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1. Introduction

1.1 Overview

GHD Pty Ltd (GHD) has been engaged by INO Angas Securities Limited to prepare an
Ecological Assessment of five proposed dwellings on residential lots adjoining Mayfair Road
(Mayfair Road residential lots) to support an application for two Development Applications (DAs)
within the Fernhill Estate at Mulgoa, NSW (see Figure 1). The first DA relates to the construction
of a dwelling on Lot 12 DP&10186 with the 2™ DA being for the construction of dwellings on
Lots 1, 2, 3 and 4 DP260373. The DAs would be submitted to Council for approval under Part 4
of the Environment Protection and Assessment Act 1979 (EPA Act). This Ecology Assessment
comprises a specialist appendix for inclusion in the DAs. It assesses the potential for impacts on
ecological values at the site, with particular emphasis on threatened ecological communities,
populations and species listed under the NSW Threatened Species Conservation Act 1995
(TSC Act) and Fisheries Management Act 1994 (FM Act), and Matters of National
Environmental Significance (MNES) listed under the Commonwealth Environmental Protection
and Biodiversity Conservation Act 1999 (EPBC Act). Recommended mitigation measures to
ameliorate potential impacts of the proposal are included in Section 6 of this report.

1.2 Proposal description

The proposal is for five dwellings to be constructed 5 Lots accessed from Mayfair Road (Figure
2). The proposal comprises the following land parcels: Part Lot 1, DP260373; Lot 2, DP260373;
Lot 3, DP260373; Lot 4, DP260373 and Lot 12, DPEB10186. The site is located in the Penrith
Local Government Area (LGA) and is currently zoned E3 Environmental Management under the
LEP. The proposal will involve vegetation removal in areas for the indicative dwelling ands and
also vegetation modification for the creation of Asset Protection Zones (APZs) and additional
areas associated with its operation and maintenance.

The proposed development will include:

. Construction of five dwelling pads approximately 360min area comprisinga 30 mx 12 m
rectangle approximately parallel to the slope and the front lot boundary.

. Associated asset protection zones (APZs).
. A minimum 15 metre setback from Mayfair Road.

. Construction of a residential entrance, stormwater infrastructure and services to the
allotments.

Consideration has been given to avoiding impacts on the natural environment through:

. The location of the indicative dwelling pads with the existing cleared land and areas with
exotic grassland as far as practicable.

The maintenance and enhancement of ecologically significant communities south of the
dwelling locations and APZs, which are conserved under a BioBanking agreement (BA117).The
site location and layout is shown in Figure 1.

1.3 Terms and definitions

The following terms are used in this report:

The proposal: the proposed construction of 5 dwellings along Mayfair Road at Mulgoa, NSW
that is the subject of the DA.
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Development footprint: the area to be directly impacted by the proposal (see Figure 1). In this
case, it comprises the indicative dwelling pads, Asset Protection Zone (APZ) and any other
ancillary vegetation removal.

Site: the five lots that will be subjected to the construction of the dwellings.

Study area: the site and any additional areas which are likely to be affected by the proposal,
either directly or indirectly. .

Locality: the area within a 10 kilometre radius of the site.

Threatened biota: Threatened species, populations and communities that are listed under the
TSC Act, FM Act and/or the EPBC Act.

1.4 Scope of assessment
The scope of this ecological assessment is to:

. Describe the existing environment of the study area, including flora species, vegetation
communities, fauna habitats and flora and fauna species known or likely to occur.

. Assess the value and conservation significance of native vegetation and habitats in the
study area and the likelihood of occurrence of threatened biota based on the habitats
present.

. Compile a list of threatened biota previously recorded, or predicted to occur in the locality
and an assessment of their potential to occur in the study area and/or be affected by the

proposal.

. Assess impacts of the proposal, addressing potential effects on native flora and fauna
and particularly threatened biota and their habitats.

. Complete assessments of significance according to s.5A of the EPA Act (the seven part
test) for threatened biota known or likely to occur in the study area and/or be affected by
the proposal.

. Assess the potential for a significant impact on any Matters of National Environmental

Significance (MNES) listed under the EPBC Act, including in particular threatened
species or ecological communities and migratory species listed under the Act.

. Recommend mitigation measures to reduce impacts on biodiversity values.

= Provide concluding statements regarding the likely significance of impact of the proposed
development on threatened biota and EPBC Act MMNES and the requirement or otherwise
for further assessment or approvals at the State or Commonwealth level.
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2. Legislative context

21 Commonwealth legislation

2.1.1 Environment Protection and Biodiversity Conservation Act 1999
(EPBC Act)

The purpose of the EPBC Act is to ensure that actions likely to cause a significant impact on
MMES undergo an assessment and approval process. Under the EPBC Act, an action includes
a proposal, undertaking, proposal or activity. An action that “has, will have or is likely to have a
significant impact on a matter of national environmental significance’ is deemed tobe a
‘controlled action” and may not be undertaken without prior approval from the Australian
Government Minister for the Environment.

The EPBC Act identifies MNES as:

. World heritage properties.

. National heritage places.

. Wetlands of international importance (Ramsar wetiands).
. Threatened species and ecological communities.

. Migratory species.

* Commonwealth marine areas.

. Muclear actions (including uranium mining).

. A water resource, in relation to coal seam gas development and large coal mining
development.

Potential impacts on any MNES must be subject to assessments of significance pursuant to the
Significant Impact Guidelines (DotE 2013). If a significant impact is considered likely, a referral
under the EPBC Act must be submitted to the Commonwealth Environment Minister. These
MMNES have been included in Section 5A assessments of significance in Appendix C of this
report.

A NSW legislation

2.2.1 Environmental Planning and Assessment Act 1979 (EPA Act)

The EPA Act forms the legal and policy platform for proposal assessment and approval in NSW
and aims to, inter alia, ‘'encourage the proper management, proposal and conservation of
natural and artificial resources’. All development in NSW is assessed in accordance with the
provisions of the EPA Act and EPA Regulation 2000. The proposal, as an activity that requires
consent, is to be determined under Part 4 of the Act and Council is the ‘consent authority” for the
purposes of the Act.

Section 5A of the EPA Act lists seven factors that must be taken into account in the
determination of the significance of potential impacts of a proposed activity on threatened
species, populations or ecological communities (or their habitats) listed under the TSC Act and
the FM Act. The ‘7-part test’ is used to assist in the determination of whether a proposal is
‘likely’ to impose ‘a significant effect’ on threatened biota and thus whether a species impact
statement (SIS) is required. 7-part tests for threatened biota considered to have the potential to
occur in the study area are included in Appendix C.
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222  Threatened species Conservation Act 19395 (TSC Act)

The TSC Act provides legal status for biota of consery ation significance in NSW. The Act aims
to, inter alia, 'conserve biological diversity and promote ecologically sustainable proposal’. It
contains schedules that list endangered, critically endangered and vulnerable species,
populations, ecological communities, and key threatening processes in NSW. Potential im pacts
on arty of these biota must be subject to an impact significance assessment (7-part test) through
the provisions of section 54 of the EPA Act. Seven-part tests have been prepared for
threatened hiota listed under the TSC Act, and are presented in Appendix C.

If a significant impact on threatened hiota is likely, a Species Impact Statement (S1S) must be
completed and a licence ohtained pursuant to Part 6 of the TSC Act.

2.2.3 National Parks and Wildlife Act 1878

The Mational Parks and Wildlite Act 1974 (NPW ACt) provides the basis for the legal protection
of native animals and plants in NSW . A wildlife licence is reguired under the NPW Act to harm
or pick protected fauna and flora. All surveys were carried out under a Section 132C scientific
licence (SL100146).

224  Fisheries Managerment Act 1994 [Fi AcCt)

The FM Act contains schedules that list endangered, critically endangered and vulnerable
aquatic species, populations, ecological communities, and key threatening processes of
relevance to aguatic ervironments. As for biota listed under the TSC Act, potertial im pacts on
any of these species must be addressed through 7 part tests in accordance with section 5a of
the EPA Act. If a significant impact is likely, an 515 must be completed and a licence obtained
pursuant to Part 7a of the FM Act. The proposal does not irvolve any dredgeing or reclamation
that would require specific consideration under the Act.

225 Noxious Weeds Act 1993 (PW Act)

The NV Act provides for the declaration of noxious weeds by the Minister for Primary
Industries. Noxious weeds may be considered naxious on a National, State, Regional or Local
scale. All private landowners, occupiers, public authorities and Councils are reguired to contral
noxious weeds on their land under Part 3 Division 1 of the Nw Act. As such, if present, noxious
weeds on the site should be assessed and cortrolled.

There are six noxious weed species present inthe adjacent Fernhill East Biobank which have
the potential to occur within the site. Should they occur, these species would reguire
rmanagernent during construction of the proposal and control once the residential subdivision
has heen established.
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23 MSW policies and guidelines

2.3 Local Ervironrment Plan

The site falls within the Pernth Ciy Ccunch Loca) Ervircrment Plan 616 (the LEP). The site is
currently zoned as E3 Ervironmental Management under the LEP. The objectives of the E3
zone include: to protect, manage and restore areas with special ecological, scientific, cultural o
aesthetic values; and to provide for a limited range of development that does not have an
adverse effect on those values.

The proposal is subject to development application under Clause 5.10 Heritage Conseryation
(10) Conservation incentives of the LEP. This clause allows the consent authority to grant
consent to developrent for any purpose of a building that is a heritage itemn or of the land on
which such a building is erected, or for any purpose on an Aboriginal place of heritage
significance, even though development for that purpose would otherwise not be allowed by this
Plan, if the consent authority is satisfied that:

(a) the conservation of the heritage itern or Aboriginal place of heritage significance is facilitated
try the grarting of consent, and

(b) the proposed development is in accordance with a heritage management document that
has heen approved by the consent autharity, and

(c) the consent to the proposed development would reguire that all necessary conservation
work identified inthe heritage management documert is carried out, and

(d) the proposed development would not adversely affect the heritage significance of the
heritage itern, including its setting, or the heritage significance of the Abaoriginal place of heritage
significance, and

(e) the proposed developrment would not have ary significant adverse effect on the amenity of
the surrounding area.

The general intent of the LEP isto conserve and manage the natural ervironment of the Penrith
LGA . The objectives of the E3 zone, Clause 5.10 and the principals of the LEP hawve been
addressed in this report by the due consideration of the potertial for impacts on native bicta and
the local environment in Section §, and through impact mitigation and managemert
recomnmendations provided in Section 6.
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3. Methods

31 Desktop assessment

A desktop assessment was undertaken to identify threatened flora and fauna species,
populations and ecological communities listed under the TSC Act and FM Act, and MNES listed
under the EPBC Act that may be affected by the proposal. Database records pertaining to the
study area and locality (i.e. within a 10 km radius of the study area) were reviewed and
included:

s NSW Office of Environment and Heritage (OEH) Wildlife Atlas database for records of
threatened species listed under the TSC Act (OEH 2015a; data downloaded on 21 May
2015).

. Department of the Environment(DotE) Protected Matters Online Search Tool for MNES
listed under the EPBC Act and predicted to occur in the locality (DotE 2015; database
gueried on 21 May 2015).

*  Department of Primary Industries (DPI) Threatened Species Records Viewer (DPI 2015;
database queried 21 May 2015) for threatened species listed under the FM Act and
recorded within the Sydney Metropolitan catchment.

e NPWS (2002) Native Vegetation of the Cumberland Plain, Western Sydney to identify
threatened ecological communities previously mapped as occurring within the locality of
the site.

. OEH (2013a) N5SW Vegetation Types Database and DECC (2009) BioBanking operation
manual to define vegetation types and condition classes in the study area.

*  Ecological Australia (2010) Owsfon Estate (Fernhill) Ecological Assessment of Proposed
Rezoning. This document was reviewed to provide information on biodiversity values of
the entire Fernhill Estate.

The habitat resources present at the site (determined during the site survey) were compared
with the known habitat associations/requirements of the threatened and migratory biota
highlighted by the desktop review. This was used to determine the likelihood of each threatened
ecological community, endangered population and threatened or migratory species occurring
within the study area. The results of this assessment are presented in Appendix A and
discussed in Section 7.
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32 Site survey

3.2.1  Survey effort

The site was originally surveyed as part of the BioBanking agreem ent far the Fernhill Estate
East Biohank {GHD 2013a), which occurs adjacent and to the south of the proposal. The site
was later excluded from the hiobanking agreement to allow for the construction of residertial
chwellings ascurrently proposed. An understanding of the existing environment of the site and
stucly area has been compiled from the results of the surveys undertaken for the broader E ast
Biohank assessment, a subsequent site survey and through surveys undertaken within the the
broader Fernhill Estate. Plottransects sampled within vegetation zones at the Fembhill East
Biohank imrmediately adjoining the site provide a appropriate and consery ative sample of
vegetation condition and value of habitats within the site.

Survey effort that has directly contributed to this ecological assessment is summarised in Takle

1 and described below.

Tahle 1 Survey effort

26 Fehruary

Mayfair Road

residential lots 2015

ecology

assessment

Uy 2y (CUITENT)

Fermhill East 28-30 May, 6

Biobank -7 Jurne, 10

ecosystem survey  July | 29 and

(GHD 2013a) 26 Nowvember
2013

Fermhill Eastern 20 June 2013
Precinct

Supplementary

Curnberland Plain

Land Snail survey

(GHD 2013ty

Fernhill Eastern
Precinct ecology
assessment
sy EY(GHD
2013h)

B and ¥ June
2013
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Slrvey TeCchnigue

Detailed vegetation
rapping, hahitat
assessments, mapping of
suitable indicatv e dwelling
pad locations

Fine-scale vegetation
surv ey and vegetation
rmapping, 31 20m x 50 m
BioBanking plot ¢
transects, random
reander searches for
threatened plants, habitat
assessments,
opportunistic fauna
ohservations.

Active searches for
Curnberland Plain Land
Snail, hahitat assessments
and opportunistic fauna
ohservations.

Four 20 x 50 m
hiobanking plat ¢ transects,
randorn rmeander searches
for threatened plants, 2 x
full nights Anabat
recording, 2 ® 2 hours of
walked spotlighting
sUryeys on separate
nights, 2 % call playback on
separate nights, 2 x
diurnal bird surveys on
separate mornings,
approx. 4 hours of active
searches for Cumberland
Plain Land Snail and
herpetof auna, habitat
assessments,
opportunistic fauna

Contribution tothe current
assessment

W apping of vegetation
zones, potential hakitat
resalrces and

consery ation significance
within the site

W apping of vegetation
types and condition
classes within the site and
adioining areas, vegetation
sampling and targeted
threatened species

sUrv eys within vegetation
in the study area

Targeted Cumberland
Plain Land Snail surveys
in suitable habitat in the
stuchy area

vegetation sampling, flora
and fauna surveys and
targeted threatened
SpECiEs surveys in suitable
habitat in the study area
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Date Slrvey Technigue Contribution to the current
assessment

obserations

Vegetation mapping

vegetation types in the site were originally mapped as part of the Fernhill East Biobank (GHD
2013a). Initial desktop mapping was ground-truthed in the field via systematic walked transects
across the entire site and parts of the study area and by walking the boundary of vegetation
comrunities. Field ecologists mapped more detailed vegetation poly gons with a hand-held
Trimble GPS unit loaded with aerial photography and draft vegetation mapping within the site
Adjustrnents tovegetation types and boundaries were made by hand on aerial photographs of
the site and by capturing waypoints at vegetation community boundaries. Vegetation types were
defined using the OEH (2013a) Vegetation Types Database.

vegetation types were further divided into broad condition classes in accordance with the
BEAM.

Flora sampling

The site forms a continuous patch of vegetation with the adjacent Fermhil East Biobank and the
rninimurn number of plots required by the DECC {2009) methodology for this patch of vegetation
has heen previously fulfiled. A randorm meander technigue was used to select the location of
indicative cwelling pads in areas of lower ecological value,

Plot and transect surveys within the study area were conducted in accordance with the BBAM
as part of the Fernhill East Biobank. The site value was determined by assessing 10 site
condition attributes against benchmark values. Benchmarks are quantitative measures of the
range of variability in condition invegetation with relatively little evidence of alteration,
disturbance or modification by hurmans since European settlement (DECC, 2009). Species were
identified according to the nomenclature of the Royal Botanic Gardens and Domain Trust
(2013). Cover abundance data was also collected for each species withinthe 20 metre x 20
rmetre portion of each plottransect.

Atotal of 31 plots were sampled within the Fernhill East Biobank site, 13 plots of these were
sampled in the same vegetation zones as those recorded inthe site and within the same overall
patch of vegetation (see GHD 2013afor locations of selected plots).

Fauna observation

Opportunistic and incidental obseryations of fauna species were recorded during the current
survey of the site and during field surveys of the adjacent Fernhill East Biohank. Casual fauna
ohsery ations were made in suitable areas of habitat throughout the course of the flora sureey
and while incidentally traversing the study area. This included visual inspection of nests,
creeklines, overhangs and woody debris, and opportunistic ohseryation of scats, tracks, burrows
or other traces. The locations of ary threatened fauna or suspected evidence of threatened
fauna identified within the site were captured with a handheld GPS.

Targeted searches for the Cumnberland Plain Land Snail were conducted in the Fernhill East
Biohank as part of the survey effort undertaken for the Fembhill Eastern Precinct ecology
assessment (GHD 2013h).

33 Survey limitations

The desktop assessment provided a list of the native flora and fauna and especially threatened
hiota that could potentially occur in the study area or be affected by the proposal (including
seasonal, transient or cryptic species). The habitat assessment conducted for the site allows for
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identification of hakitat resources for such species. As such, the survey was not designed to
detect all species, rather to provide an overall assessment of the ecological values on site in
order to predict potential impacts of the proposal, with particular emphasis on endangered
ecological comrmunities, threatened species and their hakitats.

24 Staff qualifications

Field surveys and reporting were undertaken by GHD ecologists. The gualifications and
experience of key personnel are presented in Takle 2.

Table 2 5taff gualifications

M arm e Faosition ¢ Project Role Clualifications Relew:
Experience
BenHarrington  Senior Ecalogist ¢ desktop BSc, MSc (Physical 10+ years
assessment, site surveys, and Geography)
reparting

BioBanking Assessar
Accreditation’

Graduate Ecologist ¢ site BSc (Biological Sciences),

Mal WEerakoon  J 1 eys, desktop assessments  MPhil (Zoology) 2+ years
Tapie g | 0L 28] ESCimglsty verrince] ESc, MErvLawr 20+ yEES
revie
1 Refer to OEH (20130) list of accredited assessors.
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4. Existing environment

4.1 Site context

4.1.1 Location and land uses

The site is located within the Fernhill Estate at Mulgoa as shown in Figure 1. The site is bound
by:
. Mayfair Road to the north.

