \’\oith an insectrvore powder rnix Where Eastern 

Pygrny Possurn is targeted the bait rrix \’\oill be rnore heavity laced \’\oith honey

Elliott traps lor arboreal captures are placed onto tree-rnounted platforrns that are attached 

to the trunk 2-3 rn above the ground at an incline to lacilitate drainage during inclernent 
weather. Plastic sleeves are placed around or over traps l’IIhen there is a possibility 01 wet 

weather in the lorecast. Arboreal hair tubes are attached to the trunk 01 trees using rubber 
bands \’\oith the tube entry lacing dol’\oTl preventing water entry

For all arboreal traps and hair tubes a rnixture 01 honey and water is sprayed onto the trunk 

up to 8 r tres above the trap and around the trap as a lure V\.tlere Eastern Pygrny Possurn 

is targeted a high C ncentrate honey-water rnix is also sprayed lrorn the base 01 trunk up 
and along connective branches

Arboreal traps and hair tubes are placed in trees selected to bias target species These are 
otten Ilowering or sap Ilow trees lor gliders, rough -barked trees lor the Brush-tailed 

Phascogale and Banksias lor the Eastern Pygrny possurn

Where habitat is suitable, the presences 01 Koala (Phascolaclos cinereus), Yellow-bellied 
Glider (Pelaurus auslrali5) and Squirrel Glider (Pelaurus norfo!censis) rnay be targeted by 

cal~playback techniques Calls are played lor 5-rninute periods during nocturnal surveys 
This is lollowed by quiet listening and spotlighting
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1.3.1 Koala survey

Koala survey is undertaken l’IIhere the site is considered to provide potential habitat under 

the definitions of SEPP 44 - Koala Habitat Protection or in the presence of feed trees listed 

in Appendix 1 of the Recovery Plan for the Koala Habitat may also be defined according to 

localty prepared Koala Plans of Management

SEPP 44 is applied to land I’Ioithin Local Government Areas (LGAs) listed under Schedule 1 

of the Policy. Part 2 is applied to land l’IIhich has an area of greater than 1 hectare or has, 

together I’Ioith any adjoining land in the same ol’\oTlership, an area of more than 1 hectare

To determine Potential Koala Habitat (PKH) under the definitions of SEPP 44 an estimate of 

the percentage density of each tree species I’Ioithin vegetation communities is deterrrined by 

averaging the percentage of stems counted PKH is defined as land l’IIhere at least 15% of 
the total number of trees in the upper or lower strata constitutes any of the tree species listed 

in Schedule 2 of the policy

V\.tlere Koala habitat is considered to be present the site I’IoiII be surveyed on foot, I’Ioith 
knol’\oTl Koala food trees being inspected for signs of use Trees are inspected for 

characteristic scratch and claw marks on the trunk and scats around the base of each tree 

Koalas may also be targeted during nocturnal survey invorving call-playback techniques and 

spotlighting

For large sites Koala search quadrats may be ell1lloyed I’Ioithin portions of corrmunities 

l’IIhere feed trees are present at suitable densities All Koala feed trees I’Ioithin quadrats are 
searched for signs of actrvity including characteristic claw marks on the trunk and faecal 

pellets around the base Pellet searches are undertaken according to the tree base search 

r thods described in Phillips & Callaghan (2008) Search quadrats are less labour intensrve 
than the SAT techniques described below but may onty be an initial survey effort to 

determine presence/absence

Where any Koala activity is recorded the cOll1llete Spot Assessr nt Technique (SAT) 
described by Phiiiips & Callaghan (2008) may be undertaken as a measure of Koala 

’activity’ This technique may also be employed in the first instance as an indicator of 

presence/absence, particularly l’IIhere a site has potential Koala actrvity based on previous 
records

For any survey technique the location and density of Koala droppings, if found, are 
docur nted

1.4 Terrestrial mammals

Various traps may be used to survey for the presence of terrestrial mammals These include 

Elliot trapping, medium and large cage trapping, small and large hair tubing and pitfall traps 
Other survey r thods for terrestrial mammals indude the use of camera surveillance, 

spotlighting and actrvity searches

Arboreal and terrestrial Elliott traps and hair tubes are placed in grids or more commonty 
along trap-lines of 5-10 traps separated by distances of 20-50m depending on site size and 

variation of habitat Trap or hair tube sizes selected at each trap station may alternate or may 
have an ell1lhasis on certain sizes according to target species

Selection of terrestrial Elliott trap, cage trap, hair tube or pitfall trap locations have an 

emphasis on nearby foliage, runways, shelters and signs of actrvity
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Standard bait mix for all Elliott traps, medium cage traps and hair tubes is a mixture of rolled 

oats, honey and peanut butter. Standard bait mix may be supplemented I’Ioith sardines in 

large hair tubes or cage traps to simultaneously target Spotted-tailed Quoll Cage traps may 
also be baited solely I’Ioith meat or roadkill to target Spotted-tailed Quoll Where Potoroos or 
Bandicoots are targeted, truffle oil may be used to lace the standard bait rrix or used on its 

C~

V\.tlere difficult to access, sensitrve or extended trapping periods are undertaken surveillance 

carreras can be used in terrestrial mammal surveys. The surveillance camera is rmunted on 

a tree and directed towards a closed baited cage trap Surveillance carreras may also be 

used to detect use or monitor actrvity at burrows, hollows, nests, etc

During diurnal site searches assessment is made of ’found’ scats, markings, diggings, 

runways and scratches located Any scats or pellets not readily identifiable (particularly 
predator scats) may be collected and sent to Barbara Triggs for identification of contents, 
hair or bone fragrrents

1.5 Bats

Micro-chiropteran bats are surveyed by echolocation using Anabat detectors or trapped 

using harp (Constantine) traps, mist nets or trip lines Microchiropteran bats are also 

surveyed by searches of subterranean habitats such as caves, tunnels or shafts l’IIhere 

present, or by searching structures such as under bridges and abandoned buildings or 

wall/ceiling cavities l’IIhere entry is possible

Anabat Mk 2 and SD-1 detectors are used in fixed passrve monitoring positions and/or 

during active nocturnal rmnitoring Active monitoring is used in conjunction I’Ioith spotlighting 
or during stag-watching for greater accuracy of recorded call identification

Bat call recordings are interpreted through Anabat V and Anabat CF Storage and Interface 
Module ZCAIM devices and anatjlsed using Anabat 6 and Analook 3.3q computer software 

packages

Harp traps and mist nets are placed along suitable ’flyways’ such as along open narrow 
road/river corridors to maxirrise the likelihood of captures. Traps may be purpose set to 

capture bats emerging from roosts by being placed at the entry of tunnels/caves or draped 
over the edge of bridges Trip lines are placed over water to trip low flying drinking bats into 
the water. These bats are collected as they sl’loim to the water’s edge

Harp traps are checked during early nocturnal survey as well as each rmrning Mist nets and 

trip lines require constant monitoring Captured bats are identified using field identification 

guides Bats are released at the point of capture after dusk or placed under trunk bark/splits 
of nearby trees

Mega-chiropteran bat species, such as Grey-headed Ftjling-fox, are surveyed by targeting 

floweringlfruiting trees during spotlighting actrvities and by listening to distinctrve 

vocalisations Suitable roosting habitat is searched for presence of small or large established 

call1ls during diurnal survey periods

1.6 Amphibians

All1lhibians are surveyed by vocal call identification, call-playback, spotlighting along the 

edge of water-bodies, pitfall trapping, funnel trapping, by drrving along sealed roads near 
wate lYIIays, h ab itat se arche s an d colle ctio n of tadp 01 es
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Calls are identified in the field by the fauna surveyor For sirrilar calling species or if an 
unknol’\oTl male call is heard it is cross-matched to frog call reference libraries taken into the 
field A call library of frogs occupying the NSW coastal areas is also stored into a mobile 

phone for a quick reference This phone is carried into the field at all tir s and may be used 
for ca II-pi ayba ck metho ds an d record in g ca II s for I ater ana tysis

All threatened frog species may be targeted by use of call-playback techniques l’IIhere 
suitable habitat exists, I’Ioith some species rmre reliable than others in providing a response 
Red-crol’\oTled Toadlet may also be targeted by clapping and loud retort along suitable habitat 

drainages in order to evoke a call response

Any amphibians found are visualty identified and when required to be examined are handled 

with latex gloves and kept rmist until release Any tadpoles requiring capture are collected 

with a scoop net and placed I’Ioithin a snap-lock clear plastic bag for anatysis of colour and 

morphological features

All1lhibian survey yields best results during or follol’loing wet periods I’Ioith seasonal breeding 
and subsequent male calling varying according each species. Targeted survey is thus 
undertaken in appropriate seasons

1.7 Reptiles

Reptiles are surveyed opportunistically during diurnal site visit(s), but also by habitat 

searches, pitfall trapping, funnel trapping, by drrving along roads on humid nights and by 
car ra surveillance at burrows

Habitat searches for reptiles are undertaken in likety localities such as under logs, rocky 
slabs on rock surfaces, under sheet debris, under bark exfoliations and leaf litter at the base 

of trees and along the edge of wetlands Aspect and land surface thermal properties are 
considered to determine best search locations particularly along rocky escarpr nts