. Blue Mountains National Park to the west.

. Fernhill East Biobank and other adjoining private properties to the south and east. The
biobank site is approximately two kilometres to the east of the Nepean River and lies on
the northern edge of the village of Mulgoa and approximately 10 kilometres south of
Penrith town centre.

The site falls within the Hawksbury/Nepean catchment (CMA). and within the Sydney Basin
Bioregion.

Historical land uses within the site and also the adjacent East Biobank include grazing, livestock
keeping and timber getting. Areas within the site that have been disturbed include those areas
adjacent to fence lines and gates.

4.1.2 Climate

The site has a relatively mild climate, typical of western Sydney. Based on data from the
Orchard Hills Treatment Works weather station (number 067084), the site has a mean annual
rainfall of 803 mm, mean daily maximum temperature of 23.4°C and a mean daily minimum
temperature of 11.6°C. The site does experience regular extremes in temperature, with average
ranges of a mean daily maximum temperature of 5.3°C to mean daily maximum temperature of
17.2°C in July, through to a mean daily maximum temperature of 15.5°C to mean daily
maximum temperature of 28.5°C in December (BOM 2013).

4.1.3 Hydrology

No drainage lines or waterbodies occur on the site. Littlefield Creek flows through the southern
portion of the adjoining Fernhill East biobank and the biobank is dissected by other unnamed
first and second order drainage lines.

4.1.4 Landscape context

The site is contained within the Cumberland Plain Mitchell Landscape (DECC, 2008a). This
landscape is comprises ‘low rolling hills and valleys in a rain shadow area between the Blue
Mountains and the coast’ (DECC 2008). Vegetation is characterised by ‘woodlands and open
forest of Grey Box (Eucalyptus moluccana), Forest Red Gum (Eucalyptus tereticornis), Narrow-
leaved Ironbark (Eucalyptus crebra), Thin-leaved Stringybark (Eucalyptus eugenioides),
Cabbage Gum (Eucalyptus amplifolia) and Broad-leaved Apple (Angophora subvelutina).
Grassy to shrubby understorey often dominated by Australian Boxthorn (Bursaria spinosa),
poorly drained valley floors, often salt affected with Swamp Oak (Casuarina glauca) and
paperbark (Mefaleuca sp.) (DECC 2008b).

The geology of the landscape consists of Triassic shales and lithic sandstones, with a small
number of volcanic vent intrusions. Tertiary river gravels and sands partially cover much of the
landscape, in addition to Quaternary alluvium along the main watercourses. The soils consist of
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‘pedal uniform red to brown clays on volcanic hills. Red and brown texture-contrast soils on
crests grading to yellow harsh texture-contrast soils in valleys’ (DECC 2008b).

According to the Soil Landscapes of the Penrith 1:100,000 Map Sheet (Bannerman and
Hazelton, (1990)), the majority of the site is part of the erosional soil landscape. The site
consists primarily of the Liverpool subgroup of Triassic Wianamatta Shales, which are
characterised by shale with some sandstone beds.

4.2 Flora

4.2.1 Flora species

One hundred and thirty-five species of flora from 48 families were recorded within the adjacent
Fernhill East Biobank in the same vegetation types as the site, comprising 112 indigenous
native and 23 exotic or non-indigenous native species. The Poaceae (grasses, 31 species, 21
native), Fabaceae (forbs and shrubs, 15 species, all native), Asteraceae (flowering herbs and
sub-shrubs, 13 species, 8 native) and Myrtaceae (flowering trees and shrubs, 9 species, all
native) were the most diverse families recorded. Mo threatened flora species were recorded.
The full list of species recorded is presented in Appendix A. Species recorded are discussed
below in relation to the vegetation types occurring within the study area.

4.2.2 Vegetation types

Field surveys confirmed the presence of three NSW vegetation types within the site.
L Narrow-leaved Ironbark - Broad-leaved Ironbark - Grey Gum open forest

. Grey Box - Forest Red Gum grassy woodland on hills

. Forest Red Gum - Grey Box shrubby woodland.

The vegetation types in the site are in moderate/good condition, with the exception of vegetation
in the site and directly adjacent to Mayfair Road which is in low condition. Vegetation on the site
is continuous within vegetation of the East Biobank but the site is in generally lower condition
(vegetation within the biobank is all in moderate/good condition). Accordingly, flora species
diversity is likely to be lower in the site than that recorded in the same vegetation types within
the Fernhill East Biobank.

The distribution of vegetation in the site is closely tied to soil type, underlying geology and
geomorphic position. Lower slopes support Grey Box - Forest Red Gum grassy woodland on
hills which integrades into Forest Red Gum - Grey Box shrubby woodland which is distinguished
from adjoining grassy woodlands on shale by the presence of a shrub layer and mesic
understorey species in the site. At higher elevations, Marrow-leaved Ironbark- Broad-leaved
Ironbark- Grey Gum Open Forest is present. Adjacent vegetation within the study area and
within the wider East Biobank includes Narrow-leaved Ironbark- Broad-leaved lronbark- Grey
Gum Open Forest and Forest Red Gum - Grey Box shrubby woodland.

There are moderate to severe infestations of noxious weeds, such as Lantana (Lantana
camara) and Blackberry (Rubus fruticosus spp. agg.). These weeds are most prevalent around
the edges of woodland patches, on sheltered slopes.

Canopy vegetation of the site is likely to have been at least partially cleared or thinned
historically, in particular for access to the powerline easement located through its central
portion. Canopy vegetation has since re-established parts of the site. Where canopy vegetation
is absent, a moderate infestation with exotic grasses and herbaceous environmental weeds is
present.
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All three of the vegetation types within the site comprise local occurrences of threatened
ecological communities (TECs) listed under the EPEC At andror TSC Act (see Table 3 and
section 44 .17

Table 3 Vegetation types within the site

Condition

Marrow-| Eay ed Moderatesgood_ 1.21

I[rontark - Broad- high CEEC listed under TSC Act and
leaved Ironbark - EPBC Act (Shale Sandstong
Grey GUrm open Transition Forest)

forest

Marrow-| Eay ed Moderatesgood_ 0.34

I[rontark - Broad- poar’ EEC listed under the TSC Act
leaved Ironbark - Act (Shale Sandstone Transition
Grey GUrm open Forest)

forest

Marrow-leay ed L o 0.30

Ironbark - Broad- EEC listed under the TSC Act
leaved Ironbark - Act (Shale Sandstone Transition
Grey GUrm open Forest)

forest

orey B ngaDSrgft m;geramgmd— 148 CEEC listed under the TSC Act

and EPBC Act (Cumberland

woodland on hills
Flain Woodland)

Srey Box - Forest hoderatesgood 019

Fed Gum grassy ;:u:u:ur2 CEEC listed under the TSC Act

woodland on hills (Curnberland Plain Woodland)

Forest Fed Gum - hModeratesgood 1.54 EEC ligted under the TSC Act

Grey Box shrubbry high (Moist Shale Woodand inthe

woodiand Sydney Basin Bioredion) and
CEEC listed under the EPBC
At fWestern Sydney Diry
Rainforest and ki oist YWoodland
on Shale)

Forest Red Gum - hModeratesgood 0.62 EEC listed under the TSC Act

Grey Box shrufby poar® (Moist Shale Woodand inthe

woodl and Sydney Basin Bioregion)

Forest Fed Gum - L i 0.565 EEC listed under the TSC Act

Grey Box shrubbey (hoist ShaleYwoodland inthe

woodl and Sydney Basin Bioregion)

Total area 6.53

Mates: "M arrow-leaved Ironbark - Broaddeaved lronbark - Grey Gum open forest in M oderatesgood - poar or Low
condition does not gualify asthe EPBC Adt listed form of Shale-zandstone Transition Forest because derived

grazsands or shiublands are not recognised as pat of the nationdly protected ecologicad community (TSSC, 20140

:Grey Box - Forest Red Gum grassy woodland on hillzin M oderatesgood - poor condition does not gqualify & the EPBC
Adt lizted form of Cumbetand Plain Woodland because native tree species are na prezent with & minimum projected
fdiage cover of greater than 10% (DEWHA, 20100

*Forest Red Gum - Grey Box shrubby woodland vegetation in Moderstergood - poor or Low condition does not gualify
azthe EPBC Act listed form of Western Sydney Dry R ainforest and Moist Woodland on Shale because atree canopy
layerisnot present (TSSC, 2013).
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The structure, species composition and condition of each of the three vegetation types within
the site are described below. Species lists are provided in Appendix B and include hicta
recorded in the adjacent Fernhill East Biobank.

Narrow-leaved fronbark - Broad-leaved ironbark - Grey Gum open forest

This vegetation type is in moderatesgood and low condition inthe site and study area. This
vEegetation type is consistent with the critically endangered ecological community of Shale
Sandstone Transition Forest inthe Sydney Basin bioregion under the TSC and EPBC Acts.

Marrow-leaved lronbark - Broad-leaved Ironbark - Grey Gurm open forest occurs on mid and
upper slopes in the western portion of the site. It has an open forest structure with a canopy up
to 25 metres in height, dominated by Narrow-leaved lronbark (Eucalystus crekra), Broad-
leaved lronbark (£, fitrcsa), Grey Gum (. punciata), Thindeaved Stringybark and Forest Red
Gurm . Regeneration of some canopy species was ohserved. The mid-storey is moderately
dense and contains Box-leaved Wattle (Acacia Ewafcna), Thindeaved Geehung (Perscchia
nrearis), Black Thorn (Bursaria spinosa), Black Wattle (Acacla ceclrrens) and scattered
patches of Lantana. Shrub species include Large-leaf Hop-hush (Ccacraga tnquetra), Shrubibsy
Platysace (Platysace lahceclata) and Hairy Clerodendrurm (CIErcaenarim tcmerticsum). Native
grasses include Purple Wiregrass (Aristica ramcsa), Bushy Hedgehog-grass (Echincacgen
caESHICSUS), Weeping Meadow Grass (MIGrCIGERa SULCIES var sticcioes) and Bordered Panic
(Ericlasia marginata). Characteristic herb and forbs include Burr-daisy (Calctls centex),
Lcmanara chigua, Glycine clanoesting, and Indian Penrywort (CERtENs asialca).

Exotic species are present within the cormmunity, especially in open grassland adjacent to
Mayfair Road, where Rhodes Grass (Chichs gayana) and Paspalum (Pasgpaiim cnatatum) are
dominant. Cther introduced species include Lantana, Rhodes Grass, Cobhler's Pegs (Bioens
ehcsa) and Small-leaved Privet (LGUSTUm SINERSE).
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Grey Box - Forest Red Gum grassy woodland on hills

This vegetation type is in moderatesgood and low condition inthe site and study area. Grey Box
- Forest Red Gurn grassy woodland on hills is consistent with the crtitically endangered
ecological community of Curmberland Plain Woodland listed under the NSW TSC Act and
Commorealth EFBC Act. '

Grey Box - Forest Red Gurn grassy woodland on hills occurs onthe lower slopes of the site. It
features an open canopy up to 20 metres in height, dominated by Forest Red Gurn, Narrow-
leaved Ironbark, Grey Box and Thin-eaved Stringybark. The mid-storey contains Hickory Wattle
(Acacla implexa), Black Thorn, Black Wattle, very sparse Kurrajong (Brachychich pCnlneus)
and occasional patches of Lantana. Groundcover species include Kangaroo Grass, Weeping
Meadow Grass, Bordered Panic, Kidney Weed (Cichonora repens), Australian Basket Grass,
Mative wandering Jew {CCmmeNna cyahea), Lemanora Gracis, GIyGIine clanaesting, Small-leaf
Glycine (G. micrcrpiyla) and Indian Penmywort.

Introduced species are common in this vegetation type and include exctic pasture grasses as
well as noxious and ervironmental weeds such as Lantana, Paddys Lucerne (Sioa rhomiicna),
Rhodes Grass, Fireweed (Senecic madagascatiensls), Paspalum (Paspaum auatum), Catsear
(Hyrcohaens racicata) and Lamb's Tongues (PIaniaGe Iahceclala).

All canopy species recorded in this vegetation type were regenerating.

Forest Red Gum - Grey Box shrubby woodland

This vegetation type is in moderatesgood and low condition inthe site and study area. Forest
Red Gumn - Grey Box shrubby woodland is consistent with the endangered ecological
comrmunity of Moist Shale Woodland inthe Sydney Basin hioregion listed under the TSC Act
and critically endangered under the EPBC Act !

Forest Red Gum - Grey Box shrubly woodand has a closed canopy approximately 20 metres in
height dominated by Forest Red Gum, Narrow-leaved lronbark, Grey Box and Rough-barked
Apple. There is a dense mid-storey of Hickory Wattle, Black Thorn, Black Wattle and occasional
Kurrajong, Lantana and African Olive (Clea ewrcraca subsp. cuspioata). Thereis also a
characteristic mesic tall shrub layer including Hairy Clerodendrum and Rough-fruited
Pittosporurmn (Pricscorum revoidtum) and frequently recorded climbers such as Passificta
kerberiana, Old Man's Beard (Clematis aristata) and Scrambling Lily (GeXcropigesiim
cymcsum). The understorey is a patchy, variable mix of shrubs, grasses, herbs and fems
including White Dogwood (C 2cthamnus cicsmifcius), Wiry Panic (Entcliasia stricta), Weeping
Meadow Grass, SERECIC ASCRIOES, VEINCRIG CINErEa, CYLErLS SaNRGUINCIENRLUS, Plectrarthus
candficrus and Maidenhair Fern (Aciarium astficicum).

Exotic species are present within the cormmunity, especially in open grassland adjacent to
Mayfair Road, where Rhodes Grass (Chichs gayana) and Paspalum (Pasgpaiim cnatatum) are
dominant. Open grassland adjacent to Mayfair Road is representative of the low and poor
condition form of this vegetation type. Severe Lantana infestations were observed on the
integrade of grassland and woodland. Other environmental weeds present include Rhodes
Grass, Cobhblers Pegs, Wild Tobacco Bush (Sclarum mauntianim) and Moth vine (Araujia
SEriciera).
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423 Moxious and environmental wweeds

The hcxicus Wieas Act 76G3 provides for the declaration of noxious weeds in local government
areas. Landowners and occupiers must control noxious weeds according to the control category
specified inthe Act. Public authorities rmust control noxious weeds according to the control
category to the extent necessary to prevent their spread to adjoining land.

The sitecontains at least six species declared as noxious weeds inthe Penrith LGA and
recorded inthe adjacent Fernhill East Biohank (Table 4). These noxious species occur in low
densities inwoodland and forest throughout the site. Notably there is moderate to severe
Lantana infestation throughout the Forest Red Gum - Grey Box shrubby woodland vegetation in
Lot 1 and Lot 2 DP 260373 of the site.

The distribution of noxious and ervironmental weeds in the study area is closely tied to
disturbance, with the concentration of weeds greater where the site adjoins cleared areas
dominated ty exotic plant species adjacent to Mayfair Road.

Tahle 4 Declared noxious wweeds recorded during the field sunsey

Control

ASLEragUs
GSLEIEGCI0ES

The plart rmust not be sold

Bridal creeper propagated or knowingly distributed

The growth of the plant must be
managed in a manner that reduces

Lariaha catmara®™ Lantana 4 its nurnbers, spread and incidence
and continuously inhibits its
reproduction

The growth of the plart must be
rmanaged in a manner that reduces

e r;ra";’jm (Broad- 4 its numbers spread and incidence
and CDminUDUSl"_I,I' inhibits its
TIDWEHHQ and rEpdeuttiDﬂ
The growth of the plart must be
o empwor ,  [eemancm ok
SUENRIE lzzbemness) and cortinuausly inhibits its
TIDWEHHQ and rEpdeuttiDﬂ
The growth of the plart must be
managed in a manner that recduces
CIES EWNCEES its numbers spread and incidence
subspecies African Olive 4 and continuously inhibits its
CUSEIOE!S reproduction and the plant must not
be sold propagated o knowingly
distributed
The growth of the plart must be
managed in a manner that recduces
RUELS TG C LS its numbers spread and incidence
aggregate Elackberry 4 and continuously inhibits its
SpECies reproduction and the plant must not
be sold propagated o knowingly
distributed
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4.3 Fauna

4.3.1 Fauna species

A total of 86 species of native fauna were recorded in the study area including the Fernhill East
Biobank. The site contains habitat for 72 of these species including 59 bird species, 5 mammal
species, two reptile species, one frog species and one snail (see Appendix B).

A further four exotic fauna species were recorded (one bird and three mammals).

The fauna species that were recorded, habitat associations and additional species of fauna that
may occur based on the habitats present are described below.

Birds

The majority of bird species recorded in the study area are common woodland birds. Wetland
bird species were also recorded, but they would not utilise habitats in the site due to the
absence of wetland habitat. Bird species recorded within the site and in the wider study area is
representative of the diversity of bird species in the Femhil Estate and locality (GHD 2013a,
GHD 2013b, GHD 2014). Grassland adjoining Mayfair Road and in the site has lower habitat
value for most native bird species than vegetation in the study area because they contain fewer
habitat resources e.g. canopy cover, midstorey, shrub layer, woody debris and an absence of
hollow-bearing trees.

Bird species likely to utilise the site included:

. Large, generalist bird species common in urban areas, including the Sulphur-crested
Cockatoo (Cacatua galerita), Australian Magpie (Cracticus tibicen), Australian Raven
(Corvus coronoides) and Rainbow Lorikeet (Trichoglossus haematodus).

. Birds of open woodlands, including Thornbills (Acanthiza spp.), Fairy-wrens (Malurus
spp.) the Restless Flycatcher (Myiagra inguiefa), Red-rumped Parrot (Psephotus
haematonotus) and Jacky Winter (Microeca fascinans).

. Birds of denser forests such as the Red-browed Finch (Neochmia temporalisi), Rose
Robin (Petroica rosea), Golden Whistler (Pachycephala pectoralis) and Eastern Yellow
Robin (Eopsailtria australis).

*  Birds of wet grassland such as the Cattle Egret (Ardea ibis).
*  The exotic Eurasian Blackbird (Turdus merula).
The full list of species observed is included in Appendix B.