During warmer months spotlighting may assist survey effort particularty during hurrid 

conditions

1.8 fnvertebrates

Target survey is undertaken for the Curmerland Plain Land Snail (Meridoiurr; comeovirens) 
l’IIhen in proximity to previous Atlas of NSW Wldlife Database records and particularly l’IIhere 

its typical host vegetation corrmunity is present The most appropriate areas of observed 
habitat are searched Dense areas of leaf litter I’Ioith likety rmisture retaining properties are 

scraped using a three pronged rake Logs, stUIl1lS, artificial refuse and rocks are also turned 

over. In large survey areas searches quadrats are undertaken eventy across highest quality 
habitat areas to estimate population size

The top (spiral side), side (shol’loing aperture) and underside (shol’loing umbilicus) of snail 

specimens found are photographed and sent to Michael Shea of the Australian Museum 
Malae logy Unit for confirmation of identification

2 Habitat Trees

Hollovo.-bearing tree surveys use a Trirr;b!e handheld GPS unit to log both field reference 
location as vo.ell as tree data Data such as hollovo. types, hollovo. size, tree species, diameter at 

breast height, canopy spread and overall height are docur nted A metal tag vo.ith the tree 
number is placed on the trunk for field relocation purposes ether habitat features such as nests 

and significant sized rristletoe for foraging are also noted
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3 Survey Effort Table Descriptors:

Target - Where effort is specificalty concentrated towards an indrvidual species Selected 

target species \’\oill be identified \’\oithin the survey effort table and l’IIhere necessary described 
\’\oithin the report 

Opportunistic - V\.tlere birds are identified by observation, call or indirect methods as the 

opportunity arises 

Habitat search - V\.tlere suitable areas of habitat for selected fauna groups such as frogs, 
reptiles and invertebrates are specificalty searched 

Diurnal Bird Census Point(s) - Are bird surveys undertaken \’\oithin a specified area 

surrounding a point (or in a quadrat) for a specified amount of time Size and time \’\oill be 

specified in the survey effort table These are more typicalty undertaken across larger sites 

where the total area cannot be effectrvely covered during the survey period Subsequently 
census points are selected to adequately represent each of the habitat areas present and 

particularly areas designated for proposed development Often census points are 

corrmenced at locationsl’llhere bird activity is noticeabty high 

Spotting-scope Outlook - A Nikon spotting scope \’\oith 16-47 zoom at x60 magnification on 
a mounted tripod is used for distant inspections of diurnal birds This is undertaken at 

wetlands for viewing waterfol’lo1 and waders but also other difficult to access areas. It may 
also be used for inspecting activity at nests, hollows and cormined \’\oith spotlight for a 

panoramic search in open areas 

Call-playback - This involves broadcasting recorded calls through a 15 watt Toa 
’Faunatech’ all1llifierto evoke a response from species knol’\oTl to reply. Species selected for 

cal~playback \’\oill be indicated in the survey effort table 

Spotlighting - is carried out using a hand held 55 watt spotlight powered by a 12 volt 

rechargeable battery. This technique involves walking amongst the woodland areas, forest 

fringes, along roads, trails and fence lines so that a maximum number of trees can be 

observed Spotlighting around water-bodies and particularly along the shallow fringes is 
used for finding frogs Spotlighting is used in cormination \’\oith binoculars or spotting scope 
for closer night inspections 

Stag-watching - involves watching hollows in the dusk period approximatety 15 minutes 

prior to dark until 30 minutes follo\’\oing dark Placement of the observer on the ground allows 

for a silhouette of any er rging fauna to be seen against the lighter sky background such 
that a spotlight is not required, l’IIhich would likely to disrupt emergence behaviour. Where 

any movement is observed a spotlight may then be used for identification purposes 

Search Quadrats - are undertaken \’\oithin a specified area surrounding a point (or in a 

quadrat) for a specified amount of time These are rmre typically undertaken across larger 
sites l’IIhere the total area cannot be effectrvely covered during the survey period 
Subsequentty quadrats are selected to adequately represent each of the suitable habitat 

areas present and particularly areas designated for proposed development The use of this 

technique simpty as an initial time-effectrve suitable indicator of presence/absence of Koalas 
has been discussed \’\oith Koala expert Stephen Phillips 

Koala Spot Assessment Technique (SAn - Method outlined by Phillips & Callaghan 

(2008) and accepted by the Australian Koala Foundation to determine Koala activity levels 

Actrvity levels are calculated from the proportion of trees sho\’\oing signs of Koala use as 
indicated by the presence of scats as well as site location \’\oithin the state 

Elliott trapping - using Elliott type A (33x10x1 0 cm) and Type B (45x15x15 cm), Band/or 

Type C traps for trapping small sized mammals. Trapping nights’ effort\’\oill be indicated in the 

survey effort table Trapping layout, trap sizes, baiting and trapping period \’\oill be outlined 

within the site specific r thodology section
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Medium Cage trapping - using medium sized cage traps (17x17x45 em foldout cages I’Ioith 

tread-plate mechanism or 22x25x58 em rigid cage I’Ioith tread-plate r chanism) for trapping 

up to catlbandicoot sized mammals Trapping layout, target species, baiting and trapping 

period I’IoiII be outlined I’Ioithin the site specific r thodology section 

Large Cage trapping - using large sized cage traps (25x25x50 cm foldout cages I’Ioith pull 
lever (meat) mechanism, 28x28x60 em foldout cages I’Ioith tread-plate r chanism or 
30x3Ox70cm rigid cage I’Ioith tread-plate mechanism) for trapping up to quoll sized mammals 

Trapping layout, target species, baiting and trapping period I’IoiII be outlined I’Ioithin the site 

specific r thodology section 

Hair tubing - using small (40rrm diar ter x 120mm long) and/or large (90mm diameter x 
200mm long) pve pipe sections for collecting mammal hair samples At one end of each 
tube is an enclosed chamber l’IIhere the bait is placed and capped Small drill holes in the 

inside face of the chamber allow the smell of the bait to permeate out through the tube 
I’Ioithout allol’loing access to the bait At the other open entry end, double-sided tape is 

attached around the inner rim so hair samples of animals entering the tube are collected 
Hair sall1lles collected are sent to Barbara Triggs for identification Trapping layout, tube 

sizes, baiting and trapping period I’IoiII be outlined I’Ioithin the site specific methodology section 

Pitfall trapping - is used to survey for small terrestrial mammals, frogs, reptiles and 
invertebrates Pitfall trapping invorves the use of 15cm diar ter and 60 em long pve 

stormwater pipe sections placed vertically into pre dug holes The pipe is placed and set firm 

I’Ioith surrounding soil so that the top rim is levell’loith the ground surface Drift fences made of 

damp-pro of-course nOmm I’Ioide are held tight and upright by wooden and steel pegs and 

run along the length of each trap-line Drift fences are run over the middle of each pit in the 

trap line ensuring at least 5m of fencing is run along each side of each pit Ground fauna 

passing beyond the pitfall transect are diverted towards the pits along the fence line 

Funnel trapping - is used to survey mainty for frogs and reptiles Funnel traps are 18cm x 
18cm x 75cm long and constructed of shade cloth I’Ioith an internal spring and I’Ioire frar in a 
simlar design to yabby traps At each end an inward facing funnel directs fauna through a 
4cm hole and into the trap Herpetofauna search the walls and corners for an exit and 

discover it difficult to re-find the internal exit hole As I’Ioith pitfall traps, funnel traps are used 

I’Ioith drift fences that drvert fauna towards the trap entry At least 5m of fencing is run 
between each funnel trap l’IIhich may be placed on either side of the fence Trapping layout, 

target species, fence lengths and trapping period I’IoiII be outlined I’Ioithin the site specific 
r thodology section 

Passive Anabat monitoring - involves leaving the bat recorder in a fixed mounted position 
to record call-sequences of passing bats Recording locations are determined in order to 

represent different available foraging structures for various micro-chiropteran bat species 
Dams, cleared ftyways, high insect actrvity areas, forest edges and ecotones are particularly 
targeted 

Active Anabat monitoring - is a r thod of actrve microbat recording during stag-watching 
or during complete nocturnal survey Active rmnitoring invorves an SD-1 recorder allied I’Ioith 

a PDA for viel’loing call-sequences in real-time When calls are heard the transducer 

mcrophone is activety directed towards the calling animal I’Ioith the aid of a spotlight, so 

longer and clearer call sequences may be recorded When calls of a potential threatened 

species are observed on the PDA screen a view by spotlight of the bat size and I’Ioing 

rmrphology is attempted for greater identification accuracy 

Active vehicle Anabat monitoring - is a method of active microbat recording deployed 
l’IIhen large distances need to be covered in a nocturnal survey period A Hi-mc extension 

cable allows the transducer microphone to be placed on a bracket on the roof of a travelling 
vehicle so calls may be viewed l’IIhilst driving The vehicle travels at no rmre than 40kmlh to
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prevent wind interference. When calls of a potential threatened species are observed on the 

dash mounted PDA screen active spo~igh~ng is undertaken. 