A group of seven Varied Sitellas’ ( Daphoenositta chrysoptera) were observed foraging in Grey
Box — Forest Red Gum grassy woodland south of the site in the study area (Figure 4).

Mammals

The Eastern Horseshoe-bat (Rhinolophus megaphylius) and an undescribed Freetail Bat
(Mormopterus "Species 2”) have been recorded in the study area of the Femnhill East Biobank. It
is likely that these species and a mixture of other microbat species would sporadically utilise the
site including forest bats (Vespadelus species), wattled bats (Chalinolobus species) and the
White-striped Freetail-bat ( Tadarida australis). The study area may also contain hollow-roosting
threatened microbats such as the Yellow-bellied Sheathtail-bat (Saccolaimus flaviventris)., and
Eastern Freetail-bat (Mormopterus norfolkensis) or the Large-eared Pied Bat (Chalinolobus
dwyeri), which would likely roost in sandstone escarpment country to the west but may
occasionally forage in the study area.
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Eastern Grey Kangaroos (Macropus giganteus have been observed foraging in exotic
grassland adjacent to the site. This species would also forage in native woodland and forest and
would favour these habitats for shelter. The presence of unidentified macropod scats in the site
likely to indicate the presence of wallabies (Wallabia spp.) in addition to Eastern Grey
Kangaroos.

Common Brushtail Possums ( Trichosurus vulpecufa) were observed foraging in the study area
and it is likely that other commaon arboreal mammal species such as Common Ringtail Possums
(Pseudocheirus peregrinus) would also occur within the site.

European Cattle (Bos taurus) and the feral Rusa Deer (Cervus fimorensis) were recorded in the
study area. There are domestic and feral populations of a variety of other mammal species on
the locality that would also occur in the site on occasion.

Frogs and reptiles

Mo frogs were observed within the site, however a wide variety of common species have been
recorded in the study area including the Common Eastern Froglet (Crinia signifera), Brown-
striped Frog (Limnodynastes peronii) and Verreaux's Tree Frog (subsp) (Litoria verreauxii
verreauxii). The study area would also contain habitat for stream breeding frogs including the
Leaf-green Tree Frog (Litoria phyllochroa), Lesueur’s Frog (Litoria lesueurii) and potentially
Littlejohn's Tree Frog (Litoria Littlejohnii). The absence of dam, drainage lines and depressions
within the site is likely to reduce the diversity of frogs utilising the site, however frogs and
reptiles associated with forest and woodland are still likely to occur. Mo reptiles were observed
within the site; however common species such as Lampropholis species, the Common Blue-
tongue Lizard (Tiligua scincoides) and common snake species are likely to occur.

Cumberland Plain Land Snaif

The Cumberland Plain Land Snail was not recorded in the site, although survey effort was
limited. This species has been recorded nearby in the Femhill East Biobank in the study area
and sheltering beneath woody debris, sheet metal or leaf litter in Grey Box — Forest Red Gum
woodland on flats (i.e. Cumberand Plain Woodland). The Cumberland Plain Land Snail is
closely associated with this ecological community and is generally considered to be restricted to
the Cumberland Plain and Castlereagh Woodlands of Western Sydney and also along the
fringes of River Flat Forest, especially where it meets Cumberland Plain Woodland (NPWS
2000).

4.3.2 Fauna habitats

Two broad fauna habitat types were recorded within the study area:
. Exotic grassland and exotic vegetation.

. MNative woodland and forest.

The suitability of these habitats for native fauna are discussed below, with particular emphasis
on habitat resources of relevance to threatened fauna.

Grassland and exotic vegetation

Up to 1.89 hectares of the site contains grassland and exotic shrubs. These areas would have
historically supported native woodland vegetation but have been extensively modified by
previous clearing, agriculture and for access to the powerline easement located in the central
portion of the site.

Grassland and exotic vegetation are subject to noise levels and light spill and contain only a few
habitat resources of relevance to most native fauna species. Exotic grasses and herbs would
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provide foraging resources for relatively mohile and opportunistic native fauna including birds
such as the Australian Magpie and Galah, and marmals such as the Eastern Grey Kangaroo.

Regrowth trees and shrubs would provide some foraging resources for native woodland hirds
such as Thornbills and Red-browed Finches which were observed in these areas during the
survey. Some native reptile and frog species would also forage, shelter or bask in areas of
ex otic grassiand particularly where they adjoin woodland. Most of these species would use
these areas as an adjunct to the higher quality, more extensive areas of suitable habitat
available inthe study areadlt is unlikely that ary local populations of native fauna would be
reliant on the exotic grassland onthe site for their sureival,

These areas contain little to no habitat features of relevance to threatened fauna. The
Curnberland Plain Land Snail and several species of threatened birds and microbats would be
considered likely to occur in adjacent habitats within native woodland or shrubland (see below)
but would be unlikely to occur within areas of grassland or exotic vegetation. The Cumberland
Plain Land Snail can occur in disturbed environments provided that ground cover of woody
debris or rubbish is available (NPWS 2000). Grassland in the site does not contain suitable
shelter sites and is unlikely to be occupied by the species.

Mative woodland and forest

Mativ e woodland and forest in the site occurs onthe edge of grassland and integrades between
low to good quality hahitat. Habitat resources include a few mature canopy trees and associated
nectar, fruits and leaves as well as patches of dense understorey shrubs; a range of fruiting and
flowering small trees and shrubs. The site contains relatively few pre-European age trees and
no hollow hearing trees. Native woodland and forest in the south portion of the site form good
connectivity with extensive patches of vegetation in the study area which includes the Fernhill
East Biohank. vegetation within the site forms edge habitat for these larger tracts of native
vegetation inthe study area. Thereis some noise and light disturbance, associated with
vehicular traffic on Mayfair Road. Based on these attributes this vegetation would be expected
to support a low to moderate suite of native fauna.

Eucalypts in the study area predominantly occur inthe south of the site, where intact native
vegetation is present. They represent known or preferred feed trees for a number of fauna
species, including threatened hirds, the Koala and the Grey-headed Flying-fox. The canopy
species Grey Box and Forest Red Gum are nectar and seed-hearing and would provide a food
resource for native fauna, including the Grey-headed Flying Fox and arboreal marmmals.
Eucalyrius species may also provide seasonal nectar resources for migratory species, including
the Regent Honeyeater (Anthcohasra phrycia). Eucalypt species inthe site are summer and
auturnr-flowering (Brooker and Koenig, 20068) and so would not provide winter foraging
resources for the Swift Parrat (Latfamus arscocr). Winter-flowering acacias at the site would
help provide year-round foraging resources for a range of native hirds, bats and mammals.
Forest Red Gum is a Koala food tree listed under Schedule 2 of SEPP 44 and is a regional
prirmary food trees identified in the Koala Recavery Plan.

Mativ e woodland and forest does not provide foraging substrate, abundant woody debris or leaf
litter due to past clearing disturbances in the past. The absence of woody debris and thick leaf
litter would provide limited shelter and foraging substrate for native reptiles, frogs and

ir ertebrates including the Curnberand Plain Land Snail within the site.

Other habital resources

The site is composed of shale-derived colluviurm and alluvial sedirments on mid slopes. There
are no caves, cliffs, rock outcrops or surface rock fragments in the site or the broader study
area. The study area would not support fauna that rely on rocky substrate for shelter. There are
anurnber of threatened reptile and frog species known or predicted to occur in the locality
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(OEH, 2015a; DotE, 2015), including the Broad-headed Snake (Hoplocephalus bungaroides),
Giant Burrowing Frog (Heleioporus austrafiacus), and Littlejohns Treefrog (Litoria littlejohini).
Records of these species within the locality are from Hawkesbury Sandstone substrates at
higher elevations. These species depend on specific habitat resources from these environments
(OEH, 2015b; Ehman, 1997) and would not occur in the site.

There are significant cave and cliff formations in the locality in the Blue Mountains National
Park, approximately six kilometres to the west of the site. Cave-roosting microbats such as the
Eastern Bentwing-bat (Miniopterus schreibersii oceanensisi) and Large-eared Pied Bat
(Chalinolobus dwyeri) may roost and breed in these areas but would only use potential aerial
foraging habitat in the study area.

Patch size and connecfivity

The site occurs as edge habitat separated from agricultutal habitat in the north by Mayfair Road.
Where grassland within the site meets Mayfair Road, this habitat has little value for many
species of native fauna and the majority of threatened fauna. The site is affected by limited
noise and light spill from Mayfair Road but there would be a moderate risk of predation by feral
and domestic predators and vehicle collisions. This context reduces the value of the habitat
within the site in comparison with equivalent habitat in more extensive patches of native
vegetation, that are remote from cleared or developed land.

The site adjoins Fernhill East Biobank to the south which forms a large patch of intact
vegetation eventually joining Blue Mountains National Park (see Figure 1). Fauna movement
and other ecological processes would occur around the site via the vegetated woodland and
forest of the adjacent East Biobank. Patch-size dependant species of fauna such as threatened
woodland birds and the Spotted-tailed Quoll could use these vegetated areas to access habitat
within the study area, but would be more likely to frequent less fragmented areas of habitat, in
better condition, that are located farther to the west.

4.4 Conservation significance

Based on the desktop assessment the following threatened biota and MNES are known or
predicted to occur in the locality:

. 28 threatened ecological communities (TECs).
= 25 threatened flora species.

. 50 threatened fauna species, comprising six frogs, 24 birds, two fish, three invertebrates,
14 mammals and one reptile

. One endangered population.

. 15 migratory species.

. One Mational and World Heritage Place.
. One Ramsar wetland.

This list does not include marine threatened and migratory species or shorebirds which were
highlighted by the database searches because the locality does not contain any marine or
estuarine habitats.

The status of these threatened biota and MNES within the site and study area is described
below.
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4.4.1 Threatened biota (TSC Act and FM Act)

The database searches identified 23 threatened flora species, 48 threatened fauna species and
28 TECs listed under the TSC Act as having been previously recorded or predicted to occur in
the locality (see Appendix C).

One fish and three invertebrates listed under the FM Act have been previously recorded or are
predicted to occur in the locality (see Appendix C).

Threatened ecological communities
All native vegetation types at the site are consistent with TECs listed under the TSC Act:

. Forest Red Gum - Grey Box shrubby woodland - consistent with Moist Shale Woodland
in the Sydney Basin Bioregion endangered ecological community.

. Marrow-leaved lronbark - Broad-leaved Ironbark - Grey Gum open forest -consistent with
Shale Sandstone Transition Forest in the Sydney Basin Bioregion critically endangered
ecological community.

. Grey Box - Forest Red Gum grassy woodland - consistent with Cumberland Plain
Woodland in the Sydney Basin Bioregion critically endangered ecological community.

The distribution of these TECs in the site is shown in Figure 3 and 4.

Two other threatened ecological communities; River Flat Eucalypt Forest and Western Sydney
Dry Rainforest are also present in the study area (Figure 4). They are not discussed further as
they do not occur on the site or will be affected by the proposal.

Threatened flora species
No threatened flora species were recorded during the field surveys.

Of the 11 threatened flora species previously recorded in the locality, seven can be discounted
as having nil chance of occurring in the study area or being affected by the proposal. These
species are associated with specific habitat types that are not present in the study area. Notably
there are a number of plant species associated with tertiary gravel habitats of the Castlereagh
forests, or sandstone habitats of higher elevations which are present within the locality but can
be reliably excluded from occurring in the habitats within the study area.

There is broadly suitable habitat for four threatened plant species within the site and they are
known from the locality:

*  Camden White Gum (Eucalyptus benthamii) (vulnerable, TSC Act and EPBC Act).

. Marsdenia viridifiora viridiflora population in the Bankstown, Blacktown, Camden,
Campbelltown, Fairfield, Holroyd, Liverpool and Penrith local government areas
(Marsdenia viridiflora subsp. viridiflora) (endangered population, TSC Act).

. Juniper-leaved Grevillea (Grevillea juniperina juniperina) (vulnerable, TSC Act and EPBC
Act).

*  Spiked Rice-flower (Pimelea spicata) (endangered, TSC Act and EPBC Act).

Camden White Gum, Marsdenia viridiflora viridiflora and Juniper-leaved Grevillea can be
reliably discounted as occurring based on the field survey effort. EcolLogical (2010) recorded the
Juniper-leaved Grevillea in the Fernhill Western Precinct around three kilometres to the west of
the site. These three species are a tree, a climber and shrub respectively. They are not cryptic
nor do they require seasonal surveys. It is unlikely that they would not have been detected if
they were present in the site for this assessment.
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The Spiked Rice-flower is known to be difficult to detect when not flowering and may persist in
grazed native vegetation (OEH, 2015b). This species flowers sporadically and targeted surveys
are generally timed to coincide with flowering of a known reference population. This survey
approach was not part of the current assessment and so a precautionary approach has been
undertaken and the study area is assumed to comprise habitat for a local population of the
Spiked Rice-flower.

4.4.2 Threatened fauna species

Three threatened fauna species have been recorded within or adjacent to the study area during
recent field surveys:

. Varied Sittella (Daphoenositta chrysoptera) - vulnerable under the TSC Act.
. Glossy Black-cockatoo (Calyptorhynchus fathami) - vulnerable under the TSC Act.
. Cumberland Plain Land Snail (Meridolum corneovirens) - endangered under the TSC Act.

The Varied Sittella and Cumberland Plain Land Snail were recorded within Grey Box - Forest
Red Gum grassy woodland and Forest Red Gum - Rough-barked Apple grassy woodland in the
Fernhill Eastern Precinct located south east of the site in the locality. The Glossy Black-
cockatoo was recorded flying over the Eastern Precinct in the locality.

The Varied Sittella would forage and probably also breed locally in native grassy woodland and
forest vegetation types in the study area, the Fernhill Estate and throughout the locality. There
are a total of 18 records of the Varied Sitella within the locality (OEH 2015a) and it has
previously been recorded within study area (Birdata 2013).

Up to 45 live Cumberland Plain Land Snail individuals or shells have been recorded in the
Fernhill Estate to date. These areas contain good quantities of habitat resources such as woody
debris and leaf litter. The local population of the Cumberland Plain Land Snail occurs in
relatively extensive patches of Cumberand Plain Woodland in the locality, including elsewhere
in the Fernhill Estate (B Harrington pers. obs.; EcolLogical, 2010), in the vicinity of numerous
BioMNet records to the east of Mulgoa Road (OEH, 2015a) and in Mulgoa Nature Reserve
(DECC, 2008b). There are 72 previous records of the species in the locality (OEH, 2015a) and
around 2100 hectares of suitable habitat in shale woodlands or forest based on regional
vegetation mapping (Tozer 2010). There is relatively poor habitat for the Cumberand Plain Land
Snail in the site because the woodland contains little native understorey vegetation or shelter
sites.

There are a number of records of threatened fauna from Mulgoa Nature Reserve (OEH 2015a)
kilometres to the north east of the site and the Blue Mountains Mational Park six kilometres to
the west, including large forest owls, microchiropteran bats and woodland birds (OEH, 2015a).
Mulgoa Nature Reserve contains similar vegetation types and habitat resources to the study
area and has been subject to relatively intensive survey and assessment (DECC, 2008b):
“seven animal species listed as vulnerable under the TSC Act have been recorded in the
reserve: the Masked Owl (Tyto novaehollandiae), Barking Owl (Minox connivens), Grey-headed
Flying-fox {Pteropus poliocephalus), Eastern Freetail bat (Mormopterus norfolkensis), Large-
eared Pied Bat (Chalinolobus dwyeri), Eastern Bentwing Bat (Miniopterus australis) and Large-
footed Myotis (Myotis adversus). Other threatened species occurring in the local area, and that
may from time to time occur in the reserve, are the Spotted-tailed Quoll (Dasyurus maculatus),
Turquoise Parrot (Neophema puichella), Glossy Black Cockatoo (Calyptorhynchus lathami),
Powerful Owl (Ninox strenua), Square Tailed Kite (Lophoictinia isura), Swamp Harrier (Circus
approximans)'[sic — not a threatened species] “Red-crowned Toadlet (Pseudophryne australis)
and Greater Broad-nosed Bat (Scoteanax rueppeilii).”
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The site contains limited habitat for these mobile threatened fauna species given the extent of
grassland and edge habitat. There are no on-site records or specific hakitat resources that
suggest that permanent local populations of any of these threatened fauna are present inthe
stucly area. Individual threatened fauna may utilise hakitat inthe broader study area on a
transitory or opportunistic basis. Given the small extent of the site, none of these maokile
threatened fauna are likely to occur inthe site.

The remainder of the threatened fauna species that are known or predicted to occur inthe
locality have a close association with specific hakitat resources that are not present inthe study
area. Motahly there are a number of fauna species that are associated with shrublby, sclerophyll
vegetation types on sandstone substrates or rocky escarprents that would not occur inthe
grassy woodands on flat, shale landscapes that characterise the study area.

The desktop review revealed two threatened fish species (Macouarie Perch Macquaha
australasica and Australian Grayling Protctrcoies marasna) and two aguatic irvertebrates
Adam's Emerald Dragonfly (Archascthya acams! and Sydney Hawk Dragonfly Austrcocrauna
JECharcy) which are predicted to occur inthe locality. Each of these species is associated with
clear, deep streams with rocky or gravel substrates, whereas the aguatic hahitats in the study
area are shallow and turbid with clay substrate. No aquatic habitats occur inthe site (Appendix
A,

443 EPBC ACEt MMES

The database searches identified 17 threatened ecological communities, 23 threatened flora
species, 21 threatened fauna species and one migratory species listed under the EPBC Act as
potertially occurring in the study area (see Appendix A). One additional MNES, The Greater
Blue Mourtains Areaoccurs inthe locality.

Threatened ecological communities

All native vegetation comrmunities within the site are listed as CEECs under the Cormmornwealth
EPBC Act legislation and include Western Sydney Dry Rainforest and Moist Woodland on
Shale, Cumberland Plain Shale Woodlands and ShalesSandstone Transition Forest. However,
the listing of these CEECs is subject to thresholds on the condition of the vegetation under the
EFBC Act.

Grey Box - Forest Red Gumn grassy woodland occurs in the eastern edge site as near intact
rnoderatesgood condition vegetation and as moderatergood_poor condition woodland vegetation
dominated by grasses. While both condition classes on site comprise the Cumberland Plain
Woodland CEEC listed under the TSC Act, the moderatergood_poor condition woodland does
not meet the condition thresholds for inclusion as the EPBC Act-listed CEEC.