Harp trapping - is used to capture microchiropten’ln bats. Harp traps have an aluminium 
frame with a two-bank 4.2m2 area and calico capture bag set along the base area. 

Mist nelling - is used to capture microchiropteran bats. The mist net capture area is 2,4m 

high and 9m wide and supported by two 305m poles which are braced with ropes and pegs. 
Design is a Q,Q8mm ultraflne nylon monofilament thread arranged in a 14x14mm mesh, with 

fom horizontal capture pockets. These features are specific for the use to capture micro- 

chiropteran bat species and are provided from the only known supplier in Poland, 

Trip lining - is used to capture microchiropteran bats. Fishing line is strung tight on pegs in 

a zig-zag pattern across open water-bodies just above the water surface to trip drinking bats 
into the water. 

Camera surveillance - is used to monitor activity at burrows, hollows, etc, or to survey for 

species presence at baited statioos. A Reconyx Hyperfire digital weatherproof camera is 
used with a passive infrared motion detector and a night-time infrared illuminator. The 

camera is mounted on a tree or tripod and takes three consecutive photo frames on the 

detection of movement up to 30m away or the detection of a heal/cold source different to the 

ambient temperature. 

Weather conditions - Survey effort for eacl1 fauna group accounting for mettxxls 

undertaken, duration, and weather conditions are provided in the survey effort table. 

Weather details are documented for all survey techniques and indude:

. Air temperature; 

. Cloud cover; 

. Rain (eg none, light drizzle, heavy drizzle, heavy rain); 

. Recent rain events (where relevant); 

. Wind Strength eg calm, light (leaves rus~e), moderate (moves branches), strong 
(moves tree crowns); 
. Wind direction; and 

. Moon (where relevant) (eg none, 1/4 mooo, 1/2 mooo, 314 moon, full moon).
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Table A2.1 below provides an assessment of potential habitat within the subject site for state and nationally listed threatened Mora species 
recorded within 10km on the Atlas of NSW Wildlife Database (OEH) or indicated to have poten~al habitat present within 10km on the EPBC 

Protected Matters Tool.

Table A2.1 - Threatened nora habitat assessment

-

F NOr RECORDED 0N-SrTE
.

SHOU"’BE

REC<lO<DED ,.’"
-R.~ordl.1 CON8ODERED

_.... nc """ GROWTH FORM AHO -
.....- ... """"OE

"’" AaASI’ ""’-"’Cf. ... ... HABITAT REQUIREMENTS
""....

P,.
--~-PI ~

7 PART TE$T
("J _.,-~-

VI
("J

:_ 1:1...1 I~...,
Acacia pubescens

V V Spreading """’14 m high-

~~ ""’""""’~ growing ’"open forest and
.. ..

woodlands on day soils. D slribution limits
~ ~

N-Silpin g.. River.

AIocasuarina ",Sma. shrub 1-2m high growing fn open

glareicola sclerophyl !orest on lateritic so;!s derived
..~ ~ ..

~
from lertiary alluviums. D stribution limits
CastlereaQh NR reQion.

CyTI<lnchum
",C~mbe< N !winer"1 m. ""’"’" ’"

,"",M’
rainforest gullies, scrub & scree slopes.

..~ ~ ..

~~
Distribulion limits N-Gloucester ~

w.
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F NOT RECORDED 0N-Sf SHOO"’’’

REOORDED S’’1 "~I
-"’"""’" dC" CON8ODERED

~~ no ..... GROWTH FORM AHO -
.....-- "RmJRE

... ... HABITAT REQUIRE_NTS
"’.... _d-PI olW

7 PART TE$T............ 0<:UICf.

("J
PI ..
-".... ~-

("J
("J ’’I ’’I

, ,

DRlwynia rerwifolia
,.,,~"’ru’0.&1 m high. Grom ’"

~
Woodlands ,,’"-Forest 00

sandstooe "’,.or laterite. Distribution ......

~mits N-Howes Valley S-Cumberland

Plain.

Eucalyptus
",SmoottJ..ool1<ed ,~001, ""’""<rom

-’" vicinity of Bald Rock. ......

~

Grovil/ea junjperina
,.Erect to spreading shrub 0,5-1.5 metres

subsp. junipen’na
tall. G_ oo laterite ,,’" Tertiary

marginal low ". ..

allllV um. o;stribution limits""-~

londooderrv-ProspecI.

Grovil19a parvif/orn
,,Open to erect shrub to 1 metre. Grows in

subsp paNillora
woodland on light dayey soils D stributioo ..

..
..

~-
limits N.Cessnock S-AppOn.

HypS81a SlIssi/ifIora
"’’’’’ Prostrate hem, rooting at nodes, growing
"in damp places 00 the Cumberland Plain.

......

~

Micromyrtus
",Spreading shrub to 2 m high. Grows in dry

mjnutirloro sclerophyl forest dominated by Scribbly

~ gums and I,onbarl<s on T f!!1iary Alluviums. ......

Distributioo limits Western pM 0’

Cumber1aoo Plain.

P9rsoonia nulans
",Erect to spreading shrub. Grows in dry

~- sclerophyl fo({~st and woodland on tatoot...
......

"’"alluvial ~"’" o;stribution limits

Cumber1and Plain.
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F NOT RECORDED 0N-Sf SHOO"’’’

REOORDED S’’1 "~I
-"’"""’" dC" CON8ODERED

~~ no ..... GROWTH FORM AHO -
.....-- "RmJRE

... ... HABITAT REQUIRE_NTS
"’.... _d-PI olW

7 PART TE$T............ 0<:UICf.

("J
PI ..
-".... ~-

("J
("J ’’I ’’I

, ,

Pilularia novae-
".Wides ead "’’’ 00’ =~ ’"

hoIandiae seasonally dry depressions and margins ......

~
of marshes; may gfOw submel\led

Pimelea curvif/ora V V Woody hetb or sub-shrub to 0.2-1.2m high.

var. curviflora G_ 00 Hawkesbury sandstone 00"’
......

~-
shale ootcrops. Distribution Sydney.

Pimelea spicata
",Decull"lbenl or erect shrub to 0.5 m high.

~-
Occurs principal~ in woodland on soOts
"’’’"’’’ <rom Wl3namana Shales. .,,,I~ ,

Distribution limits N,Lansdowne ~

Shellharbour.

Pomaderris V V Shrub 10 3 metres high. Confined to Upper

""’~, Nepean aoo Cola Rivers where it grows in ......

- open forest.

Prerostytis gibbosa
",Terrestrial """"....~.00"’

- w__ "’’" " Hunter Valley ’"
.. ..

.d""",~ forest, sometimes w""
..

I ;’;:’perbarl<s.

Plerostytis saxioola
",Terrestrial orchid. Grows in shallow sandy

~,~
..","",od< ....~,usually near

Wianamatta ,Hawkesbury transition. ......

Dis~::::"’1" limits N-Hawkesbury RiVf!r S-Cam Utown.

Pultenaea "V EmcI shrub. Grov.rs in dry sclerophyl forest

parvil!oro
".,intetgmde "’-Tertiary

......

~-
A uooms "’’" Wl3namatta Shales.

Distributioo limits Cumberland Plain.
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F NOT RECORDED 0N-Sf SHOO"’’’

REOORDED S’’1 "~I
-"’"""’" dC" CON8ODERED

~~ no ..... GROWTH FORM AHO -
.....-- "RmJRE

... ... HABITAT REQUIRE_NTS
"’.... _d-PI olW

7 PART TE$T............ 0<:UICf.

("J
PI ..
-".... ~-

("J
("J ’’I ’’I

, ,

Srroblus penduJjrws
.,Tree or large shrub to 6m tal. Coastal

""’"’’00g watercourses.warmer ......
~

rainforest area.

"
Denotes species listed within 10km of the subject sitn on the Alias of NSW Wildlife database.

,~
Denotes species listed within 10km of the subject site in the EPBC Act habitat search.

V .Denotes vuloorable listed species under the relevant Act

E orEl .Denotes enda red listed species under the relevant Act

,This foak! is nol considered if no suitable habitat is present within the subject site

NOTE:
,’records’ refer to those provided by the Alias of NSW Wildlife database. Updated 1:100,000 database mapsheet requests to OEH am undertake

every 3 months as recommended.

,’nearby’ or ’recent’ recoo:ls are species spocif.c accounting tor home rafl9’l, dispersal ability and life cyde.
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Table Al.2 below provides an assessment of potential habitat within the subject site for state and nationally listed threatened fauna species 
recorded within 10km on the Atlas of NSW Wildlife Database (OEH) or indicated to have potential habitat present within 10kln on the EPBC 
Protected Matters Tool.

Table A2.2 - Threatened fauna habitat assessment

F NOT RECORDED ON-$ITE

- SHOU"’’’
Co-ooo.... RECORDED -R’~I "’1’1 CON........

""""" PREFERRED HABITAT
""’""

8\111
... - .. """""k_ltfI’k~ ... ... - ""’.......

.".. -... 5O<.OOCI’
""-- VI p, p’

----
..-T PART TEST

’"I
_0) .... VI
I~ VI
,,

Giant BuOTOWinQ V V Inhabits open torests and riparian forests

’"" ,""" non-perennial streams, digging

He/eioporus
""_.""~"’" =’" banks. ......

australiacus
Distribution Umit. N-Near Singleton ,.