Marrow-leay ed Ironbark —Broad-leaved lronbark — Grey Gurn open forest occurs inthe in the
western edge of the site as intact moderatergood condition vegetation, as moderatergood _poor
condition woodland vegetation dominated by grasses with avariable native midstorey and as
low condition dominated by grasses. All condition classes comprise the ShalerSandstone
Transition Forest CEEC listed under the TSC Act, but the moderatergood _poor and | ow
condition does not meet the condition thresholds for inclusion as the EPBC Act-listed CEEC.

Forest Red Gum- Grey Box shrubby woodland occurs in the central portion of the site as intact
rnoderatesgood condition vegetation on the lower slopes. Moderatergood_poor and | o
condition vegetation of this TEC does not meet the condition thresholds for inclusion as the
EFPEC Act-listed CEELC.
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Threatened flora

No threatened flora species listed under the EPBC Act were recorded within the study area.
Based on the site surveys and habitat assessments conducted one threatened flora species
may occur in the study area and/or be affected by the proposal: the Spiked Rice-flower (see
Section 7.3.1).

Threatened fauna

Mo threatened fauna species listed under the EPBC Act were recorded within the study area.
Based on the site surveys and habitat assessments, one fauna species may occur in the study
area and/or be affected by the proposal. This species is also listed under the TSC Act and is
discussed in Section 4.4.2 above.

Migratory and marine fauna

Three marine bird species, four wetland birds (two of which are also listed as marine species)
and seven ‘terrestrial’ bird species were identified by the EPBC Online Protected Matters
Search Tool results (DotE 2015), comprising:

. Wetland species:

— Great Egret (Ardea alba; also listed as marine)

— Cattle Egret (Ardea ibis; also listed as marine)

— Latham's Snipe (Galinago hardwickii)

— Painted Snipe (Rostratula benghalensis), also listed as endangered
. ‘Terrestrial’ species

— White-bellied Sea-eagle (Haliaeetus leucogaster)

— White-throated Needletail (Hirundapus caudacutus)

— Rainbow Bee-eater (Merops ornatus)

— Black-faced Monarch (Monarcha melanopsis)

— Satin Flycatcher (Myiagra cyanoleuca)

— Rufous Fantail (Rhipidura rufifrons)

— Regent Honeyeater (Xanthomyza phrygia), also listed as endangered
. ‘Marine’ species

— Fork-tailed Swift (Apus pacificus).
One migratory species the Cattle Egret (Ardea ibis) has been observed in the wider study area

foraging in moist grassland adjacent to the large dam to the south of the site. This species and
each of the other predicted species listed above may occur in the study area on occasion.

The EPBC Act lists migratory species listed under international agreements, as well as families
of birds (such as ducks, waders, eagles and hawks) that are also known to be migratory but are
not listed under international agreements. No waterfowl, waders or their habitats have been
recorded in the study area and are unlikely to occur there. Other seasonally migratory or
nomadic species would be likely to utilise habitats within the study area on occasion.

Additional MNES

The protected matters search (DotE 2015a) identified 'The Greater Blue Mountains Area’ which
is listed as a declared World Heritage Property and a National Heritage Place under the EFBC
Act. The Greater Blue Mountains Area is located about six kilometres to the west of the study
area and is separated from the site by native vegetation, agricultural land and the Nepean
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River. There is no risk of direct or indirect impacts of the proposal onthe Greater Blue
Mountains Area.
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Potential Impacts

.1 Directimpacts

511

vegetation clearing and hahitat rernoval

The proposal would result inthe removal or modification of about 2 .89 hectares of native
vegetation, the majority in moderatesgood — poor o low condition in accordance with the BBAM
within an overall site of 6.53 hectares as shown on Figure 3. Impacts would include vegetation
clearing for permanent infrastructure such as residential lots, access roads, fire trails, Asset
Protection Zones (APZ) and all associated earttworks. Vegetation modification (partial

consery ation), would involy e the creation of APZ's and additional areas where practical for the
effective operation and maintenance of this area (Figure 3). It is assumed that construction site
compounds, temporary sediment management structures and any other ancillary structures
would be ertirely contained within the ste. There is scope to retain native trees and some
understorey vegetation in areas of vegetation to be modified.

The extent of clearing of vegetation and hahitats within the proposal is summ arised in Takle &,

bl

Tahle 5§ Extent of clearing of vegetation and TECs wwithin the site

M arrow-leay ed
[ronbark - Broad-
leaved lronbark -

Grey Gum open
forest

Marrow-leay ed
Ironbark - Broad-
leaved lronbark -
Grey Gum open

forest

Marrow-leay ed
Ironbark - Broad-
leaved lronbark -
Grey Gum open

forest

Grey Box - Forest
Red Gum grassy
woodland on hills
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CEEC listed
under TSC
Act and
EPEC Act
(Shale
Sandstone
Transitian
Forest)

EEC listed
Lnder the
TSC Act Act
(Shale
Sandstone
Transitian
Forest)
EEC listed
Lnder the
TSC Act Act
(Shale
Sandstone
Transitian
Forest)

CEEC listed
under the
TSC Act and
EPBC Act
(Curmberland
Flain
W oodland)

hWoderate/ oo 1.21 017 0.35
d
Moderate ¢ 0.54 0.20 014
good_poor
L o 0.30 0.24 0.03
Moderate ¢ 148 0.33 0.09
good
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Grey Box - Forest
Red Gum grassy
woodland on hills

Forest Red Gum
- Grey Box
shrubly
woodland

Forest Red Gum
- Grey Box
shrubly
woodland

Forest Red Gum
- Grey Box
shrubly
woodland

CEEC listed
under the
TSC ALt

(Curmberland

Flain
W oodland)

EEC listed
under the
TSC ALt
(Moist Shale
YWoodland in
the Sydney
Basin
Bioregion)
and CEEC
listed under
the EFEC
Act (Westermn
Sydney Dry
Rainforest
and Muoist
Yoodliand on
=hale)
EEC listed
under the
TSC ALt
(Moist Shale
YWoodland in
the Sydney
Basin
Bioregion)
EEC listed
under the
TSC ALt
(Moist Shale
YWoodland in
the Sydney
Basin
Bioregion)

Condition’

Moderate ¢ 0.19
good _poar
Moderate s 1.54
good
Moderate ¢ 0.62
good_poor
L o 0.55
Total area 6.53

Full

v BLEtation

0.05

017

0.52

1.68

018

0.22

018

1.21

'Condition clazses hawve been recorded in accordance with the BEAM . Mote that m oderatesyood_poor condition reflects

vegetation in generally poor condition. Low condition vegetation has an overstorey less than 25% of the lower Benchmark value
for percentage foliage cover and lessthan S0% native ground cover or more than 90% ground cover vegetation iz cleared. Low
condition vegetation is in worse condition than vegetation dassified as moderateygood_poor.

Upto 0.33 hectares of Curnberland Plain Woodland would be removed for the proposal . This
accounts for 0.79% of the total estimated area of that vegetation community inthe hiobank sites
within Fernhill Estate (around 41.84 ha) that have bheen set aside for conservation. A further
0.09 hectares will be modified. Section 1.1 and Appendix C provide a detailed assessment of
significance of impacts on Cumberand PlainWoodand. Up to 1.25 hectares of Cumberland

WWioodland will be retained onthe site and includes better condition vegetation that is
comensurate with the EPBC Act-listed form of the cormrmunity.

Upto 0.75 hectares of Moist Shale Woodland would be removed for the proposal. The majority
of thisvegetation is in moderatesgood_poor or low condition. The vegetation to be cleared is
approximately 5.47 % of the total estimated area of that vegetation community in the biobanks
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within the Fernhill Estate (around 13.71 ha) that would be set aside for conservation. A further
0.60 hectares will be modified. Section 1.1 and Appendix C provide a detailed assessment of
significance of impacts on Moist Shale Woodland.

The proposal would remove 0.60 hectares of Shale Sandstone Transition Forest. This is
approximatery 0.64 % of the total estimated area of that EEC inthe biobanks within the Fernhill
Estate (around 94 .98 ha) that would be set aside for conservation. A further 0.53 hectares
would be rmodified for the proposal. Section 1.1 and Appendix C provide a detailed assessment
of significance of impacts on Shale Sandstone Transition Forest.

The removal of 1.68 hectares of native vegetation would irvolve clearing of a moderately
diverse range of nonthreatened native plants, including a small number of mature trees. Mature
trees have value within plant populations as sources of pollen and seed. There are extensive
areas of these vegetation communities and species in the locality. The total area of native
vegetation to be rermoved (1.68 hectares) is around 0.01 % of the estimated area of native
vegetation inthe locality (around 13,714 hectares, based on Tozer (2010)). This minar reduction
in the extent of native vegetation would not threaten the persistence of local populations of
native plants. Flora populations would persist within adjoining areas of alternative habitat
beyond the study area, particularly within the large tracts of intact native vegetation set aside for
consery ation within the Fernhill Estate in biobanks.

The majority of the site is disturbed, with cleared grassiand areas adjacent to Mayfair Road
where indicative house pads have been located, exotic mid-storey vegetation on the mid slopes
and also regrowth vegetation downslope These areas contain little native vegetation cover and
have limited habitat value for native plants. Amy vegetation clearing required in these areas
would rermove a small number of individuals of non-threatened native plants and noxious and
environmental weeds. Provided the weed rmanagement measures proposed in Section 6 are
adopted, the proposal may result in positive impacts on retained native vegetation within the site
and also within the adjiacent Fernhill East Biobank by reducing the area of weeds in the study
area. This would remove a source of weed propagules that are currently threatening adjoining
areas of intact native vegetation.

The vegetation that would be removed provides limited habitat resources for native fauna
species, including threatened species of fauna such as the Cumberland Plain Land Snail. This
species was not recorded on the site nor was ary wooden debri or rubbish obsere ed which may
provide habitat for this species. While the site may contain some foraging substrate for this
species, the proposal would remove a negligible portion of resources in the locality.

The clearing of 1.68 hectares of native woodland and forest would include the potertial remoy al
of a few mature trees. Mature trees have value for fauna populations as sources of foraging
resources such as leaves, nectar, sap or seed and substrate for invertebrate prey. The proposal
would remove a very small proportion of available foraging resources for local populations of
native fauna. No hollow-bearing trees would be removed for the proposal.

5.1.2 Hahitat fragmentation and connectivity

The site occurs on a disturbed edge of native vegetation adjoining Mayfair Road. The site has a
low perirmeter to edge ratio which has lower ecological value for a variety of fauna. In contrast,
more extensive areas of undisturbed hakitat including the Fermbhill East Biobank and also the
Blue Mountains Mational Park occur adjacent to the site. The removal of habitat resources
within the site is likely to have a relatively minor impact on local populations of threatened hicta.
The proposal is unlikely to fragment hahitat or reduce connectivity to existing patches of intact
vegetation.
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5.1.3 Aquatic habitats

There are nowetlands, riparian or aquatic habitats in the site.

5.1.4 Faunainjury and rmortality

Tthe site and study area provides habitat resources for native fauna species, including
threatened fauna. More mohile native fauna such as hirds, microbats, terrestrial and arboreal
rarmmals are highly unlikely to be affected by the proposal . Construction may result inthe injury
or mortality of small terrestrial fauna that may be sheltering invegetation within the site, such as
the Curnberland Land Snail. The frog and reptile species that are known or likely to occur in the
site are widespread and abundant in the study area and locality and so the potential injury or
mortality of indwiduals within a rmaximum of 2.89 hectares of habitat is highly unlikely to affect
an ecologically significant proportion of any local frog or reptile populations.

The Cumnberland Land Snail is small, sedentary and closely affiliated with native vegetation
comrmunities within the site and so specific mitigation measures will be required to reduce the
fisk of injury or mortality of this endangered species. Targeted pre-clearing surveys and
relocation of individuals and habitat resources are likely to reduce the risk of harm to acceptable
levels (see Section 6.2). Even allowing for the possikility that these mitigation measures may
not he effective the proposal would be highly unlikely to result in harm to an ecologically
significant proportion of the local population of the species. The site contains 2.89 hectares of
Curnberland Land Snail hahitat and this species has been detected in the study area (in the
Fernhill East Biohank). The ahsence of habitat resouces such as liter and wooden debris inthe
site suggests that this species is unlikely to inhabit the site or be impacted by the proposal.

Mesting birds and roosting microbats may be vulnerable to injury or martality it present during
clearing of trees within the site. There was no evidence of occupation by nesting birds or
roosting microbats during fauna surveys. Pre-clearing fauna surveys will be undertaken as part
of the Construction Ervironmental Managerment Plan (CEMP) to reduce the potential risk of
injury or rmortality to native fauna. Pre-clearing surveys will irvolve the inspection of trees for
resident fauna as a precautionary measure prior to felling. The CEMP will also contain protocols
for the felling of habitat trees and measures for the safe management of native fauna if detected
in trees or on site generally during construction (see Section 6).

The proposal would increase the extent of developed land inthe study area and locality and
rnay result in a minor increase in the volume of traffic. This would have a negligible effect on the
fisk of vehicle collisions with native fauna given the existing volume of traffic on Mayfair Road
and because the site is at the terminal end of avegetated corridor (see Section 4.3.2 and Figure
3.

5.2 Indirect impacts

5.21 Habitat fragrmentation

The site is at the terminal end of a vegetated corridor (see Section 4.3.2 and Figure 3). The
proposal would involy e widening an existing gap in habitat and so vegetation clearing for the
proposal will not directly isolate or fragment ary areas of habitat.

vegetation in the Blue Mountains National Park and the Nepean River riparian strip to the west
of the site is animportant habitat corridor as described in Section 4.3.2. The site is located at
the terminal end of this patch of habitat and does nat, in itself, comprise an important connecting
linkage. A significant proportion {17 6%) of the site is low condition, exctic vegetation that would
hawve very little value as fauna movement hakitat. Fauna movement, pollination and seed fall of
plants and other ecological processes would occur around, rather than through, the site.
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The proposal involves construction of structures that may obstruct movement of fauna
attempting to travel through the study area, such as fences and buildings. These barriers would
be parallel to existing, equivalent barriers, including Mayfair Road to the north, and would not
significantly increase the degree to which fauna movement is disrupted. Fauna movement and
ecological processes would continue to function around the site via the vegetated riparian
corridor to the north.

In this context, the proposal would not have an adverse effect on fauna movement or habitat
connectivity.

5.2.2 Erosion, sedimentation or contamination

There are potential sensitive receptors for indirect impacts on aquatic habitats in the wider study
area including a large dam to the south of the site. Potential impacts that could cause the
decline in aguatic habitat value include:

. Alterations to riparian and floodplain geomorphology
. Alterations to catchment hydrology

. Reduced water quality through hydrocarbon contamination or through increased nutrient
or sediment inputs.

The hydrology and water quality of the study area is already substantially modified by clearing,
damming of the drainage line to the south of the site and livestock access. The proposal would
result in a minor increase in the proportion of hardstand surfaces in the study area and may also
modify drainage through drains and other engineered structures. Given the extent of existing
modifications to the local catchment the proposal would comprise a minor change to hydrology
and would be highly unlikely to adversely affect any aguatic habitats.

The potential for hydrocarbon contamination or increased nutrient or sediment inputs can be
avoided or minimised through the implementation of appropriate mitigation measures as
outlined in Section 6.

5.2.3 Weed invasion and edge effects

‘Edge effects’ refers to changed environmental conditions at the interface of intact vegetation
and cleared areas. Edge effects may result in impacts such as changes to vegetation type and
structure, increased growth of exotic plants, increased predation of native fauna or avoidance of
habitat by native fauna. Edge effects would result from clearing of vegetation within the site and
then continue to affect vegetation and habitats adjoining the site for the life of the proposal.

Construction may increase the degree of weed infestation through dispersal of weed propagules
(seeds, stems and flowers) into areas of native vegetation via erosion (wind and water) and via
workers shoes and clothing and through construction vehicles. The risk of introduction of weeds
would continue during operation of the propsal through wind or water transmisiion of propagules
from gardens and/or as property owners or their pets may enter adjoining vegetation.

Within the majority of the study area the severity of impacts arising from edge effects and weed
invasion would be limited by the presence of existing disturbance. The northemn boundary of
vegetation within the site adjoins cleared land dominated by exotic plants. Areas vulnerable to
novel edge effects include along the southemn edge of the site where it adjoins native woodland
and forest.

A Vegetation Management Plan is recommended for the proposal, which would contain
measures to avoid direct and indirect impacts on native vegetation adjoining the site (refer
Section 6). Given these mitigation measures and the extent of existing weed infestation and
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disturbance in the study area the proposal would result in a minor increase in weed infestation
and other edge effects.

5.2.4 Pests and pathogens

Construction activities within the site have the potential to introduce or spread pathogens such
as Phytophthora (Phytophthora cinnamomi), Myrtle Rust (Uredo rangelii) and Chytrid fungus
(Batrachochytrium dendrobatidis) throughout the study area through vegetation disturbance and
increased visitation. There is little available information about the distribution of these pathogens
within the locality, and no evidence of these pathogens was observed during surveys.
Phytophthora and Myrtle Rust may result in the dieback or modification of native vegetation and
damage to fauna habitats. Chytrid fungus affects both tadpoles and adult frogs and can wipe
out entire populations once introduced into an area.

The potential for impacts associated with these pathogens is low, given the disturbed nature of
the site, and limited intact native vegetation. As a precautionary measure a ‘clean on entry,
clean on exit’ policy should be implemented during construction activities as outlined under the
CEMP (detailed further in Section 6) to prevent the introduction or spread of these pathogens.

5.3 Operational impacts

5.3.1 Noise, light and vibration

The site is located directly adjacent to a quiet regional road (Mayfair Road) with relatively low
traffic volumes and adjoins Mulgoa Road approximately 700 metres away. Habitats adjacent to
the site therefore already experience some noise, light and vibration disturbance. The proposal
may increase traffic flow to Mayfair Road due to the additional dwellings, though this is likely to
be minor given the current population and volume of through traffic. There would be a minor
increase in light spill associated with the proposed dwellings. Light spill is likely to be low
intensity and restricted to human waking hours. This would not be a novel impact and is likely to
have a minor effect on native fauna in habitat adjoining the site.