,~
Sooth of Edoo.

Giant BaITed FI’OI"I ,,T errestriat inhabitant of rninforest and open

Mixopllyes item/us
fOfests. Distribution Umi/: N-Border ......

,~ Ranges Na/ional Park. S-Narooma.

Green and Golden ,V Prefers the edges of permanent wate.. i

Belt Frog streams, swamps, creeks. tagoons, fann
dams and omamefltat ponds. Often foond .

"..untikely .
Ulooa aurtla

~"~
unde. debris. Dis/nbu/ion Umil. N-Byroo
""S-Soulh of Eden.

Southem Belt FI’OI"I ,V Prefers the edges of permanent wate..

UlOria raniformis streams, swamps, creeks. tagoons, fann
dams and omamefltat ponds. Often foond

......

,~

unde. debris. Distribulion Urni!: N-ACT

Ba 
. 
S-Albu
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- SHOO"’’’
Co-ooo.... RECORDED
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’I
-PH dC.) CON........
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ON"’" - ...Selentflk ",.",. ... ... - Po._

""""RE

..._- <’I --~- 7 PART TEST""" -.... SO<:OIC:I’ PI ’M --

VI
_’1 - <’I
I~ VI

,
Broad.heatied ,,Sandstone outcrops, exfoliated rock slabs ,

,

Snake ’M,~hollows ’"coastal ’Mnear ,

Hopk>ceph.alus
coastal areas. Distribution Umit; N~ .., ~ ..

,

Mudgoo Pari<. S.Nowra. ,

bungaroides ,

,~ ,

Black-necked Stork ,~ Ore",’"tropical".omtemperate

Ephippiorll’fTldlus
terrestrial wetlands. estlJ3rine and littoral

asiaticus
habitats ,~"..mangroves. tidal

~"
mlKlflats. floodplains.-woodlands. .,..unhkely ,
irrigated lands. bore drains. sub-artesian

pools. farm dams and sewerage ponds.
Disln"bution Limit; N.Twood Heads. ,~

Nowra.

Australasian ,,’~M’"~ O~,water"shallow

Binem freshwater or brackish wetlands with tall

Botaurus reedbeds, ""","" rushes, rumbllngi.
, "

lignum and also in ricefields. drains in
. ..unhkely

poici/optilus
,~ tussocky p,,"",oo, occasionally

sa~marsh. braclUsh wetlands. Distriootion

Limit N,North of Lismoro, g. Eden

S!Xllled Harrier ,~ Utilises grassy plains. ""’" ’M

Circus assimilis
stubblef.elds; saltbush, spinifex

~
associations; scrublands. mallee.

.,..unlikely "
heathlands; ","" grassy woodlands.

Disln"bution Limit,. N-Twood Heads. ,~

Sooth of Eden.

Flora & Fauna ConstraUlts Assessment (Al1099F2) ""
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Little Eagle V .Utilises pains, foothms, "P" forests,

Hieroaetus
woodlaoos ,,’" scrublaoos; river "’"

gums 00 watercourses OM lakes. .,",",

-,
~"

Disln’bution Limit, N-Tweed Heads. ,. ,
Souffl of Eden.

Squa’tHai!ed Kite V .Utilises moslfy coastal aoo sub-roastal

Lophoicfinia isura open forest, woodlaoo Of lightly timbered

~"
habitats OM inlaoo habitats 0"’" .,.,,~ ,

watercourses and malJoo that are rich in

passerine birds. Disfribufion Umit: N.

Goondiwindi, S..So<Jffl of Eden,

Red Goshawk ,V Inhabits tall open forests and woodlands.

Erythrotriorr:his
Breeds ’" "",~ adjacent "
watercourses "’weHaoos. Distn’bution ......

radiatus

~"-
Limit N-Border Ranges National Park, 5,
Foster,

Bush 5tOl1fH:Uflew ,.U!ilises "P" forests OM savannah

Burllinus woodlaoos, sometimes ’OM =,.

savannah OM mangrove fringes.
.,..unlikely ,

(lrallan’us
~

Disln’bulian Limit N-BorrJer Ranges
National Pari<. S,Near Nowra.

Australian Painted V V Most numerous within the Murray-Darling
Snipe basin and inland Australia with... marshes

ROSlratu/a
OM freshwater wetlands .;.swampy .,..NOllikely .

auS/ralis vegetatkln, Disln’bulion Limit; N,Twood

,~
Heads, S-Soulh 01 Eden.
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Gang1)ang V .Prefers wener forests and woodlands

CocI<o~ from sea level to " 2’OOOm on Divkle,

Callocepllaloo
timbered foothills and valleys, ~mbered

,
watercourses, coastal scrubs, farmlands .marginal ..unlikely

fimbn’atum

~"
OM suburban gardens, Dis/n’bu/ion

,
Limit mid north coas/of NSW/o western

Victoria,

Glossy Black. V .Open forests with AI/ocasuarina species
CocI<.oo and hollows for nes~ng, Disln’bu/ion Limit

CalyptOrllynchus
N, Tweed Heads, S,SouIh of Eden, ......

la/ham’

~"

littJe lorikeet V .Inhabits forests, woodlands; large trees in

Glossopsilla "P" country; timbered watercourses,
,

shellerbeds, and street trees Dis/rioo/ion
.~mited ..unlikely

pusilla
Limi/, N,Twood Heads, S-Soulh of Eden,

~

Swill Parrot ,,Inhabits eucalypt forests and woodlands

La//lamus
~. winter flowering eucalypts,
Distribution Limit; N.soro., Ranges

.,..unlikely "
discoio<Jr

~-
National Park, S-Soulh of Eden,

Masked OWl V .Open forest & woodlands with cleared

’’’’’
areaS for hunting OM hoUow trees ffi

’"’
dense vegetation for roosting. Dis/ribution . .

.unlikely .
novaehollandiae op~mal
~"

Limit N-Border Ranges Na/ional Pam, S.
Eden,

Flora & Fauna ConStraUlts Assessment (Al1099F2) "
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Eastern Bristlebirn ,,Coastal woodlands, dense scrubs ,""

Dasyomis
heathlands, especially where Ow

heathland borders taller woodland ~ ......
brachypterus

dense tall tea,tree. Dismbl Lirn;t N- ,,~

Tweed Heads. S.south of Eden.

Speckled Warbler V .,~""in temperate eucalypt woodland

Chrhonicole
and open forest including forest edges,
wooded fannland and urban areas with ......

sagitlata
mature eucalypts. Distribution Lirn;t N,

~"

Urbanvolle. S-Erkm.

Black<hinned V .,~"""’woodlands containing ""..

Honeyeater ironbark associatioos ,"" River eo"

Mefifhraplus
Gums, also drier coastal woodlands of the

Cumberland Plain and Hunter Richmor.d .limited ..unli~ely ,
gularis gutan’s

and Clarence. Distribution Limit: N-Cape
~"

Vorl< pen. 0kI. S,ViClor H. MI Lofty Ra &
Flinders Ra. SA.

R8!’lent Honeyeater "^ ,Found in temperate eucalypt woodland

Xanthomyta
and open forest including forest edges,

,! ,
wooded fannland and urban areas with

. ..unli~ely
Pflry ia

mature eucalypts. Distribution Lirn;t N,
~-

Urbanvolle. S-Erkm.

Varied Sittella V .Open eucalypt woodlandsJforests (except

Daphoonosirra
heavier rainforests); mallee. inland acacia.

"’~
coastal tea.tree scrubs; gorroourses. .limited ..unlikely ,

~
shelterbelts, orchards, "’"’.scrubby
g3r ns. Distribution Limit N,80rder

R’ s National Pari<. S,Soutfl of Eden.

Flora & Fauna ConstraUlts Assessment (Al1099F2) "
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Scarlet Robin V .,~’"’"foothill forests. woodlands,

Petroica watercourses; ’" autumn,winter, ~.

"""""9 open habitats; river red gum woodlands, .limited ..unlikely ,

~" golf courses, parks, orchards, gardens.
Disln’bution Limit: N-Twood Heads. ,. ,
South of Eden.

Flame Robin V .Summer: forests, woodlands, scrubs, from

Petroica
sea’\evel to c. 1800 m. Autumn-winter:

phoonicea
open woodlands, plains, paddocks, golf .limited ..unlikely ,

~"
courses, parks, OfChards Distribution

Limit N notthem NSW tablelands. ,.

South of Eden.

Diamond Firetail V .Found in Eucalypt woodlands, forests and

Stagonopleura
mallee where there is grassy underslorey

gullata
west of the Great Div. also drier coastal

~"
woodlands of the Cumbertand Plain and

.limited ..unlikely ,
Hunter Richmond .’"Clarence River

Valleys. Disln’buIion Limit N.

Rockllampton Q. S,Eyro Pen Kangaroo
Is, SA.

Spotted-tailed V ,Dry and moist open forests containing
a"’" "’,,’ caves, ""Ow "’.~ trees.

Dasyurus
Disln’bution Limit N-Mt Warning National ......

macu/atus
Parl.. S-South of Eden.

~-
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Koala V .Inhabits both wet & dT)’ eucalypt fo<est on

PIlascolarclos high nutrient soils containing preferred
’""trees DistJibution Limit N-Twood

.,..unlikely .
c;oorous ,
OEH EPIIe

Heads, S,South ofEoon.

C"",_ V V Coastal heath and dry and wet sclerophyll ! ! !
’"- forests w"".,,~ understorey, , , ,

"""""",
Disln’bulion Limit; N,Mt Warning National ..i .i .i ..

tridactylus
Parl.. S-Sou/h of Eden , , ,

, , ,

,~
, , ,
, , ,

Brush,tailed Rock- ,V Found in rocky gorges with a vf!getation
wallaby of rainforest Of open forests to isolated

,

m,’, 00"’-"sem~aTid woodland ..
!
..

PetfO(jale ..

penicmala country. Distribution Limit N-NOfth"

,~
T enterfl /d. S. bala,

Grey,headed V V Found in a variety of habitats including
F~ing,fox rainfo<est, mangroves, paperbark swamp.

Pteropus
wet and dry open fo<est and cultivated

, "
areaS, Forms camps commonly found in

. ,,,

poIiocephalus
~"~ gullies and in vegetation with a dense

canopy_ Disln’bution Limit: N.Tweed

Heads. S.Eden.
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, ,
EastrGOaSt F,eetail V .Inhabits-""~.".woodlands , ,

, ,

’" foraging above tile canopy and along the , ,

Micronomus edge of forests,Roosts in t,ee hoIloY;s, , ,
.

,
.
.

, ,

norfo/kensis
unde,".,eO buildings, Distribution , ,

, ,

~"
Limit N-Woodenbong. S-Pambula. , ,

,

large-eared Pied V V Warmrternperate ’" subtropical ’" !
’" sclerophyll forest and woodland. Roosts in

,

,

tunnels ,,",~""’~ ’"
,

Chafjn%bus caves, ....,..

colonies of up to 30 animals. Distribution
,

-, ,

Limit N.BorrJer Ranges Nation Park ,. ,

,~ ,

w. ,

Eastern Falsistrelle V .Recorded roosting in caves. old buildings

IFalsistrellus
,eO’""""’Distribution Limit: N.

,.~mited ..unlikely
tasmaniensis

"’""’" Ranges National P,. ,.

~
Pamw/a.

,

Eastem Bentwing, V .Prefers areas wtlere there are caves, old i
"" mines, old buildings, stormwater drains & ,

Miniopterus
well timbered areas. Distribution Limit: N- ....!..

orianae oceansis
BorOOr Ranges National Park S,South of

:
~

Eden.
,

littJe Bentwing:bat V .R~"’"~~,"’" buildings ,""

Miniopterus
structures ’"""higher rainfall forests

,bog "’"~"=""’Australia, .... ,~ .
auSlIalis

Distn.bulion Limir~n N. r Ranges
~"

National Park. S.s ne,

Flora & Fauna ConstraUlts Assessment (Al1099F2) "
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Large-tooted V .R=" ;, caves, mines, tunn~s,

Myotis buildings,tree IloIIows and under b .

Myotis macropus FOfages Over ’’’"water, Distribution ,.....

~"
limits: N-Bcrder Ranges National Pari<. 5,
South of Eden.

Greater Broad, V .Inhabits areaS containing moist river &
"""" ’" creek systems especially-lined

Scoteanax
creeks, Distribution Limir.- N,Border ......

nmppel/ii Ranges National Pari<. 5,Pambula,

~"

N~ Holland .V 0.=, ;, heathlands, woodlands,

Moo" openforest and paperbark swamps and on

Pseudomys sandy, "’m,~ ""’" soils Coastal

novoohollandioo populations have a marked preference for

,~ sandy substrates, a heathy understoreyof ......
leguminous shrubs less than 1m high and

’P’M ,~"’litter, Reoolonise ’"

regenerating ""m’areas Distribution

Limir, N. r Ranges National Park, 5,
Sourh of Eden.

Cumbenand Plain ,.Inhabits remnant eucalypt woodland of
Land Snail "’"Cumber1and Plan. Shelters under

Meridoium logs, debris, dumps of grass, around
.limited ..unlikely .

comeovirons
base of trees and burrowing into kxIse

~"
soil. Distribution Limit: Cumberland Plain

of 5vdoov Basin Reoion

Flora & Fauna ConStraUlts Assessment (Al1099F2) ’"
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Macquarie Perch V ,0=,10 =- east Australia"

Macquaria
moderate to high altitudes in rivf!I’S and

austra/asica
TeseTVOirs, Historical records show the

,~ species was widespread and abundant in
".."PP’" reaches"’"Lachlan,

MUl71Jmbidgoo ,,"Murray Rivers ’"" ......

thair tributaries, Allen (1989) states that
introducoo populations .m pr8S6nt"

Nepean River and water supply dams in
tha Sydney area, Occurs in lakes and
fIowin str&ams, usuallv in dOOD holes,

Australian Grey1ing -, V Clear, moderate to fast flowing water in
-

the upper Teaches of rivers (sometimes toProto/roCIes ".

- a~itudes aoove looom), Typically foond in .. ..=~. ,~
..

,~
gravel oottom "",0’’’0 forming

aggrega~!o ~IOW balliers I~~, upstreammovement _irs, waterfalls,

~" Denotes s s listed within 10km of the sub’ s~e 00 the Atlas of NSW Wiidlife database

,~.Deootes species listed within 10km of the sub’ s<\e in the EPBC Ad habitat search

V .Denotes vulnerable listed species under the relevant Act

,.Denotes endangered listed species under the relevant Act

I. This field is oot considered if no suitable habitat is present within the subject s<te

NOTE:
,’recorns’ reler to those provided by the Alias of NSW Wildlife database, Updated 1:100,000 database mapsheet requests to OEH are undertaken

every 3 months as recommended

,’nearby’ Of ’recent’ records are species specifIC accounting /Of home range, dispersal ability and Irte cycle,

A detailed assessment in accordance wilt1 Section SA of the EPA Actwill be completed for these species in Appendix 3 of this report,

Flora & Fauna ConstraUlIS Assessment (Al1099F2) "



Table A2.3 below provides an assessment of poten~al habitat within the SlJbject site for nationally protected migratory fauna species recorded 

within !Okln on the EPBC Protected Matters Tool. Nationally threatened migratory species are considered in Table A2.2 above.

Table A2.3 - Migratory fauna habitat assessment

Su",_

Co-oN_ ~EDHA8lTAT I’I~""
RIoCOI’dMt

A It;
~ ... 00-...

s .-,.,... _.iIOI)"~
,>’)

,>’)

White-bellied Sea Eagle
Coasts. islands, estuaries. inlets, large rivers, inland ~

lakes, reservoirs. ,.

(Haliaeetus /eucogaster)
Sedenta ’dis ""’"

Airspace over forests, woodlands, farmlands. plains. .

White-lIuoated Needletail
la~es. coasts, towns; companies ’",",’""eo ."’"
favoured hilltops and timbered ranges. Breeds Siberia, ,.

(Hirundapus caudacutus)
HimHayas, east to Japan. Summer migrant to eastern
Australia.

Open woodlands will1 sandy. loamy soil; sandndges. .

Rainbow Bee-ealer
sandspits, riverbanks, road cuttings, beaches, dunes.

dilts, mangroves, rainforest, woodlands, golf courses. ..
(Merops ornatus)

Broeding resident in OOITllem Australia. Summer

broedin miarant to south-east & south-west Australia.
Rainforests, eucalypt woodlands; coastal scrubs: damp .

Black-faced Monarch gullies.rainforest, eucalypt forest ~.""""
.

(Mooarcha melaoopsis) woodland when migrating. Summer breeding migrant to
.

coastal soulh-Bast Australia otherwise uncommon.

Heavily vegetated gullies in forests, taller woodlands. .

usually above shrutHayer; during migration, coastal

Satin Ftycalcher forests, woodlands, mangroves, trees in open country,
..

(Myiagra cyanoleuca) gardens. B"’" roostly south-east Australia ,

Tasmania over wanner months, winters in OOITh-east

Q.

Flora & Fauna ConStraUlIS Assessment (Al1099F2) eo
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Co-ooo.... PREFERRED HABITAT .....

A .....
~ - 00-...

s -.,. .,..iI’OI,. ~
’’’’

’’’’

Undergrowth "rainforestsJwetter eucalypt .

forests/gullies; monsoon forests, papernarks, sut..inland

RlIfous Fantail
and coastal scrubs; mangroves, watercoorses; par1<.s,
gardens, ""migration, lanns, ,-"buildings. ,.

(Rhipidura rufilroos)
Brooding migrant to south..east Australia over warmer
months. AIIitudinal1~ranl in north..east N’W ;"

mountain forests duri wam76r months.