54 Cumulative impacts

Cumulative impacts would occur from the subdivision of land within the Mulgoa precinct for rural
residential dwellings. The majority of the indicative dwelling footprint within the site contains
grazed exotic grassland with minimal habitat resources for native fauna and negligible value as
a movement corridor. Impacts on native flora and fauna are substantially less than would be
associated with an undisturbed ‘green field' site. The proposal would remove and/or modify
2.89 hectares of vegetation and so would contribute to cumulative impacts on native biota in the
locality.

Potential cumulative impacts arising from the proposal include:
. An increase in the degree of vegetation clearing in the study area.

. An increase in the magnitude of edge effects on remnant native vegetation and the
imposition of novel edge effects on some areas of vegetation.

. A minor increase in noise and light disturbance and the risk of predation of native fauna
by domestic pets.

* A minor increase in the risk of vehicle collisions due to increased vehicle traffic.

Mitigation measures proposed to ameliorate f these potential impacts are included in Section
6.
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The site is located at the terminal end of a vegetated corridor, on the edge of Mayfair Road and
would comprise a relatively minor increase in the degree of habitat fragmentation or indirect
effects. The proposal would not sever any import vegetated links or isolate any areas of habitat.

Cumulative impacts arising from the proposal are unlikely to cross any critical threshold for
impacts that would have a significant adverse affect on local populations of any native biota.

5.9 Key threatening processes

A key threatening process (KTP) is defined in the TSC Act (OEH 2011) as an action, activity or
proposal that:

. Adversely affects two or more threatened species, populations or ecological communities.

. Could cause species, populations or ecological communities that are not currently
threatened to become threatened.

KTPs are listed under the TSC Act, the FM Act and also under the EPBC Act. A number of
KTPs are listed under more than one Act. Those potentially relevant to this proposal are
discussed in Table 6 below. Mitigation measures to limit the impacts of these KTPs are
discussed in Section 8.

Table 6 Key threatening processes

The proposal would result in the removal of 1.68
hectares of native and introduced vegetation. An
additional 1.21 hecatres may be modified for the
development and maintence of APZs.

TSC Act; Most of the vegetation to be removed or modified is

EPBC Act  on moderate to low condition due to weed infestation
and other edge effects. The clearing of this
vegetation is not likely to significantly affect any
threatened biota. The proposal would result in a
minor increase in the operation of this KTP.

There are small quantities of dead wood that would
provide habitat resources for native fauna. The
CEMP would include measures for the salvage and

TSC Act reinstatement of woody debris which would partially
mitigate against the operation of this KTP. The
proposal would result in a minor increase in the
operation of this KTP.

The site features moderate infestation with perennial
exotic grasses. There is the potential for perennial
exotic grasses to further invade native vegetation
through disturbance during construction of the

Invasion of plant communities TSC Act proposal and a shift of the disturbed edge south into

by perennial exotic grasses intact native vegetation. A Vegetation Management
Plan is recommended, which would include
measures to limit the spread of weeds. These
mitigation measures are likely to effectively limit the
operation of this KTP.

Construction activities have the potential to introduce
the root-rot fungus Phytophthora cinnamomi into the
study area, which could lead to dieback of

Infection of native plants by TSC Act; vegetation. The implementation of a Vegetation

Phytophthora cinnamomi EPBC Act  Management Plan is recommended to limit impacts
on native vegetation including prevention of
introduction of this fungus during construction. The
proposal is unlikely to increase the operation of this

Clearing of native vegetation

Removal of dead wood and
dead trees
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KTP m Likely impact

KTP.

Construction activities have the potertial to introduce
Myrtle Rust to the study area. The implementation of
TSC Act avegetation Managerment Plan is recommended to
lirnit impacts on native vegetation. The proposal is
unlikely to increase the operation of this KTP.

Introduction and establishrment
of Exotic Rust Fungi of the order
Pucciniales pathogenic on
plants of the family Myrtaceae
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6. Mitigation measures

The proposal would result in direct impacts on native biota and their habitats within the site.
There is potential for direct and indirect impacts on habitat in the study area. Specific mitigation
measures are recommended to minimise such impacts on the natural environment.

The following sections detail the avoidance of impacts, mitigation measures and offset
contributions recommended for the proposal.

6.1 Avoidance of impacts

The proposal is the construction of five dwellings and associated APZs adjacent to Mayfair
Road. The majority of the site falls within land which is extensively modified or cleared by
previous activities. The site is located at the terminal end of a vegetated corridor adjacent to the
Fernhill East Biobank and would comprise a relatively minor increase in the degree of habitat
fragmentation or indirect effects. The proposal would not sever any important vegetated links or
isolate any areas of habitat. Impacts on native flora and fauna are substantially less than would
be associated with an undisturbed 'green field' site. In addition, 3.64 hectares of native
vegetation would be fully retained within the site with another 1.21 hectares to be partially
conserved through Asset Protection Zones for the ongoing maintenance of this area.

Impacts have been further avoided through the preliminary design phase including:

. Placement of indicative dwelling footprints in areas of the lowest habitat and conservation
value where possible.

. Fartial clearing within Asset Protection Zones such as clearing to achieve only a
discontinuous canopy.

6.2 Mitigation of impacts

6.2.1 Pre-construction phase

During the pre-construction phase, impacts of the proposal on areas with moderate-high
biodiversity values will be minimised where possible by:

. Documentation and communication of environmental values and constraints in the study
area

. Temporary fencing of areas where no impacts are to occur, to minimise the chance of
inadvertent impacts during construction.

Pre-clearance surveys
Pre-clearance surveys should be undertaken by a qualified ecologist. Surveys should include:

. Clear marking/erection of exclusion fencing around protected vegetation areas and
delineation of ‘no-go’ areas

. Targeted pre-clearing surveys in accordance with the Cumberland Plain Land Snail as
per the fauna management plan. Pre-clearing surveys would include targeted searches of
the site for snails and salvage and relocation of any snails and/or suitable shelter sites
that are detected. Snails and/or suitable shelter sites would be relocated to appropriate
Cumberland Plain Land Snail habitat in the study area, to the north and west of the site.
Snail collection and relocation would need to be conducted by appropriately experienced
ecologists under a Licence obtained under Section 91 of the TSC Act.
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= Inspections of native vegetation for other resident fauna and/or nests or other signs of
fauna occupancy

= Capture and relocation or captive rearing of less mobile fauna (such as roosting
microbats, nestling birds or any injured fauna) by a trained fauna handler and with
assistance from Wildlife Information Rescue and Education Service (WIRES) as required

6.2.2 Construction phase
The following principals should be followed throughout the construction phase:

. Wildlife should not be handled wherever possible. Construction staff should only handle
wildlife in an emergency situation. Uninjured wildlife should be gently encouraged to
leave the site by the ecologist/ wildlife specialist. Injured wildlife would be taken to a local
WIRES carer or veterinarian for treatment and care if necessary

. All fuel and chemical storages should be bunded.
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7. Assessments of Significance

Fil ldentification of affected threatened biota

The desktop assessment, field surveys and habitat assessments have been used to identify
threatened hiota that may be affected by the proposal, through either direct or indirect impacts.
If threatened hicta is potertially affected by a proposal then the significance of impacts must be
assessed through Section 5A of the EPA Act (the seven part test) andsor the Matters cf haticral
EryvNchmental SIGRIICaNce —Assessment cf sigrficance gicelrnes (DEWHA 2009).

The DECC {2007) THIEaIErED SEECIES GSSESSMENT GUICENNES - the assessment cf sighficance
ano DEVWHA, {2009) guidelines require proponents to compile a list of threatened biota which
may be affected by the proposal and which require an assessment of significance.

The suite of threatened biota potertially relevant to this assessment is presented in Appendix A,
along with the nature of any previous records in the locality and an assessment of the likelihood
of occurrence in the site or being affected by the proposal. Based on the targeted surveys and
habitat assessments undertaken, a number of the threatened hiota are nat likely to occur in the
stuchy area. Given the limited scale and magnitude of impacts arising from the proposal and
irmpact ritigation and ervironmental management measures described in Section 6, no
additional threatened hiota outside of the study area are likely to be affected by the proposal.

Tahle 7 lists the threatened ecological communities and species that are known or likely to be
present in the study area and are considered affected threatened hiota for the proposal and
which require specific assessments of significance of impacts. The results of the assessments
of significance for guilds of affected threatened biota are described below.

Tahle 7 Threatened biota that are knowwn or likely to occur in the study area
that rmay be affected by the proposal

Shale Sandstone Forest i the Syanes Basin CEEC cEEC
Transition Faorest Bioregions
'‘Cumberland Flain Wood and
in the Sydney Basin
Cumberland Flain Bioregion'(TSC Act) and
Woodand '‘Cumberland Plain Shale
Woodlands and Shale-Grawel

Transition Forest' (EFBC Act)
Moist Shale Woodand inthe

Moist Shale Wood and Sydney Basin Bioregion EEC CEEC

CEEC CEEC

Spiked Rice-flower PIMEIES SEICaLE E E

Cumberland Plain Land

Snail MEFICCILIN CCHRECYIFERS E mat listed

72 Threatened ecological communities recorded on site

Assessments of significance of impacts on on the local occurrences of Cumberland Plain
Yoodland, Shale Sandstone Transition Forest and Maoist Shale Woodland have been prepared

Document Set ID: 7258277 GHD | REeport for INO Angas Securities Ltd - M ayfair Road, 22916709 39
Version: 1, Version Date: 25/07/2016



pursuant to s.5A of the EPA Act (see Appendix C). The outcome of these assessments is that
the proposal would not have a significant effect on these TECs, given:

. Removal of 1.68 hectares of these TECs would occur primarily in areas of
moderate/good_poor, or low condition.

. Partial modification of 1.21 hectares of these TECs for operation and maintenance of
APZs would occur primarily in areas of moderate/good_poor, or low condition.

. The proposal would not threaten the viability or persistence of these TECs in the locality
or the region, given the condition of the sites’ vegetation and its insignificance as edge
habitat within a large tract of native vegetation.

7.3 Threatened flora species that may potentially occur

7.3.1 Spiked Rice-flower

An assessment of significance of impacts on the Spiked Rice-flower has been prepared
pursuant to s.5A of the EPA Act (see Appendix C). The outcome of this assessment is that the
proposal would not have a significant effect on the Spiked Rice-flower, given:

. Potential impacts of the proposal on the life cycle of the species would be restricted to the
removal of individual plants (if present) within vegetation in the site (which is unlikely).

. There is around 1,480 hectares of potential habitat for the Spiked Rice-flower in shale
woodlands in the locality (based on Tozer 2010 vegetation mapping). The minor
magnitude of impacts on any individual plants that may occur in the site or on potential
habitat would not threaten the viability or persistence of the species in the locality or the
region.

. The proposal would not result in a significant increase in the operation of any KTPs nor
have any effects that would substantially interfere with the maintenance or recovery of the
species.

7.4 Threatened fauna that may potentially occur

7.4.1 Cumberland Plain Land Snail

An assessment of significance of impacts on the Cumberland Plain Land Snail has been
prepared pursuant to s.5A of the EPA Act (see Appendix C). The outcome of this assessment is
that the proposal would not have a significant impact, given:

= Potential impacts of the proposal on the life cycle of the species would be restricted to the
removal of potential habitat and potentially snails (if present) within the 2.89 hectares of
potential habitat for the species in the site.

. The proposal would affect around 2.65 percent of the total estimated area of potential
habitat for the species in eguivalent habitat types within the existing Fernhill estate
Biobanks (East and Central West) set aside for conservation. The minor magnitude of
impacts on any individual snails that may occur in the site or on potential habitat would
not threaten the viability or persistence of the species in the locality or the region.

. The proposal would not isolate or fragment any significant areas of habitat.

. The proposed construction would include a pre-clearing survey including salvage of any
snails or woody debris in construction footprints and placement in adjacent areas of
retained vegetation. This would partially mitigate impacts on local populations.
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. The proposal would not result in a significant increase in the operation of any KTPs nor
have any effects that would substantially interfere with the maintenance or recovery of the
Cumberland Plain Land Snail.

y Migratory fauna

Migratory fauna have not been recorded within the site. The Cattle Egret (Ardea ibis) has been
recorded south east of the study area in a large dam but is unlikely to occur in the site. A range
of migratory and nomadic species (excluding waterfowl and waders may utilise habitats within
the study area on occasion).

The EPBC Act requires an assessment of the significance of potential impacts of a proposal on
migratory species with reference to the criteria specified in the Matters of National
Environmental Significance —Assessment of significance guidelines (DEWHA 2009).

An action is likely to have a significant impact on a migratory species if there is a real chance or
possibility that it will (DEWHA 2009):

. Substantially modify, destroy or isolate an area of important habitat for a migratory
species

An area of ‘important habitat’ for a migratory species is: 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; habitat that is of critical
importance to the species at particular life-cycle stages, andfor; habitat utilised by a
migratory species which is at the limit of the species range, and/or; habitat within an area
where the species is declining (DEWHA 2009).

The site would have little value for migratory species and does not comprise ‘impaortant
habitat’. Impacts would be restricted to the site and its immediate vicinity and so the
proposal would not substantially modify any important habitat.

. 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

As described above the site does not comprise ‘important habitat’. Impacts would be
restricted to the site and its immediate vicinity and so the proposal would not result in an
invasive species becoming established in important habitat.

. Seriously disrupt the lifecycle of an ecologically significant proportion of the population of
a migratory species.

Given the limited scale of the proposal and quality of habitat for migratory species only a
small number of individuals of the Cattle Egret or any other migratory species would ever
occupy habitat within the area potentially subject to impacts. The risk of injury or mortality
of any of these individuals is very slight. The site contains a small proportion of the habitat
resources available for migratory species in the study area and the locality. As described
in Section 5.2.1, the proposal would not significantly increase the degree of fragmentation
or isolation of habitat in the locality. Therefore the proposal would not seriously disrupt the
lifecycle of an ecologically significant proportion of the population of any migratory
species.

Based on the consideration of the crteria contained in the Matters of National Environmental
Significance —Assessment of significance guidelines (DEWHA 2009), the proposal would not be
likely to have a significant impact on any migratory species.
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fiLs) MINES

General consideration of significant impacts on the local occurrence of Cumberland Plain
wWoodland, Western Sydney Dry Rainforest and Maoist Shale Woodland and Spike Rice-flower
has been given subject to the DEWHA (2009) guidelines (see Appendix C). These MNES have
beenincluded in Section 54 assessments of significance in Appendix C of this report. The
outcome of these assessments is that the proposal would not have a significant effect on these
MMES.

'The Greater Blue Mountains Area' is listed as a declared World Heritage Property and a
Mational Heritage Place under the EPBC Act. The Greater Blug Mourtains Area is located about
six kilometres west of the study area and is separated from the site by native vegetation.
Impacts of the proposal would be restricted to the site and immediately adjoining areas. Given
the location, scale and magnitude of impacts arising from the proposal there is no risk of direct
or indirect impacts of the proposal onthe Greater Blue Mountains Area.

GHD | REeport for INO Angas Securities Ltd - M ayfair Road, 22116709 42

Document Set ID: 7258277
Version: 1, Version Date: 25/07/2016



8. Conclusions

The site is dominated by cleared land and introduced grassland but also contains intact and
regrowth native vegetation including TECs and habitat for threatened species. Mative vegetation
and habitat within the site is primarily in moderate/good_poor or low condition adjacent to
Mayfair Road and is already exposed to edge effects. Moderate/good condition vegetation is
present on the site adjacent to the Fernhill East Biobank. Away from these disturbed areas the
native vegetation in the broader study area is generally in good condition and is connected to
extensive areas of habitat via vegetated corridors.

Based on the desktop assessment, field surveys and habitat assessments undertaken the
following affected threatened biota was identified:

. Shale Sandstone Transition Forest EEC, which is present in the site.

. Moist Shale Woodland EEC, which is present in the site.

. Cumberland Plain Woodland CEEC, which is present in the site.

. The Spiked Rice-flower, which may be present in potential habitat in the the site.

*  The Cumberland Plain Land Snail, which was recorded in the broader Fernhill Estate and
locality.

Assessments of significance for threatened biota have been prepared pursuant to s.5A of the
EPA Act and conclude that the proposal is not likely to have a significant effect on the local
populations of any threatened biota given:

. Vegetation within the development footprint is in generally low condition, forms edge
habitat and is unlikely to be optimal habitat for threatened biota.

. The proposal would not threaten the viability or persistence of threatened biota in the
locality or the region.

. Potential impacts of the proposal on the life cycle of threatened biota would be restricted
to the removal of 1.68 hectares of native and introduced vegetation.

. There are extensive areas of habitat for threatened biota in the locality. The minor
magnitude of impacts associated with the proposal would not threaten the viability or
persistence of the species in the locality or the region.

. Mitigation measures in accordance with an CEMP are proposed to ameliorate potential
indirect impacts.

. The proposal would not result in a significant increase in the operation of any KTPs nor
have any effects that would substantially interfere with the maintenance or recovery of
any threatened biota.

A Species Impact Statement is not required for the proposal.

The subject contains a number of MNES and/or their habitats. Based on the impact
assessments and assessments of significance included in this report the proposal is not likely to
have a significant impact on any MNES. A referral is not required.
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Appendix A - Threatened biota assessment
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Threatened ecological communities knowwn or predicted from the locality, habitat association and suitable
habitat present atthe site.

Likelihood of

Coemmen OCCUITENCE in

name

Scientific

name

AGres Barks
Wiecalana i
thE Syarey
Basi,
Bicregicr,

BILE GUm
RIGH FCrestin
thE Syarey
Basi,
Bicregicr,

BlLE
Mcurntams
Skale Cap
Forest in the
Sycrney Basi,
Bicregicr,
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Agnes Banks
YWoodland in
the Sydney
Basin
Bioregion

Blue Gum
High Farest in
the Sydney
Basin
Bioregion

Blue
Mountains
Shale Cap
Forest in the
Sydney Basin
Bioregion

Extensive occurrences of shale are at Springwood,
Berarmhing to Kurrajong Heights, Mountain Lagoon
and Colo Heights. Characteristic tree species of this
ecological community are EUCElGIUS QEGRE), E.
CyLeENCcarna and Syncatsa gicmunfera. The
structure of the community was originally tall open
forestto open forest, depending on site conditions
and history, but as a result of partial clearance may
now exist as woodland or as groups of remnant trees.