Shallows of rivers, estuaries; tidal mLJdnats, freshwater A single Great Egret we,--

wetlands; sewerage ponds, irrigation areas, larger dams, foraging along the frifl9 of the wetiand
etc, area to the south.west of the subject site,

Dispersive, cosmopolitan. This wetland and most suitable foraging
habitat ;,contained within ’"""""

Great EQret
affected areaS, ,~fKItential nesting

,,habitat is only contained within this frood
(Ardea alba)

affected area also. Maintaining ’’’’’’’

affected lands as oon...-levelopable lands
will retain sufftdf!nt areas of habitat such

that this species-"00’ likely ""

significan~y impacted 0,.,"""""’
subdivision.
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Co-ooo.... PREFERRED HABITAT I....

A .....
~ - 00-...

s -.,. .,..iI’OI,. ~
’’’’

’’’’

Stock P’’’’’’’’’. pastures, croplands, gartlage tips. Cattle Egrets were initially observed as a

wetlands, ~dal mudflats, drains. Broods in Summer in """""approximately"individuals

w31TOOr palTS of range induding NSW. foraging together along the fringes of the
wetland strip located to the south-west of
the subject site. At this location they were

foraging alongside cattle as a host. This
wetland and surrounding trees. particularly
on the neighbouring property to the west,

provides the most suitable nearby nesting
habitat and will be retained within the

riparian habitat area. A flock were later
observed roosting at night within these
trees on neighbouring land.

Cattle EQret ..

(Ardea ibis) Foraging habitat is likely to be anywhere
within the site where cattle is present or

otherwise ",,".,riparian habitats.

There will be less potential for this species
to OCCUr f~lowing the removal of cattle
from the subject site. Regardless of this,
there is much suitable foraging habitat and
alternate """species options ’"’"

nearby locality. Therefore, the Cattle Egret
is not likely to be significantly impacted by
the proposed subdivision provided that it

,00 demonstrated that the riparian
habitats will be improved aJ’ld protected as

I oart of the orooosal.
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~ - 00-...

s -.,. .,..iI’OI,. ~
’’’’

’’’’

Soft wet ground 0( shallow water with tussocks and .

other green 0( dead growth; wet parts of paddocks;

latham’s Snipe
seepage below dams; irrigated areas; scrub 0( open
woodland from sea-level to alpine bogs Over 2000m; ,.

(Ga/linago hardwicJd,)
samphire 00 saltmarshes; mangrove flinges. ’’’’’’’’

Japan. Regular Summer migrant fa Australia. """’"

averwinter.

Aerial: OVer open country, from semi..arid deserts ta -

coasts, islands; sometimes Over forests, d~es. Breeds

Fork-tailed Swift Siben’a, Himi/<lyas,"""Japan south-6ast Asia
,.

(Apus pacificus) Summer migrant la east Australia. Mass movements
associated wilh /<lIe Summer law pressure systems into

east Australia. Otherwise uncommon.

Flora & Fauna ConstraUlts Assessment (Al1099F2) "



Council is required to consider the impact upon threatened species. populations and I Of 
EECs from any development Of activity via the process of a 7 part test of significance. The 

significance of the assessment is then used to determine the need for a more detailed 

species impact statement (SIS).

The following 7 part test of signifK:ance relies on the ecological assessment provided in 

Sections 3 and 4 of this report and should be read as such.

The 7 part test of significance is as follows.

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

Detailed flora and fauna investigations of the SlJbject site, together with habitat assessments, 
have resu~ed in the identifica~on of poten~al habitat for a variety of threatened species. An 
assessment of theSB species is as follows:

Threatened flora

. Gmvillea juniperina subsp.juniperina 

. Pimelaa spicata

Endangered ecological communities

. River-Flat Eucalypt ForBst 011 Coastal Floodplains’

Threatened fauna

Green and Golden Bell Frog 
Black-necked Star!<. 

Australasian Brttern 

lrtUe Eagle 

Square-tailed Kite 

Spotted Harrier 
Busl1 Stone-curlew 

Gang-gang Cockatoo 
l~tle lorikeet 

Swift Parrot 

Masked Owl 

Black-chinned Honeyeater 

Regent Honeyeatef

Varied SiUella 

Scarlet Robin 

Flame Robin 

Diamond Firetail 

Koala 

Grey-headed Flying-fox 
East-coast Freetail Bat’ 

Eastern Falsistrelle 

lit~e Bentwing-bat 
Eastern Bentwing-bat 
large-footed Myotis’ 
Greater Broad-nosed Bat 

Cumberland Plain land Snail

Endangered populations

.None for fauna

Flora & Fauna Constraints Assessment (At t099F2) "



. Dillwynia tenuifolia, Kemps Creek 

. Marsdenia viridinora subsp. viridiflora populatioo in the Bankstown, Blacktown, Camden, 

Campbelltown, Fairfield, Holroyd, Liverpool and Penrith local government areas

Species indicated with a 
..- 

were recorded within arldlor in dose proximity to the subject site 

during surveys. Despite the presence of potential habitat, the remaining listed species were 

not recorded during the flora and fauna survey. It is considered that the proposal is unlikely 
to disrupt the life cycle for any of these listed species such that a viable local population 
would be placed at risk of ex~nction.

Summary of threatened species recorded

Large-footed Myotis (Myotis macropus)

The Large-footed Myo~s inhaDiIs rainforests and open forests containing creeks and lakes 

over which it feeds and roosts in tree hollows, caves, mines, under bridges, in tunnels and 

occasionally buildings (Richards 1995). The Large-footed Myotis predominan~y forages 

along creek lines and over waterbodies where it takes insects and small fish from on ami just 
below the water surface (Richards 1995).

This species has a strong association with streams and permanent waterways, most 

frequently at low elevations and in flat or undulating country and uSIJally in areas that are 

vegetated rather than cleared. They will live in most habitat types as 10flQ as it is near water 

(Churchill 20(8).

The Large-footed Myotis was recorded by Anabat foraging over the two large open water 

areas within the subject site and nearby during survey. This includes the large dam located 

w~hin the subject site and the large wetland area to the south-west that extends into 

neighbouring property further west. Up to three individuals were spotlighted continually 

foraging over the large dam within the subject site following dusk during nocturnal survey on 
the 7*’ February 2012, conflrming the value of this open water resource.

Whilst Ropes Creek provides foraging sections for this species, the narrow vegetated nature 

of this drainage does not provide as likely value for foraging as the two large open water 

areas where the species was recorded. The large wetland area is located within the non- 

developable riparian and 1:100 year Mood affected lands however the large north-eastern 

dam is located outside of this ami will be removed as part of the proposal. This removal will 

impact on the species but will flOt likely be significant given the extent of other similar dams 

in the locamy.

This species is expected to be utilising a bridge or culvert in the locality for roosting but may 
be using hollows also within the subject site.

Assessment conclusion for hollow-dependentthreetened microbets

The removal of a hollow utilised as a roosting site and possibly a breeding colmly is 
considered likely to significantly impact on the local population. Therefore. this assessment 

may conclude a not significant outcome on the assump~on that no trees of habitat value are 
removed with the development landscape. Mitigation measures have been proposed in the 

event that trees are removed.

Any trees required for removal should be flrst inspected for habitat potential by a fauna 

ecologist. The removal of any tree containing iden@ed hollows or quality habitat features 
should then be supervised by a fauna ecologist to ensure appropriate wetfare and relocation 

procedures for residing fauna, particularly threatened microbats.
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Any hollow that is found to be utilised by threatened fauna or of high quality should be 
relocated into trees along the riparian protec~on areas under the direction 01 the fauna 

ecologist. All other hollows shoold be replaced with nest boxes and installed within the 

riparian protec~on areas, with every second nest box designed fOf microbat species.

Based on the presence of very lew trees throogh the development larldscape it is likely that 

very few, if any trees, will be required for removal as part 01 development w~hin the 

subdivision. Based on a low density of available hollows there is low poten~al for any trees 
to be removed to require the above precau~Oflary process.

East-coast Freetail-bat (Micronomus norlolkensis)

The East-coast Freetail Bat forages above the canopy of open forests and woodlamls and in 

clearings at forest edges, leeding on small insects (Allison, Haye & law 2008). This species 
is thought to roost predominantly in tree hollows but also under loose bark and occasionally 
in houses and outbuildings (Allison, Hoye & law 2008). Until recent findings of a roost within 

mangroves, all known natural roosts had occurred within holiow spouts of large mature 

eucalypts. The species is often foond close to dams and waterholes. The East-coast Freetail 

Bat species will utilize paddock trees and isolated remnant vegetation when in proxim~y to 

larger forest remnants (Allison, Hoye & law 2008).

This is a highly mobile spades and local habitat would not be exclusive to the subject site. 

Hay al. al (2008) suggest that despite a female recorded 6km from its roost, this species 

generally forages within a few kilometres 01 roosts.

PhD student Anna McConvill from the University 01 Newcastle recently has undertaken a 

more lormal ami detailed analysis to investigate larldscape habitat use by this spades. She 
foond that cleared and semi-cJaared landscapes were foond to have higher activity levels 

than urban or forested landscapes. Riparian sites were also lound to have high activity 
Javels. Prior to McConvill"s work, this species was known lor its utilisation of paddock trees in 

disturbed landscapes where nearby forest and woodland habitats occur (Hay et. al 2008).