Mot present

Mot present

Mot present

TSC  EPBC
Act  Act Habitat association :‘L‘::‘:r’; A
status status site
EEC Most remnants ocour near Agnes Banks in Penrith Known within
LG, on eastern bank of the Hawkesbury River. 10km (OEH
Occurs on aeolian sands overlaying Teriary 2015a]
alluviurm s, Structure waries from low wood and on
higher ridges to seddgeland in low-lying depressions.
Characteristic species include Eusalypius
SCIEFCLYNG, ANRGCLRCHS Eaken and Banksis serals.
CEEC CEEC  Occurs onthe Homshy Plateau, noth eastern edge  Known within
of the Cumberiand Plain with most remnants in 10km (OEH
Harnsby, Ku-ring-gai and Baulkharm Hills LeAs. 20154
Typically occurs in high rairfall areas on fertile sails
derived from VWianamatta shale. Grades into Sydney
Turpertine-Ironbark Forest at lower rairfall areas.
Maist, tall open forest characterised by Eucalyptus
saligna and E. pilularis. Usually has small tree layer
Of PRICSECILM UNRaUGUm, EIGECEANECS FElCLIEILS
aha Alccaslaring icrlicsa over a ||:|'|.|'|.|'I OpEn shrub
layer and an understorey of grasses, herbs and ferns.
EEC CEEC  Found on deep fertile soils formed on YWianamatta Known within
Shale, on moist sheltered sites at lower to midde 10km (OEH
altitucles of the Blue Mountains and Wollemi areas. 2015a]



Scientific
name

BlLE
Mcurntams
Swamps i the
Sycrney Basi,
Bicregicr,

Castiereach
Scritbly Gum
Wiccalana i
thE Syarey
Basi,
Bicregicr,

Castereach
Swamg
Wicalana
Community
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EPEC

Common

Act
name status
Blue WEEC EEC
MMountains

Swarnps inthe
Sydney Basin
Bioregion

Castlereagh  VEEC
Scribbly Gum
wioodland i

the Sydney
Basin

Bioregion

Castlereagh EEC
Swarnp
YWioodland

Cormrmunity

Habkitat association

Occurs on the Hormsky Plateau, north eastern edge
of the Curnberland Plain with most remnants in
Hornsty, Ku-ring-gai and Baulkham Hills LGAS.
Typically occurs in high rainfall areas onfertile sails
derived from Wianarmatta shale. Grades into Sydney
Turpentine-lronbark Forest at lower rainfall areas.
Moist, tall open forest characterised by Eucalyptus
saligna and E . pilularis. Usually has small tree layer
of PRICSECrUM UnRaUIGIUm, FIGECCEIECS MEUCLIEILS
aho ANCCasUGHnG Icricsa over a low, open shrub
layer and an understorey of grasses, herbs and ferns.

Occurs almost exclusively on soils derived from
Tertiary alluvium, or on sites located on adjoining
shale or Holocene alluvium | with known occurrences
inthe Bankstown, Blacktown, Campheltown,
Hawkesbury, Liverpool and Penrith LGAS. Typically
on sandy soils and on slightly higher ground than
Castlereagh Ironbark Forest or Shale Gravel
Transition Forest (Tazer 2003). Dominated by
ELCENEIUS GaTaMEHERSS SUESE. Larramatienss,
ArGcphcta Eaker ana E. sclercphyla. A small tree
stratum of Melaleuca decora is sometimes presert,
generally in areas with poorer drainage. It has a well-
developed sclerophyllous shrub stratum over a
diverse range of forbs.

Occurs inthe Castlereagh and Holsworthy areas on
the Curnberland Plain on alluvial soils, often in poorky
drained depressions. Low woodland characterised by
dense stands of Melaielca osccra along with other
canopy trees, such as EUcalyrils Latramatlensls ssp
ratramatiensls. Poorly developed shrub layer of
juvenile melaleucas over waterogging tolerant
groundcoyver species such as CERtENs asal0E,

Mature of
record

ko weithin
10kmm (OEH
20153

ko weithin
10kmm (OEH
20153

ko weithin
10km (OEH
20153)

Likelihood of
occurrence in
site

Mot present

Mot present

Mot present
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TSC EPEC Nature of Likelihood of
Habitat association record OCCUrrence in

status site

Common
name

Scientific
name

Act Act
status

CCoks
Rier/Castiere
agh rcriarh
Forest in the
Sycrney Basi,
Bicregicr,

CUmEENEnd
Plain Skale
Wicalanas
ana Skale
Gravel
Transiicr
Forest (feoeral
listing)

CUmEENand
Plai,
Wiecalana i
thE Syarey
Basi,
Bicregicr,
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Cooks
River/Casgtlere
agh Ironbark
Forest in the
Sydney Basin
Bioregion

Curnberland
Plain
YWoodland in
the Sydney
Basin
Bioregion

EEC

comp
onent
EECs
listed
separ
ately

EEC

CEEC

May
gualify
as
CEEC

JURcls Lsiails aha GCoaehla pahiclata.

Occurs on the Cumberland Plain with the most
extensive stands in Castlereagh and Holswarthy
areas. Smaller remnants in Kemps Creek area and
eastern section of the Cumberland Plain. Ranges
from open forest to low woodland, with a canopy
dominated by Eucalysius fikrcsa ana MElGIELGS
ceccra along with other species of eucalypt. Dense
shrubky understorey of Melaleuca ncocsa, Lissanthe
SiNGCsa aha Fabateae sp Over sparse ground | ayer
of grasses and herbs.

Grassy woodlands and forests of the shale hills and
plains of the Curnberland Plain and associated
transitional comrmunities on shale-gravel soils.
Canopy typically dominated £y Eucalypius
mclkccaha, EErElcCrnis aha'ct E. fErcsa. Sparse
srnall tree stratum of young eucalypts and Acacia
species and:or shrub layer dominated by Bursaria
spincsa may be present. Understorey comprises
perennial native grasses, grasslike and non-woody
plants.

Grassy woodlandiforest endermic to the hills and
plains of the Curnberland Plain. Canopy typically
dorinated by Eucalysius moilccana aha E.
ErelicCrns, with E. crekra, Colymbla macllata ana
E. EUGERCIES DCCUrting less frequently. Shrub layer
dorinated by Bursaria spincsa, and grasses such as
TREmEDG australs and MIGICIGERS SULCIOES Var

ko weithin
10km (OEH
20153)

known within
10kmm (OEH
20153
Cormmunity
likely to ocour
within area
(DOTE 2015)

ko weithin
10kmm (OEH
20153)

Mot present

Fresent

Present



Scientific
name

Freskwater
Wetlanas ch
Ccastal
Ficcaoplams cf
the New Scutf,
Wales N,
CCast, Syarey
Basih ano
Scutk East
CCrrer
Bicregicrs

Mcist Skale
Wiecalana i
thE Syarey
Basi,
Bicregicr,
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Common
name

Freshwater
Wetlands on
Coastal
Floodplains of
the Mew South
YWales borth
Coast, Sydney
Basin and
South East
Corner
Bioregions
Moist Shale
YWoodland in
the Sydney
Basin
Bioregion

TSC EPEC

Act Act

status status

EEC

EEC hlay
gualify
as
CEEC

Habkitat association

SHECIES.

Occurs in coastal areas subject to periodic flooding
with standing fresh water for at least part of the year.
Typically on silts, muds or humic loams below 20 m
elevation in low-lying parts of floodplains, alluvial
flats, depressions, drainage lines, backswarnps,
lagoons and lakes. Structure and composition varies
spatially and termporally depending on the water
regime, though is usually dominated by herbaceous
plants and has few woody species.

Occurs on clay soils from Wianamatta Shale inthe
southern half of the Curberland Plain, andis
interrmediate hetween Cumberland Plain Woodland
and Western Sydney Dry Rainforest.

Similar to Cumberland Plain W oodland bt with more
resic shrub understorey. Dominant canopy trees
include Forest Red Gumn Eucalyptus tereticornis,
Grey Bax E. moluccana, N arrow-leaved Ironbark E.
crebra and Spotted Gumn Corymils maculata. Small
trees, such as Hickory Wattle Acacia implexa and
Sydney GreenWattle A, paramatiensis ssp
parrarnattensis are also common. The shrub layer
includes Breynila chicngifcna, Haly CIEYCOERTLm
CIErCOerarum tcmentcsim ana Indian Weed
SIEGESEECKI CHERLGNS S5 CHERIGNS.

Mature of
record

oy within
10kmm (OEH
20153)

ko weithin
10kmm (OEH
20153)

Likelihood of
OCCUIrence in

site

Mot present

Present
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Scientific
name

Mcriare
Peatlanas ano
Swamps cf the
NEW Erglano
Taklglana,
fSWY MCHE
CCast, Syarey
Basir, Scutk,
Ea&st Cerret,
Scuth Easterr,
RIGHIanas ano
Australiar Ales
LICIEGICRS

Mcunt
Gikralar
Forest in the
Sycrney Basi,
Bicregicr,
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Common
name

Montane
Peatlands and
Swarnps of the
Mew England
Tableland,
MSYY Morth
Coast, Sydney
Basin, South
East Corner,
South Eastern
Highlands and
Australian Alps
hioregions
hount
ibraltar
Forest in the
Sydney Basin
Bioregion

Mature of
record

Habkitat association

Occurs above 4-500m asl on undulating tablelands Known within
and plateaus, typically on basic volcanic |, fine grained  10km (OEH
sedimentary substrates or occasionally granite. 2015a)
Associated with accumulations of peaty or organic

rmineral sedirments on poorly drained flats in stream

heachwaters. Dense, open or sparse layer of shrubs

with soft-leaved sedges, grasses and forbs. Only type

of wetland that may contain more than trace amounts

of rosses (Sphaghum spe). Small trees may be

absent, or present as scattered emergent.

Confined to a small number of pockets inthe ko within
Southern Highlands region mainly near Bowral and 10km (OEH
Mittagong. Ocours in the Wingecarribee LA, but 2015a)

may OCCUr elsewhere inthe Sydney Basin Bioregion.

Restricted to clay soils on microsyenite intrusions in

the central parts of the Southern Highlands. Ocours

on gentle to steep slopes with correspondingly deep

and shallow soils respectively; combined with aspect,

these factors contribute to the wariahility evident inthe

floral composition of this community (OEH 2013).

Likelihood of
occurrence in
site

Mot present

Mot present



Scientific
name

NEWFES
Plateal Shruk
Swamp i the
Sycrney Basi,
Bicregicr,

RIEr-Flat
Elcalppt
Fcrest ch
Ccastal
Ficcaoplams cf
the New Scutf,
Wales N,
CCast, Syarey
Basih ano
Scutk East
CCrrer
Bicregicrs
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Common
name

NEWNES
Plateau Shrub
Swarnp inthe
Sydney Basin
Bioregion

Fiv er-Flat
Eucalypt
Forest on
Coastal
Floodplains of
the Mew South
YWales borth
Coast, Sydney
Basin and
South East
Corner
Bioregions

EEC

EEC

EEC

Habkitat association

Recorded from the local government areas of Lithgow
and Blue Mountains City. The comrmunity is
characteristically dominated by shrubs, with a
variable cover of sedges. Shrubs have a dense to
open cover, and include Baeckea linifolia, Grevillea
acanthifolia subsp. acanthifolia, Epacris paludosa and
Leptospermurn species. The cover of sedges varies
irversely with shrub cover. Floristic composition
varies locally in relation to soil moisture gradients
within the swarnps. With decreasing altitude, Newnes
Plateau Shrub Swamp grades into Blue Mountains
sedge swarnp cormmunities. The transition occurs
around Bell and Clarence at approximately 850-950
rn above sea level. Blue Mountains sedge swarmps
typically have less cover of shrubs and a greater
cover of sedges (particularly Gymnoschoenus
sphaerocephalus) than Newnes Plateau Shrub
Swarnp. Occurrences on peat may be included inthe
EPBC Act listed Temperate highland Peat Swarnps
on Sandstone EEC.

Occurs on flats, drainage lines and river terraces of
coastal floodplains where flooding is periodic and
soils generally rich in silt, lack deep humic layers and
haw e little or no saline (salt) influence. Occurs south
from Port Stephens in the NSW North Coast, Sydney
Basin and South East Corner bioregions.
Characterised by a tall open canopy layer of
eucalypts with v ariable species composition.

Mature of
record

ko weithin
10kmm (OEH
20153

oy within
10kmm (OEH
20153)

Likelihood of
OCCUIrence in

site
Mot present

Mot present
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Scientific
name

RCEENSC
Basalt Tal
Crer-fcrest i,
thE Syarey
Basi,
Bicregicr,

Skale gravel
Transiicr,
Forest in the
Sycrney Basi,
Bicregicr,

Shale/Sahasic
FE Trahshicr
Forest
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Common
name

Rohertson
Basalt Tall
Open-forest in
the Sydney
Basin
Bioregion

Shale gravel
Transition
Forest in the
Sydney Basin
Bioregion

shalessandsto
ne Transition
Forest

EEC

EEC

EEC

EPEC

Act
status

EEC

CEEC

EEC

Habkitat association

Typically restricted to occurrences of Robertson
Basalt in the southern highlands, also on
Carnbewarra range to the south. Grows on highly
fertile soils derived from basalt, on the slopes of
rolling hills in areas of 1000-1600 mm annual rainfall
Open forest or woodland to 30 m tall with a sparse to
rnoderately dense shrub layer and a dense
herbaceous ground layer. Dominart tree species
include Ewcalysius fasticata, E. viminahs, E. raciata
GhO E. CyLENCCErta. ACAGIa MEIGRCXYICH 1S 3
cormrmon small tree species in this community.

"Prirnarily in the northern section of the Curmberland
Plain, alsofound in Liverpool; Holsworthy,
Bankstown, Yennora, Villawood and Kemps Creek
areas. Occurs primarily where shallow deposits from
ancient river systemns overlay shale soils, but also
associated with localised concentrations of iron-
hardened gravel. Open forest with canopy dominated
try Eucalyptus fibrosa, E. moluccana and E.
tereticornis, often with small tree layer of Melaleuca
decora over a sparse shrub layer. Grades into
Curnberland Plain Woodland where the influence of
gravel soil declines, and into Cooks
River/Castiereagh Ironbark Forest or Castiereagh
Scribbly Gurn Woodland where gravel deposits are
thick.

Primarily inthe northern section of the Cumnberland
Plain, alsofound in Liverpool; Holsworthy,
Bankstown, Yennora, Villawood and Kemps Creek
areas. Occurs primarily where shallow deposits from
ancient river systemns overlay shale soils, but also
associated with localised concentrations of iron-
hardened gravel. Open forest with canopy dominated
try Eucalyptus fibrosa, E. moluccana and E.
tereticornis, often with small tree layer of Melaleuca

Mature of
record

ko weithin
10kmm (OEH
20153

ko weithin
10kmm (OEH
20153

known within
10kmm (OEH
20153
Cormmunity
likely to ocour
within area
(DOTE 2015)

Likelihood of
occurrence in
site

Mot present

Mot present

Present



TSC EPEC Likelihood of

Nature of occurrence in

Scientific Common

Act  Act
name name status  status el site

Habkitat association

Scuthern
RIGHIENS
Skale
Wiccalanas i
thE Syarey
Basi,
Bicregicr,

Scuthern
Syarey
SHENErED
fcrest cn
transiicr.al
SahOSiCheE
SCNS I tFE
Sycrney Basi,
Bicregicr,
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Southern EEC
Highlands

shale

Woodlands in

the Sydney

Basin

Bioregion

Southern EEC
Sydney

sheltered

forest on

transitional

sandstone

soils in the

Sydney Basin
Bioregion

decora over a sparse shrub layer. Grades into
Curnberland Plain Woodland where the influence of
gravel soil declines, and into Cooks
River/Castiereagh Ironbark Forest or Castiereagh
Scribbly Gurn Woodland where gravel deposits are
thick.

Confined to a small area in the Wingecarribee LGA,
between the lllawarra Escarpment inthe east,
Burrawang and Bundanoon in the south, Camyonleigh
inthewest and Berrima and Colo Yale inthe naorth.
Occurs on clay soils onWianamatta Shale, between
approx. 60-800 m asl. Typically woodland but also tall
open forest, grassy woodland and scrub. Dominant
canopy Species vary across the range. Shrub layer
generally open athough may have dense patches
and groundlayer typically comprises diverse native
grasses and herbs.

Restricted to sheltered heads and upper slopes of
gullies on transitional zones where sandstone
outcrops may exist, but where soils are influenced by
lateral movernent of rmoisture, nutrients and sediment
from rnore fertile substrates in an area bounded by
Hurstville, Carss Park, Bundeena, Otford, Stanwell
Tops, Darkes Forest, Punchbowl Creek and Menai.
Open forest dominated by Angophora costata,
Eucalyptus piperita and occasional E. pawlans over
scattered subcanopy trees, a diverse shrub layer and
well-developed groundcover of ferns, forbs, grasses
and graminoids. Variable species composition.

oy within
10kmm (OEH
20153)

ko weithin
10kmm (OEH
20153)

Mot present

Mot present
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TSC EPEC Likelihood of

Coemmen OCCUITENCE in

name name

Scientific

Sun Valey
Caktkage Gum
Forest in the
Sycrney Basi,
Bicregicr,

Swamy Cak
Ficcaoplan
Forest cf the
NEw Scuth
Wales N,
CCast, Syarey
Basih ano
Scutk East
CCrrer
Bicregicrs

Takiglana
Basalt Forest
I tRE Syaney
Basin ano
Scuthk Easterr,
RIGHIENS
Bicregicrs
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Sun valley
Cahbage Gum
Forest in the
Sydney Basin
Bioregion

Swarnp Oak
Floodplain
Forest of the
Mew South
YWales borth
Coast, Sydney
Basin and
South East
Corner
Bioregions

Tableland
Basalt Forest
inthe Sydney
Basin and
South Eastern
Highlands
Bioregions

granites, alluviurm and other substrates. Known from
Bathurst Regional, Goulburn Mulwaree, Oberan,
Palerang, Shoalhaven, Upper Lachlan and
Wingecarrinee LGAs. Open, variable canopy which
rnay include Ribhon Gurn, Narrow-leaved
Peppermint, Mountain Gurm and Snow Gum, over a
sparse shrub layer and dense groundcover of herbs
and grass. Community also includes derived native
grasslands where trees have heen removed.

Mot present

Mot present

Mot present

Act  Act Habitat association :‘L‘::‘:r’; A

status status site

EEC Occurs inthe Sun Valley inthe Blue Mountains City  Known within
Council local government area; within about 15 10km (OEH
hectares. Occurs on sails farmed from diatremes 2015a]

(pipes of volcanic material) at Sun Yalley. Other
diatreme substrates in the area support different
dominant tree species and do not have Eucalyptus
amplitalia (OEH 2013),

EEC Typically occurs below 20m asl onwaterlogged or Known within
periodically inundated fiats, drainage lines, lake 10km (OEH
margins and estuarine fringes on coastal floodplaing  2015a)
of NSW . Associated with grey-black clay-loams and
sandy loams, saline or sub-saline groundwater.

Structure variable from open forests to scrubs or
reedlands with scattered trees. Canopy dominated by
Casuarina glauca (north of Bermagui) or Melaleuca
ericifolia (south of Bermagui). Understorey
characterised by frequent occurrences of vines, a
sparse cover of shrubs, and a cortinuous
groundcover of forbs, sedges, grasses and 1eaf litter.

EEC Occurs on plateaus and tablelands between 600- Known within
900m asl with loam or clay soils derived primarily 10km (OEH
fram basalt, but may also be derived from mudstones,  2015a)



Scientific
name

TEmMRErEIE
RIGkIana Peat
SWamps ch
S&hasiche

Lplano Basal
Syarey
Elcalppt
Fcrests cfthe
Sycrney Basi,
Bicregicr,

Wester
Syarey Dry
Ramfcrest ana
Mcist
Wicalana cn
Skale
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Common
name

Termperate
Highland F eat
Swarnps on
Sandstone

Western
Sydney Dry
Rainforest and
hoist
Yoodland on
shale

camp
onent
EECs
listed
separ
ately

EEC

EEC

CEEC

Habkitat association

Occurs on sandstone intemperate highland regions
from around 600-1100 m above sea level. Known
from the Blue Mountains, Lithgow, Southern
Highlands, and Bormbala regions. Swamps occurring
across a range of locations in the landscape, from
hanging swarnps to depressions inthe landscape, or
alongwatercourses. Wetter parts are occupied by
sphagnum bogs and fens, with sedge and shrub
associations inthe drier parts.

Generally confined to the Sydney Basin IBRA
Bioregion although some occurrences may extend
outside the Sydney Basin Bioregion boundary, e.g.
the southern extent at Sassafras, east of Nerriga
NSW, and patches onthe Boyd Plateau and Mt
Werong. Generally tall open eucalypt forests found on
igneous rock (predominately Tertiary basalt and
rnicrosyenite) in, or adjacent to, the Sydney Basin
Bioregion.

Occurs is generally gullies, sheltered slopes and
rugged terrain inisolated patches, largely on the
edges of the Cumberland Plain in NSW, with some
patches on undulating terrain in the central parts of
the Cumberland Plain (DOTE 2015).The dry
rairforest occupies the lower slopes and gullies
where conditions are more favourable for the
developrment of a rainforest canopy layer. The
ecological community grades into the maist woodland
forrm, generally on the upper slopes, also extending
onto rore gently, undulating terrain. The ecological
cormrmunity may he associated with riparian
vegetation (e.g. at Little Wheeny Creek and Redbank
creek near Kurrajong and Grose Yale) and cregks

Mature of
record

Cormmunity
known o occur
within |ocality
(DOTE 2015)

Carmmurity

likely to occur
weithiin [ocality
(DOTE 2018)

Carmmurity

likely to occur
weithiin [ocality
(DOTE 2018)

Likelihood of
occurrence in
site

Mot present

Mot present

Present
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Scientific
name

Western
Sydney Dry
Rainforest in
the Sydney
Basin
Bioregion

WWhite Box
Sl o Box
Blakely's Red
=Lm

W oodland
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TSC

Common Act

name

status

Western
Sydney Dry
Rainforest in
the Sydney
Basin
Bioregion

EEC

WWhite B o
SEll o Box
Blakely's Red
L
WWoodland

EEC

EPEC
Act
status

compo
nents
m aty
gualify
as
CEEC

CEEC

Habkitat association

andor drainage lines may cut through the ecological
COM LNty

Restricted to hilly country where it occurs on clay
soils derived from Wianamatta shale on sheltered
lower slopes and gullies. Very restricted and occurs
rostly inthe Razorback Range near Picton. Outlying
occurrences at Grose Vale and Cattai. Canopy trees
include Melaleuca styphelioides, Acacia implexa and
Alectryon subcinereus. Shrub layer includes
rainforest species Notolaga longifalia, Clerodendrum
tornentosurn and Pittosporum revolutum . The shrub
layer cormbines with vines to form dense thickets in
sheltered locations.

Occurs on the tablelands and western slopes of
NSWW, on rmoderate to highly fertile soils. Found in
areas with annual rainfall between 400 - 1200 mm, at
altitudes between 170 - 1200 m asl. Open

wood and:forest, characterised by Eucalyptus albens,
E.melliodora and E. blakelyi. Intact sites are rare, but
contain a high species diversity of trees, shrubs,
clirmbers, grasses and particularly herbs. The NS
listing includes sites withawithout canopy layer and
areas with predominately exotic groundlayer,
whereas to meet the federal listing criteria areas must

Likelihood of
OCCUIrence in
site

Mature of
record

ko weithin
10kmm (OEH
20153)

Mot present

Predicted within
10k (DOTE
2015)

Mot present



S cientific Common uiE o F Nature of Lo

Act Act Habitat association QCccurrence in
name name status  status el site

hawve either intact tree layer and predominately native
groundlayer, or anintact ground layer with high
species diversity but no remaining tree layer.
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Threatened flora knowwn or predicted from the locality, hahitat association and likelihood of occurring at the

site.

Scientific name

Acacks
Lyrceara

Acacks
[ o

ANCcasLainG
[F=Ti=t
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Comman

Bynoe's W attle

E

Hahitat :

This species is endemic to central
eastern NS, and is currently known
from only 34 locations, marty of which
are only 1-5 plants. This species occurs
rnainly in heath and dry sclerophmyll
forest on sandy soils, seeming to prefer
open, sometimes slightly disturbed sites
such as trail margins, road edges, and in
recently burnt open patches. This
species flowers from September to
March, and fruit matures in Novernber.

Disjunct populations in the lower Blue
Mountains and the South
MarootaGlenorie areas, within the
Hawkesbury, The Hills and Blue
Mountains LGAS. Grows in dry
sclerophyll forest and heathlands
amongst or within rock platforms on
sandstone outcrops.

Primarily restricted to small populations
in and around Castlereagh MR (N
Cumberland Plain, but with an outlier
population at voyager Paint, Liverpoal.
Also reported from Holsworthy Military
Area. Grows on tertiary alluvial gravels,
with yellow clayey subsoil and lateritic
soil. Occurs in Castlereagh open
woodland.

Mature of
record

in site

Predicted  Urlikely
fo occur

within 10k

(DOTE

2015)

Predicted
fo occur
within 10k
(DOTE
2015)

Urlikely

Predicted
fo occur
within 10k
(DOTE
2015)

Urlikely

Likelihood

Suitahle soil types
and

geormarphology
not present.

Suitahle soil types
and
geormarphology
not present.

Suitahle soil types
and
geormarphology
not present.



Likelihood

SCientific name I'f'_l_' mrnen i AL Hahitat association ”_ﬂ_”“:' o IZIT Motes
narne . - FECOrd 0
S in site

AslErC)asa E E Dccurs north of Sydney, inthe Predicted Lnlikely Suitable sdil types

EIEGARS Baulkham Hills, Hawkeshury and to occur and
Haornshy LGAS, may alsa ocour inthe within 10km geamarpholagy
western part of Gosford LGA. 7 kndn (DOTE not present.
populations. Dccurs on Hawkeskoury 2013

sandstone, commonly amongst rocky
outcrops and boulders in sheltered
forests on mid- to lower slopes and

valleys.
Crypicstylis Leafless Y Y Occurs in coastal areas from East Predicted Unlikely Suitahle soil types
KURiEranha Tongue Orchid Gippsland to southern Queensiand. to ocour and
Hahitat preferences not well defined. within 10km geormarphology
Grows mostly in coastal heathlands, (DOTE not present.
rargins of coastal swamps and 2018)

sedgelands, coastal forest, dry
woodland, and lowland forest. Prefers
open areas inthe understorey and is
often found in association with
Cryptostylis subulata and the
Cryptostylis erecta. Soils include rmoist
sands, moist to dry clay loam and
occasionally in accurmnulated eucalypt
leaves. Flowers November-February.

Cyhahchilm White-flowered E E Qccurs from Gerroa (llawarra) to Fredicted LInlikely Typical wegetation
EIEGARS Wax Plant Brunswick Heads and west to Merriwa in - to ocour associations not
the upper Hunter. kost common near wiithin 10km present and not
Kempsey. (DOTE [arewviosuly
LIsually occurs onthe edge of dry 2014) recorded in the
rainf orest ar littoral rainforest, but also [ocality .

OCCUrS in Coastal Banksia Scrub, open
forest and woodand, and Melaleuca
scrub. Soil and geology types are not
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Scientific name

Comman
name

Habitat association

Likelihood

Mature of of

record

in site

Motes

DI yria
terufcha

Eucalyntus
LERtham)

Document Set ID: 7258277

Version: 1, Version Date: 25/07/2016

Carmnden YWhite
L

L

lirniting.

Occurs inwestern Sydney,
predominately the Cumberland Plain as
well as the Lower Blue Mountains and
north to Yengo. Grows in scrublbydry
heath areas of Castlereagh lronbark
Forest and Shale Gravel Transition
Forest on tertiary alluvium or [aterised
tlays, and associated transitional
cormrunities including Castlereagh
Scrbbaly Gum Woodland.

Occurs on the alluvial flats of the
Nepean River and its tributaries. Known
distribLtion fram The Oaks (south)to
Grose Wold (north) and Kedumba valley
fwest). 2 major subpopulations: in
Kedurnba valley and Berts Basin State
Recreation Area. Occurs inwet open
forest on alluvial flats, in well drained
alluvial sands and gravels to 1 m deep.

5 records Unlikely
within 10km

(OEH

2015a)

4 records LInlikely
wiithin 10km

(CEH

2015a);

Fredicted

wiithin 10km

(DOTE

2014)

Suitahle soil types
and
geormarphology
not present.

Broadly suitable
hahitat present,
but alarge and
readily detectakle
species that may
he reliably
excluded based
on survey effort
conducted.



Scientific name

Comman
name

Habitat association

Mature of

record

Likelihood
of

in site

Motes

Grevilea
JUrieEnna
SUESE.
JURIENnG

Marsaenia
vinanicra
SUESE.
virioificra
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Juniper-leaved v
Grevillea

Marsdenia EP
wiridiflora R
Br. subsp.
wiridiflora
population in
the
Bankstown,
Blacktown,
Carnden,
Carnphelltown,
Fairfield,
Haolroyd,
Liverpool and
Perrith local
governmert
areas

Occurs only within western Sydney in an
area bounded by Blacktown, Erskine
Park, Londonderry and Windsor. Outlier
populations also at Kemps Creek and
Pitt Town. Grows on reddish clay to
sandy soils derived from VWianamatta
Shale and Tertiary alluvium , typically
containing lateritic gravels. Occurs in
association with Curnberland Plain
Woodland, Castlereagh Ironbark
wioodland, Castlereagh Scribbly Gum
Woodland and ShalerGravel Transition
Forests.

Recert records are from Prospect,
Bankstown, Smithfield, Cabramatta
Creek and St Marys. Previoushy known
north from Razorback Range. A climber
that grows in vine thickets and open
shale woodland.

10 records
within 10km
(OEH
2015a)
including a
substantial
population
in the
western
precinct of
the Fermnhill
estate
(EcoLogical
. 2010).

17 records
within 10km
(OEH
2015a)

Urlikely

Urlikely

SUitable habitat
present, but a
large and readily
detectable
species that may
he reliably
excluded based
on survey effort.

SUitable habitat
present, but a
large and readily
detectable
species that may
he reliably
excluded based
on survey effort
conducted.
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Habitat association

Likelihood

Mature of of

record

in site

Motes

B ey (e Comman
SCientific name e
MelgliELICE Ceane's
JESHE! Faperbark
MicrcrmriLs

minLRfICrS

Felargehium Omeo Stork's-
SE. Strlateium kil

LER AP

FLE4E)
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E

Occurs from Nowra- St Albans and west
to the Blue Mountains, with most
records in Ku-ring-gai ¢ Berowra and
HolsworthyAWedderburn areas. Mostly
growes on broad flat ridgetops, dry ridges
and slopes and strongly associated with
low nLtrient sandy loam soils,
sormetimes with ironstone. Grows in
heath- open forest, often in sandstone
ridgetop woodland comrmunities.

Occurs in Richrmond and Penrith areas
inwestern Sydney. Grows in open forest
on sandy clay or gravelly soils fram
Tertiary alluvium. Associated with
Castlereagh Scribhly Gurmn Woodland,
Ironbark Forest, Shale:Gravel Transition
Forest, and other open forest types.

Omeo Storkshill Pelargonium sp. (G
Carr 10348), syn. P. striatellum, is 3
tufted perennial forh known fram only 3
locations in NSW, with two on lake-heds
on the basalt plains of the Monaro and
one at Lake Bathurst. It has a narrow
habitat that is usually just above the
high-water level of irregularly inundated
or ephemeral lakes, in the transition
zone between surrounding grasslands
or pasture and the wetland or aguatic
cormrmunities.

1 records Urilikely
within

10kmOEH

2015a, last

recorded

20§12 (OEH

2015a),

Predicted

within 10km

(DOTE

2018

1 record Urilikely
within

10k, last

recorded

20§14 (OEH

2015a)

Predicted Nl
fo occur

within 10k
(DOTE

2015)

Suitahle soil types
and
geormarphology
not present.

Suitahle soil types
and
geormarphology
not present.

Suitahle soil types
and
geormarphology
not present and
outside of known
range.



Scientific name

Comman
name

Habitat association

Likelihood

Mature of of

record

in site

Motes

Ferscchla
ateficag

Ferscchla
Firsiia

Flimelea
cLnIficra var
cLrviticrs
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Meedle
Geehung

Hairy Geebung

E

Recorded on central coast and in Blue
Mountains, from Mt Tormah to Hill Top
(though nove believed extinct in Hill Top).
Mainly in Katoomba, Wentworth Falls
and Springwood areas. Inhabits dry
sclerophyll forest, scrubby low woodland
and heath on sandstone. Occurs in well-
drained soils including sands, |aterite
and gravels between 550 1000m asl.
May occur in disturbed areas eg
roadsides.

Occurs within the Blue Mourtains,
Southern Highlands and Sydney coastal
regions from Hilltop to Glen Davis and
Foyal MNP to Gosford. Population within
the Hills Shire particularly impartant due
to high density of plants. Grows on
sandy soils in dry sclerophyll open
forest, woodland and heath on
sandstone up to 600m above sea level.

Confined to area hetween north Sydney
inthe south and Maroota in the north-
west. Former range extended to
Parrarnatta River including Five Dock,
Bellevue Hill and Manly . Grows on
shaley/l ateritic soils over sandstone and
shalersandstone transition soils on
ridgetops and upper slopes amongst
woodlands. Often grows amongst dense
grasses and sedges. Flowers October to
May.

Predicted
fo occur
within 10k
(DOTE
2015)

Urlikely

2 records
within 10k
(OEH
20153]
Predicted
within 10k
(DOTE
2015)

Urlikely

Predicted
fo occur
within 10k
(DOTE
2015)

Urlikely

Suitahle soil types
and
geormarphology
not present.

Suitahle soil types
and

geormarphology
not present.

Suitahle soil types
and
geormarphology
not present.
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Habitat association

Mature of

record

Likelihood

of

in site

Motes

PImeIES
sEicata

Fcragerts
Erunhes
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Spiked Rice-
flower

Fufous
Fom aderris

Disjunct populations within the
Curnberland Plain (from Mount Annan
and Marellan ale to Freemans Reach
and Penrith to Georges Hall) and
llzwrarra (from MtWWarrigal to Gerroa)
(DEC 2005). Inthe Cumberland Plain
region, restricted to areas which support
or historically supported Curmberland
Plain¥Woodland. Grows on well-
structured clay soils derived from
Wianamatta Shale. Inthe lllawarra,
growes on v ariable soils in close
proxirmity to the coast on hills or coastal
headlands. Inhakits coastal woodland or
grassland with emergent shrubs (OEH
2013).

Mainly occurs in SYW Sydney
pivallandilly and Camden LGAS), with
other populations in the Hawkeshury-
Wollemi region, near Walcha in the hew
England tablelands and Gippsland in
YIC. In NSW, grows in moist woodiand
or open forest on clay and alluvial soils
on flood plains and creek lines. Near
Sydney occurs in open woodland
dominated by E. amplifolia with
Allocasuarina sp. and Bursaria sp.
understorey, or on alluvial flats with
eucalypts including E. elata, E. piperita
and E. punctata (Sutter 2011).

1 record
within
10k, last
recorded
2005 (OEH
2015a]
Predicted
within 10k
(DOTE
2015).

Predicted
fo occur
within 10k
(DOTE
2015)

Fossible

Urlikely

SUitable habitat
present and a
small, cryptic
species that may
not have been
detected infield
SUrvEYS

SUitable habitat
present, but a
large and readily
detectable
species that may
he reliably
excluded based
on survey effort
conducted.



Scientific name

Plercstylis
saxiccla

PLNENRGES
Glaktra

PLNErRGES
andificra
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Comman
name

Sydney Plains

Greenhood

armooth Bushe

pEa, Swamp
Bush-pea

L

Habitat association

Occurs inwestern Sydney between
Picton and Freemans Reach. Grows in
srnall pockets of shallow sail in
depressions on sandstone rock shekes
above cliff lines. Associated vegetation
above these rock shelves is sclerophmyll
forest or woodland on shale or
shalersandstone transition soils.

In MY restricted to higher Blue
Mountains inthe Katoomba-Hazelbrook
and Mt Victoria areas. Unconfirmed
sightings in MtWilson and kWt Irvine
areas. Grows in swarmp margins,
hillslopes, gullies and creekbanks and
occurs within dry sclerophyll forest and
tall damp heath on sandstone.

Occurs on the Curnberland Plain, with
core distribution from Windsaor to Penrith
and east to Dean Park, and outliers in
Kemps Creek and Wilkerforce. Grows in
dry sclerophyll woodlands, forest ar in
grasslands onWianamatta Shale,
laterite or Tertiary alluvium, on infertile
sandy to clay soils. Associated
cormrmunities include Castlereagh
Ironbark Forest, Shale Gravel transition
Forest and intergrade with Castiereagh
Scrbbaly Gum Woodland.