The East-coast Freetail Bat was recorded foraging by Anabat over the large dam within the 

subject site during survey. It is considered that the SlJbject site provides suitable foraging, 
roos~ng and breeding habitat for this spades. The removal of a hollow utilised as a roosting 
site and possibly a breeding colony is considered likely to significan~y impact on the local 

population. Therelore this species has the same assessment conclusion and mitigation 
measures as the large-footed Myotis above.

b) In the case of an endangered population, whether the action proposed is likely 
to have an adverse effect on the life cycle of the species that constitutes the 

endangered population such that a viable local population of the species is 

likely to be placed at risk of edinction

There are no endangered fauna populations recorded within 10km of the SlJbject site.

There are two endangered flora populations within locality, these are:

. Dillwynia tenuifolia, Kemps Creek 

. Marsdania viridifloro subsp. viridi!lor8 population in the Bankstown, Blacktown, 

Camden, Campbelltown, Fairfield, Holroyd, Liverpool and Penrith local govemment 
areas
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Despite searches undertaken for both of these species \’\oithin the subject site, no specimens 
were located

Therefore, it is considered that the action proposed is not liketjl to have an adverse effect on 
the life cycle of these species that constitute the endangered populations such that a viable 

local population of these species is liketjl to be placed at risk of extinction

c) fn the case of a critically endangered or endangered ecological community, 
whether the action proposed:

i, fs 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

The Rrver-Flat Eucatjlpt Forest on Coastal Floodplains is restricted to the alluvial flats \’\oithin 
the subject site and occupies an area of approximatetjl 1.91 ha

A portion of the EEC vegetation is \’\oithin a 60m \’\oide electrical easement and may be partly 

managed on a regular basis

As the vegetation is \’\oithin a riparian corridor, the NSW Office of Water have issued 

guidelines for protection of waterC urses In this instance the watercourse is a 3" order 

stream and \’\oill be require setbacks of a rrinirrum of 30m plus the channel\’\oidth Effectrvely 
this would see retention of all existing vegetation \’\oithin the riparian corridor and thus the 

proposal is unlikely to have an adverse effect on the extent of the ecological community such 

that its local OITurrence is likely to be placed at risk of extinction

ii, fs likely to substantially and adversely modify the composition such that its 

local occurrence is likely to be placed at risk of extinction,

The proposal \’\oill not require any changes to the cOll1losition of the existing remnant 

vegetation and asset protection Iones \’\oill be outside of the riparian corridor

It is unlikely that the proposed development \’\oill adversely modify the composition of this 

corrmunity such that its local occurrence is liketjl to be placed at risk of extinction

d) fn relation to the habitat of threatened species, populations or ecological 

community:

It is considered that the habitat attributes of the subject site provide knol’lm or potential 
habitat for Greviiiea juniperina subsp juniperina, Pirr;e!ea spica/a, River-flat Eucalypt Forest 

on Coastal Floodplains, Green and Golden Bell Frog, Black-necked Stork, Australasian 

Bittern, Little Eagle, Square-tailed Kite, Spotted Harrier, Bush Stone-curlew, Gang-gang 
Cockatoo, Little Lorikeet, S\’\oift Parrot, Masked OM, Black-chinned Honeyeater, Regent 

Honeyeater, Varied Sittella, Scarlet Robin, Flame Robin, Diamond Firetail, Koala, Grey- 
headed Ftjling-fox, East-coast Freetail Bat, Eastern Falsistrelle, Little Bent\’\oing-bat, Eastern 

BentMng-bat, Large-footed Myotis, Greater Broad-nosed Bat and Cumberland Plain Land 
Snail

i, The extent to which habitat is likely to be removed or modified as a result of 
the action proposed, and

The subject site has an area of approximately 41 ha, 91.3% of vo.hich is cleared Cleared areas 
have very lirrited value to any threatened species potential or knovo.n habitat EEC vegetation 
>MIl be fultjl retained (4.7% of the site) hovo.ever rmst dams and subsequent fringing vegetation 

>Mllliketjl be lost (3.6% of the site)
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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 proposed subdivisioo landscape does not contain any quality habitat patches but raltler 

scattered trees wiltlin a mostly cleared landscape. The only habitats within the subject site 

with connective values are along Ropes Creek. Riparian buffers have been applied to Ropes 
Creek and rehabilita~oo of vegetation will occur along it extent within the subject site. This 

outcome will not further fragment and isolate habitat but will instead improve the current 
connective values within the subject site.

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

In respect to threatened fauna species, the habitat to be removed is not likely to be of 

importarn:e Of central to habitat requirements. The exception is if any hollow wiltlin trees to be 

removed provide roosting and matemrty values fOf microbat species. There may be no trea 
removal as part of the proposal however, if tree removal is to occur, appropriate mitigation 
meaSIJres have been identified to prevent significant impacts on threatened microbats.

The prop:>sal will not have any direct impacts on any EEC vegetatioo and in considering the 

habitats that may be impacted by the proposal, they have lillle potential for hosting 
threatened flora habitat due to the level of clearing and grazing.

e) Whether the action proposed is likely to have an adverse effect on critical 

habitat (either directly or indirectly)

The site has not been identified as critical habitat within the provisions of the TSC Act. 

Therefore this matler does not require any further consideration at this time.

f) Whether the action proposed is consistent with the objectives or actions of a 

recovery plan or threat abatement plan

Draft state recovery plans have been prepared for the following threatened spades with 

potential habitat within the subject site:

. Green and Golden Bell Frog (Li/oria aUfBa) (DEC 2005)

Approved state recovery plans have been prepared for the following threatened spades with 

potential habitat wiltlin the subject site:

. Bush Slone Curtew (Buminus grallarius) (DEC 2006) 

. Koa~ (Phasoolarctos ciOOfBUS) (DEC 2008) 

. large Fo t Owls ((Powe ul Owl (Ninox stfBnua), Sooty Owl (Tyto tfHIebrirosa) and 

Masked Owl (Tyto novaehol/aooiBft}) (DEC 2006). 
. Pimelea spica/a (DEC 2004)

It is considered that the proposed development is generally consistent with the objectives Of 
actions of the above-mentioned draft and approved recovery plans.

g) 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.
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A key threatening process is defined in the TSC Act as a process Itlal threatens, or could 

threaten, the survival or evolutionary development of spades, populations or ecological 
communities.

The current list of key threatening processes under the TSC Act, and whether the proposed 

activity is recognised as a threatening process, is shown below.

Is ...de"IOCJment ..

u.tlMI Qy IIV ng proc:.u (.. d In IN ftnll! ctlvlty prcIpII.tId of. C....

d of IN SdentIftc: ComrnittM to l’-t IN of ....~ or ac: 1ty

ttvHtItning proc:.u) ....Is ...,...-...
I ,

Like! Possible Unlikel

Alteration of habitat following subsidence due to longwall "

minin

Alteration to Itle natural flow regimes of rivers and streams "

and Itleir flood lains and wellands

Anltlro 8Ilic Climate Cha" .-

Bushrock removal

Clearin of native ve etation

Com titian and habitat de radation b feral oats .-

Competition and gra~~ing by "’"feral European Rabbit .-

0ctol us cuniculus

Com titian from feral hone bees .-

Death or injury to marine species following capture in shari<. .-

control n~rams on ocean beaches
Entanglement in, or ingestion of anltlropogenic debris in .-

marine and estuarine environments

Forest Eucalypt dleback assooated with over-abundant .-

osvllids and bell miners

High frequency fire resulting in the disruptioo of life-cyde ~

processes in plants and animals and loss of vegetatioo
structure and com ition

Herbivory and environmental degradatioo caused by feral .-

de",

1m rtation of red im rted fire ants into NSW .-

Infection by PsiNacine circoviral (beak and feather) disease .-

affectino endanoered Dsittacine soecies and DODulations

I~:~on of frogs by amphibian chytrid causing the disease
.-

ch idiomvcosis

Introduction and establishment of Exotic Rust Fungi of the
order Pucdniales paltlogenic 00 plants 01 ""family
Mvrtaceae

Infection of native lants b Ph 0 thora cinnamomi "

Introdu~~on 01 "’" large earth bumblebee (Bombus
/ertestris

Invasion and establishment of exotic vines and scramblers

Invasion and establishment 01 Scotch B,~ (Cytisus "

sconariusl

Invasion and establishment of the Cane Toad Suto marinus

Invasion establishment and s read of Lantanll camafll

Invasion of nlltive ~ant communities by bitou bush. .-

boneseed Chrvsllnthemoides moniliterll
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~ 01 ttt. kientIfIc: Commlu.. to l’-t the of lMvetopment or IICttvIty

u-.t.ning prI)QtU) ....Is ...............
-, ?

Likel Possible Unlike’

Invasion of nalive plant communities by exotic perennial .

nrasses

Invasion of native plant communities by African Olive (0/e8 .

eU=8a subs". cusnidatal

Invasion of the Yellow Craz Ant Ana ole is radii,

Loss of Hollow-bearin trees

Loss and/or degradation of sites used for hill-topping by .-

butterllies

Predaboo and hybridisation by feral d"" (Canislupus .

fami/iaris\

Predation b the Euro an Red Fox V"’ s vu/, .

Predatioo b the Feral Cat Felis oalus .-

Predaboo by Plague Minnow or Mosquito Fish (Gambusia .-

hoIbrooki!

Predation by the Ship Rat (Rattus rartus) on Lord Howe .-

Islarld

Predatkm, habitat degradation, competition & disease .

traflsmission from Feral-;’ins ISus sC<Jfa\’
RSlTXlval of dead wood and dead trees

Summary of "likely" or "possible" Key Threatening Processes

Clearing of native vegetation

The proposal may require the removal of some remnant trees within the managed paddocks 
and as such will contribute to the key threatening process even though only incrementally.

Whilst there is no proposed removal of EEC vegetation, there will be setbacks from the 

watercourses in line with the 2012 guidelines for controlled activities (NSW Office of Water) 
that will give effective protection to existing EEC vegetatiOfl and will provide an opportunity to 
restore the vegetation within the riparian corridor of 60" metres width. Part of the riparian 
corridor may provide some opportunity for offsetting the loss of Cumberland Plain Woodland 
within the adjoining stage also.

Infection of native plants by Phytophthora cinnamomi

The proposal may temporarily increase lt1e risk of fungal infection on site as it may be spl"ead 
via vehicular movement and relocation of soil and vegetation. ConseqUflf1Uy standard 

Phytophthora cinnamomi protocol applies to the cleaning of all plant, equipment, hand tools 
and work boots prior to delivery onsite to ensure that there is no klose soil or vegetation 
material caught under or on the equipment and within the tread of vehicle tyres. Any equipment 
found to contain soil or vegetation malerial is to be cleaned in a quarantined work area or wash 

station and treated with anti-fungal pesticides.

Introduction and establishment of Exotic Rust Fungi of the order Puccinia/es pathogenic on 

plants of the family Myrtaceae
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The ’Myrtle Rust’ may be spread via machinery, animals and humans as well as by 
environr ntal factors such as I’Ioind The presence of machinery and construction works is 

likely to sli ghUy i ncrea se the potentia I for spre ad of this nel’lo1y Ii sted key thre aten ing p roce ss 
Simil ar protocol s as to PhylO(Jhlhora cinnalwrr;i sho ul d be ap pi ie d

Invasion of native planl corr;rr;un~ies by exotic perennial grasses

The proposal is of a class of development recognised as a threatening process due to 

possible incursions of grasses such as Penniselurr; clandestinurr; (Kikuyu) However the 

vegetation I’Ioithin the subject site is of a degraded nature and the proposed development is 
not expected to significantly increase the prevalence of exotic perennial grasses The 

application of a vegetation management plan upon conserved lands I’IoiII assist in the spread 
of such grasses

Loss of Hollow-bearing Trees

Hollovo.-bearing tree surveys have not been undertaken vo.ithin the subject site Observations for 

significant habitat trees found that hollovo.s are generaltjl of small size and very lovo. density 
through the site The proposal may require the rermval sor isolated trees through the 

landscape and such trees may contain hollovo.s Grven that MO hollovo.-dependent threatened 
micro bat species vo.ere ree rded present during survey, mitigation measures have been 

proposed to prevent significant impacts. These r asures include the identification of hollovo.s 
vo.here any trees are required for removal and a hollovo. rermval process

Rerr;oval of dead wood and dead Irees

The proposal may require the removal of deadvo.ood and I or dead trees vo.ithin the developr nt 

landscape and in this case would be a class of development recognised as a threatening 

process Threatened fauna species I’Ioith potential habitat I’Ioithin the subject site and likely 
dependent on dead wood or dead trees include Bush Stone-curlew, Varied Sittella, Flame 

Robin, Scarlet Robin and Cumberland Plain Land Snail These species have not been 

recorded to date vo.ithin the subject site These species are also considered unliketjl to occur 
based on regional records and habitat suitability Grven the lovo. quality habitat present vo.ithin 

the development areas, the removal of dead vo.ood and dead trees is not considered liketjl to 

ill1lact on threatened species or the biodrversity of the local area
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Under the EPBe Act an action will require approval from the Australian Govemment 

Environment Minister if the action has, will have, or is likely to have, a significant impact on a 
matter of national environmental significance. The foliowing significant impact criteria were 
sourced from the EPBC Act Policy Statement 1.1 (May 2006):

CRITICALLY ENDANGERED AND ENDANGERED SPECIES

Significant impact criteria 

An action is likely to have a significant impact on a critically endangered or endangered 

species if there is a real chance or possibility that it will: 

-lead to a long-term decrease in the size of a population; 
- Reduce the area of occupancy of the species; 
- Fragment an existing population into two or more populations; 
- Adversely affect habitat critical to the survival of a species; 
- Disrupt the breeding cycle of a population; 
- Modify, destroy, remove, isolate or decrease the availability or quality of habitat to the 

extent that the species is likely to decline; 
Result in invasive species that are harmful to a critically endangered Of endangered 

species becoming established in the endangered or critically endangered species. 
habitat; 

- Introduce disease that may cause the species to decline; or 
- Inte ere with the recovery of the species.

>>What is a population of a species? 

A ’populatioo of a species. is defined under the EPBC Act as an occurrence of the species in 

a particular area. In relation to critically endangered, endarlQered or vulnerable threatened 

species, occurrences include but are not limited to: 
- a geographically distinct regiooal population, or collection of local populations; or 
- a population, or collection of local populations, that occurs within a particular bioregion.

>>What is habitat critical to the survival of a species or ecological community? 

.Habitat critical to the survival of a species or ecological commun~y’ refers to areas that are 

necessary: 
- For activities such as foraging, breeding, roosting, or dispersal; 
- For the long-tem! maintenance of the species or ecological community (including the 
maintenance of species essen~al to the survival of the species or ecological community, 
such as pollinators); 
- To maintain genetic diversity and long term evolutionary development; or 
- For the reintroduction of populations or recovery of the species or ecological commun~y. 
Such habitat may be, but is ootlimited to: habitat identified in a recovery plan for the species 
or ecological community as habitat critical for that species or ecological community; and/or 
habitat listed on the Register of Critical Habitat maintained by the Minister under the EPBC 

^’..
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VULNERABLE SPECIES

Significant impact criteria 

An action is likely to have a significant impact on a vulnerable species if there is a real 
chance or possibility that it will: 

lead to a long-term decrease in the size of an important population of a species; 
reduce the area of occupancy of an important population; 
fragment an existing important population into two or more populations; 
adversely affect habitat critical to the survival of a species; 
disrupt the breeding cycle of an important population; 

modify, destroy, remove or isolate or decrease the availability or quality of habitat to the 
extent that the species is likely to decline; 
result in invasive species that are harmful to a vulnerable species becoming established in 
the vulnerable species’ habitat; 
introduce disease that may cause the species to decline; or 
interfere substantially with the recovery of the species.

>> What is an important population of a species? 

An ’important population’ is a population that is necessary for a species’ long-term survival 
and recovery. This may include populations identified as such in recovery plans, and/or that 

are: 

Key source populations either for breeding or dispersal; 
Populations that are necessary for maintaining genetic diversity; and/or 

Populations that are near the limit of the species range.

CRITICALLY ENDANGERED AND ENDANGERED ECOLOGICAL COMMUNITIES

Significant impact criteria 

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 will: 

Reduce the extent of an ecological community; 

Fragment or increase fragmentation of an ecological community, for example by clearing 
vegetation for roads or transmission lines; 

Adversely affect habitat critical to the survival of an ecological community; 

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; 
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; 
Cause a substantial reduction in the quality or integrity of an occurrence of an ecological 
community, including, but not limited to: 

- assisting invasive species, that are harmful to the listed ecological community, to 
become established; or 
- 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 

Interfere with the recovery of an ecological community.
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MIGRATORY SPECIES

Significant impact criteria 

An action is likely to have a significant impact on a migratory species if there is a real chance 

or possibility that it will: 

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; 
Result in an invasive species that is harmful to the migratory species becoming established 
in an area of important habitat for the migratory species; or 

Seriously disrupt the lifecycle (breeding, feeding, migration or resting behaviour) of an 

ecologically significant proportion of the population of a migratory species.

>> What is important habitat for a migratory species? 

An area of ’important habitat’ for a migratory species is: 

a) 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 

b) Habitat that is of critical importance to the species at particular life-cycle stages; and/or 

c) Habitat utilised by a migratory species which is at the limit of the species range; and/or 

d) Habitat within an area where the species is declining.

>> What is an ecologically significant proportion? 

Listed migratory species cover a broad range of species with different life cycles and 

population sizes. Therefore, what is an ’ecologically significant proportion’ of the population 
varies with the species (each circumstance will need to be evaluated). Some factors that 
should be considered include the species’ population status, genetic distinctiveness and 

species specific behavioural patterns (for example, site fidelity and dispersal rates).

>> What is the population of a migratory species? 

’Population’, in relation to migratory species, means the entire population or any 

geographically separate part of the population of any species or lower taxon of wild animals, 
a significant proportion of whose members cyclically and predictably cross one or more 
national jurisdictional boundaries including Australia.
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