Mature of
record
Predicted
to occur
within 10km
(DOTE
2019)

Predicted
fo occur
within 10k
(DOTE
2015)

2 records
within 10k
(OEH
2015a]
Predicted
within 10k
(DOTE
2015).

Likelihood
of

i_r'l site
LInlikely

Urlikely

Urlikely

Motes

Suitahle soil types
and
geormarphology
not present.

Suitahle soil types
and
geormarphology
not present and
outside of known
range.

Suitahle soil types
and
geormarphology
not present.
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Comman
name

Hahitat 2

Likelihood

Mature of of
ro

RRIZahFENS
Slatek

SreEils
LERGLII LIS

Teltaiheca
GlahRaLIcsg
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Eastern
Underground
Crchid

Siah's
Eackbone,
Sia's
Eackbone,
|saac WWood

Glandular
Fink-bell

L

The species grows in eucalypt forest but
no informative assessment of the likely
preferred habitat for the species is
available (OEH 2013). Currently known
only from 10 locations, including near
Bulahdelah, the Watagan Mountains,
the Blue Mourtains, Wisernan's Ferry
area, Agnes Banks and near Nowra.
Flowers during October and Novermnber
(Harden 1993).

On the Australian mainland, Siah's
Backbone is found inwarmer
rairforests, chiefly along watercourses.
The altitudinal range is from near sea
level to 800 m above sea level. The
species grows in well-developed
rairforest, gallery forest and drier, more
seasonal rainforest (ATRP 2010).0n0
Morfolk Island, the species is found in a
variety of forest types, though it is rare
([DNP 2010,

Festricted to The Hills, Gosford,
Hawkeshury, Hornskry, Ku-ring-gai,
Pittwater, Ryde, Warringah, and Wyong
LGAs. Associated with shale-sandstone
transition habitat (shale-cappings over
sandstone). Occupies ridgetops, upper-
slopes andto a lesser extent mid-slope
sandstone benches. Soils generally
shallow, yellow, clayeysandy loam,
cornrnonly with lateritic fragrments.
vegetation varies from heath to open
forest and is broadly equivalent to
Sydney Sandstone Ridgetop Woodland

in site
Predicted Possible
fo occur
within 10km
(DOTE

2015)

Predicted
fo occur
within 10k
(DOTE
2015)

Urlikely

Predicted
fo occur
within 10k
(DOTE
2015)

Urlikely

SUitable habitat
present and a
small, cryptic
species that may
not have been
detected infield
SUrvEYS

Suitahle soil types
and
geormarphology
not present.

Suitahle soil types
and
geormarphology
not present.



] Likelihood
Comman ‘ - = Natlre of af

Sciertific narme AT '. o ; Habitat association — n _ Maotes
B ' in site
CORTFA LAY .
Themira 55, Kangaloon CE Oty known from three locations near Fredicted LInlikely Slitable soil types
Kangacch surrarchid Robertson in the Southern Highlands. to ocour and
(C.L.Jcres Grows in seasonally swampy sedogeland within 10km geomorphology
TETLE) on grety silty clay loam at s00-700 m (DOTE not present and
above sealevel. Flowers in late October  2018) outside of know
and early hovember. range.

Al infarmation in this table is taken from NSW OEH and Commonwealth DOTE Threatened Species profiles (OEH, 20155, DOTE 20158) unless otherwise
stated. The codes used in this table are: CE - Critically Endangered; E - Endangered; % - “ulnerable; EF - Endangered Population; CEEC - Critically
Endangered Ecological Community; EEC - Endangered Ecological Community.
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Threatened fauna knowen or predicted from the locality, habitat association and likelihood of occurring at the site.

Scientific name Comman name A i ”_ ~ _”“:' £l 0 Motes
record
Biras
Arthcohaera Regert CE E In NSW confined to two known breeding 3 records Unlikley Suitable habitat
ERIYGIG Honeyeater areas: the Capertee Valley and within 10km present within the
Bundarra-Barraba region. Norkbreeding  (OEH Fernhill estate but
flocks occasionally seen incoastal areas  20152a), not the site.
foraging in flowering Spotted Gurn and Predicted
Swarmnp Mahogarty forests, presumably  within 10km
inresponse to drought. Inhabits dry (DOTE
open forest and woodlands, particularly  2013)
Box-lronbark woodland and riparian
forests of River Sheoak, with an
abundance of rmature trees, high canopy
cover and abundance of mistletoes.
Brialr L Australasian E E Widespread DUt uncommon over most 1 record Unlikely Suitable habitat
elotl ol of e {11 Bittern MSWW except the northwest. Favours within 10km present within the
permanent frestwater wetlands with tall - (OEH Fernhill estate but
dense reedbeds particularly Typha 2015a), not the site
spp.and Eleocharis spp., with adjacent Predicted
shallowe, open water for foraging. within 10km
Roosts during the day amongst dense (DOTE
reeds or rushes and feeds mainky at 2013}
right on frogs, fish, yabhies, spiders,
insects and snails.
BLF IR LS Bush Stone- E Scattered distribiution across RSy, 1 records Unlikely Suitable habitat
GralariLa CLIF|Ewy Inhabits lowland grassy woodland and within 10k, [present within the
openforest and, in coastal areas, last recorded Fernhill estate but
Casuaring and Melaleuca woodlands, 1996 (OEH not the site
saltrnarsh and rangrov es. Requires a 2015a)

o, Sparse groundcoy er, some fallen
timber and lesf litter, and a general lack

of & shrubby understary (OEH 2013).
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Likelinood of

Scientific name Comman name LY Habitat iF ”_ _ _”“:' ot 3 Motes
record )
CalcceRhalcs Gang-gang L% This species is nomadic, spending 10 records Unlikely Suitable hakitat
fimEnaium Cockatoo summer intall mountain farests and within 10km present withinthe
wood ands, particularky in hesdly (OEH Fernhill estate bt
timbered and mature wet sclerophyll 2013a) nat the site

forests and winter at lower altitudes in
drier more open eucalypt forest and
woodlands, particularly in coastal areas.
This species nests in hollow-bearing
trees close to water with breeding taking
place between October and January.
Breeding usually occurs in tall mature
sclerophyll forests that have a dense
understorey, and occasionally in coastal

forests.
CHRchcC)a Speckled 4 Within MSW most frequently repored & records LInlikely Suitable hatitat
sagitiaia Warbler from the hills and tablelands of the Great  within 10kim present within the
Dividing Fange, rarely from the coast. (CEH Fernhill estate but
Inhabits a wide range of Eucalyptus- 20158a) not the site

dorninated comrmunities with a grassy
understorey, a sparse shrub layer, often
on rocky ridges or in gullies. Sedentary
and requires large, relatively undisturbed
rernnants to persistin an area. Forages
on the ground for seeds and insects,
and nests in a slight hollow in the ground
or at the base of alow dense plant.

Caphcencsiita varied Sittella W Sedertary, occurs across NSW from the 10 records Unlikely Suitahle habitat

GRIyscrieta coast to the far west. Inhahits eucalypt within 10km present within the
forests and woodlands, especially (OEH Fernhill estate but
rough-barked species and mature 2015a) not the site

srmooth-harked gums with dead
branches, mallee and Acacia woodland.
sensitive to hakitat isolation and 1055 of
structural complexity, and adversely
affected by dominance of Naoisy Miners.
Cleared agricultural land is potentially a
barrier to movernent. Builds a cup-
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Scientific name

Comman name

Habitat

Nature of Likelinood of
record

Motes

Erkinpicriyrchu
5 &SIGHCUS

Erythrciricrohis
YaNE LS
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Black-necked
Stark

Fed Goshawk

CE

shaped nest of plant fibres and cobwehs
in an upright tree fork high inthe living
tree canopy, and often re-uses the same
fork or tree in successive years.

In NSW, becomes increasingly
uncormrmon south of the Morthern Rivers
region, and rarely occurs south of
Sydney. Breeding recorded as far south
as Buladelah, though most breeding in
NSWW occurs inthe north-gast. Primarily
inhakits permanent freshwater wetlands
and surrounding vegetation including
swarnps, floodplains, watercourses and
hillabongs, freshwater meadows, wet
heathland, farm dams and shallow
floodwaters. Wil also forage in inter-tidal
shorelines, mangrove margins and
estuaries. Feeds in shallow, still water.
Breeds during sumrmer, nesting in ar
near a freshwater swamp.

Typically occurs in coastal and
subcoastal areas, with 90% of recent
records in NSW confined to the Northern
Rivers and Northern Tablelands regions,
north of the Clarence River. Formerly
occurred south to Port Stephens. Prefer
woodlands and forests with a mosaic of
vegetation types that are open enough
for fast rmanoeuvring flight, avoiding very
open or very dense hahitats. [n NSW
inhakits mixed subtropical rainforest,
Melaleuca swamp forest and open

1 record
within 10k
(OEH
2015a), last
recorded
1994

Unilikely

Predicted
within 10k
(DOTE
2015)

Unilikely

Infrequently occurs
in the Sydney
region.

Infrequently occurs
in the Sydney
region.



Nature of Likelinood of

Scientific name Comman name LY Habitat iF D ] Motes
record :

eucalypt forest along coastal rivers.
Mests built within 1km of a permanent
frestwater body in alarge, tall
tree(=20m) within a remnant stand.
Horne ranges large (120-200km2).

GICssCLsita Little Lorikeet Y Occurs from coast to western slopes of 1 record Unlikely Suitahle habitat
LLUSHE the Great Dividing Range. Inhahits dry,  within 10km, present within the
open eucalypt forests and woodlands. last recorded Fernhill estate but
Occurrence is positively associated with 2005 (OEH not the site
patch size, and with components of 2015a)

hahitat cormplexity including canopy
cover, shrub cover, ground cover, logs,
fallen branches and litter. Feed primarily
on profusely-flowering eucalypts and a
variety of ather species including
melaleucas and mistletoes. Onthe
western slopes and tablelands
Eucalyptus albens and E. melliodora are
particularly important food sources for
pollen and nectar respectively. Mostly
nests insmall (opening approx. 3cm)
hollows in living, smooth-barked
eucalypts, especially Eucalyptus
viminalis, E. blakelyi and E. dealbata.
Most breeding records are from the
western slopes.
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Comman name

Habitat

Mature of
record

Likelinood of

Motes

BCENYC LS
fGVIGCING

Lathamus
AL CICr

Limcsa Icsa
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Black Bittern

Switt Parrot

Black-tailed
S0 chirit

M, Cd K

Occurs from southern NSW to Cape
York and the Kimberley, and southwest
WA Inhahits terrestrial and estuarine
wetlands, generally in areas of
permanent water and dense vegetation.
May occur inflooded grassland, forest,
woodl and, rainforest and mangroves as
long as there is permanent water.
Roosts by day intrees or within reeds on
the ground. Nests in branches
overhanging water and breeds from
Decernber to March.

Migratory, travelling to the mainiand
frorm March to October. Breeds in
Tasmania from September to January.
On the mainland, it mostly occurs in the
southeast foraging on winter flowering
eucalypts and lerps, with records of the
species hetween Adelaide and Brishane.
Principal over-winter hahitat is box-
ironbark comrmunities on the inland
slopes and plains. Eucalyptus robusta,
Coryrbia maculata and C. gummifera
dorninated coastal forests are also
irmpartant hatitat.

The Black-tailed Godwit iS5 a migratory
wading bird that breeds in Mongolia and
Eastern Siberia and flies to Australia for
the southern surmer, arriving in August
and leaving in March. In NSW, it is most
frequently recorded at Kooragang 1sland
(Hurter River estuary), with occasional
records elsewhere along the north and
south coast, and inland. Records in
western NSW indicate that a regular
inland passage is used by the species,
as it may occur around ary of the large

1 record
within 10k,
|ast recorded
1995 (OEH
20153

10 records
within 10k
(OEH
2015a]
Predicted
withir
10km{DOTE
2015)

1 record
within 10k,
|ast recorded
1982 (OEH
20153

Unilikely

Unilikely

Unilikely

auitable habitat
present within the
Fernhill estate bt
nct the site

auitable habitat
present within the
Fernhill estate bt

not the site

Suitable habitat
present within the
Fernhill estate bt
nct the site



Scientific name

Comman name

Mature of
record

Habitat

Likelinood of

Motes

Lophoictinia
ISLKG

Melarcoryas
CLEUNELE
CLEUNELE
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Sguare-tailed
Kite

Hooded Fobin
(south-eastern
form}

lakes in the western areas during
surnmer, when the muddy shores are
exposed. Itis usually found in sheltered
bays, estuaries and lagoons with large
irtertidal mudflats andior sancflats. It
has also been found around mudcy
lakes and swarnps, wet fields and
sewerage treatment works.

Occurs across NSW, resident in Morth, & records
northeast and along west-flowing rivers.  within 10km
summer breeding migrant to southeast  (OEH

of state. Inhabits a wariety of hatbitats 20158a)
including woodlands and open forests,

with preference for timbered

watercourses. Favours productive

forests on the coastal plain, box-

ironbark-gurn woodlands on the inland

slopes, and CoolibahyRiver Red Gum on

the inland plains. In Sydney area nests

in rature living trees within 100m of
ephermeralpermanent watercourse.

Large horme range > 100 km2.

Considered a sedertary species, but 1 record
local seasonal moverments are possible.  within 10km
Prefers lightly wooded country, usually (OEH
open eucalypt woodland, acacia scrub 2015a)
and mallee, often in or near clearings or

open areas. OCCUrrence is positively

associated with patch size, and with

cormponents of hahitat complexity

including canopy cover, shrub cover,

ground cover, logs, fallen branches and

litter. Nests on low, live or dead forks or

branches of trees or stumps, or

Unilikely

Unilikely

auitable habitat
present within the
Fernhill estate bt
nct the site

auitable habitat
present within the
Fernhill estate bt
nct the site
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Turguoise Parrot

Barking Owl

occasionally on fallen trees or limbs.

Occurs from coast toinland slopes. In
coastal area, most common between
Hunter and Northern Rivers, and further
south in S Coast. Inhahits open eucalypt
woodlands and forests, typically with a
grassy understorey. Favours edges of
woodlands adjoining grasslands or
timbered creek lines and ridges. Feeds
on the seeds of native and introduced
grasses and other herbs. Grasslands
and open areas pravide impartant
foraging habitat for this species while
woodlands provide important roosting
and breeding hahitat. Nests in tree
hollows, logs or posts from August to
Decermber.

Occurs from coast toinland slopes and
plains, though is rare in dense, wet
forests east of the Great Dividing Range
and sparse in higher parts of the
tablelands and inthe arid zone. Inhabits
eucalypt woodlands, open forest, swamp
woodlands, and, especially ininland
areas, timber along watercourses.
Roosts along creek lines in dense, tall
understorey foliage (e.g. in Acacia and
Casuarina), or dense eucalypt canopy.
Mests in hollows of large, old eucalypts
including Eucalyptus camaldulensis,

1 record LInlikely
wiithin 10km,

last recorded

1882 (OEH

2015a)

1 record Unilikely
within 10k,

last recorded

2002 (OEH

2015a)

auitable habitat
present within the
Fernhill estate bt
nct the site

Suitakle foraging
and breeding
habitat inthe
Fernhill estatesite
but no breeding
habitat and limited
foraging hahitat in
the site.



Scientific name Cammaon name

Habitat

Likelinood of

Mature of
record

Motes

Nircx strenla Powerful Ol
PElICICE Scarlet Rohin
rocaang
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Eucalyptus albens, Eucalyptus
polyarthernos and Eucalyptus blakely.
Birds and rmarnrmals important prey
during breeding. Territaries range from
30 to 200 hectares.

Occurs from the coast to the western
slopes. Solitary and sedentary species.
Inhahits a range of hakitats from
woodland and open sclerophyll forest to
tall open wet forest and rainforest.
Prefers large tracts of vegetation. Mests
inlarge tree hollows (= 0.5 m deep), in

large eucalypts (dbh 80-240 cm) that are

at least 180 years old. Pairs hawe high
fidelity to a small number of hollow-
bearing nest trees and defend a large
horne range of 400 - 1,450 ha. Forages
within open and closed wood ands as
well as 0pen areas.

In NS occurs from coast to inland
slopes. Breeds in drier eucalypt forests
and ternperate woodlands, often on
ridges and slopes, within open
understorey of shrubs and grasses and
sormetimes in open areas. In autumn
and winter it migrates to more open
hahitats such as grassy open woodland
or paddocks with scattered trees.
Abundant logs and coarse woody debris
are important hakitat components.

13 records Unlikely
within 10km

(OEH

2015a)

1 record Unilikely
within 10k,

last recorded

1993 (OEH

2015a)

Suitakle foraging
and breeding
habitat inthe
Fernhill estatesite
but no breeding
habitat and limited
foraging hahitat in
the site.

auitable habitat
present within the
Fernhill estate bt
nct the site
(absence of
wooden debris)
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Rosiratia Australian
alisiralis Fainted Snipe
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Diarnond Firetail
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5 Il

e Mature of
FiglE record
Breeds in upland maoist eucalypt forests 3 records Unlikely
and woodlands, often on ridges and withir 10krm
slopes, in areas of open understarey . {OEH

Migrates inwinter to more open lowland  2015a)
hahitats such as grassland with
scattered trees and open woodland on
the inland slopes and plains. Forages
from low perches, feeding on
irvertebrates taken from the ground,

tree trunks, logs and other coarse woody
debris. Fallen logs and coarse woody
debris are impartant habitat
cormponents. Open cup nest of plant
fibres and cobweb is often built near the
ground in a sheltered niche, ledge or
shallow cavity in atree, stump or bank.

Mormally found in perrmanent or Predicted Unlikely
ephermeral shallow inland wetlands, within 10km

either freshwater or brackish. Nestson  (DOTE

the ground armongst tall reed-like 2018)

vegetation near water. Feeds on

rudflats and the water's edge taking

insects, wormn and seeds. Prefers fringes

of swarnps, dams and nearby marsky

areas with cover of grasses, lignum , low

scrub or open timber.

Typically found west of the Great 1 record LInlikely
Dividing Range, but populations also wiithin 10km,
occur in drier coastal areas including Yy last recorded
Sydney, Hunter, Clarence and Snowy 1890 (OEH
River walleys. OCCUrs in grassy eucalypt 20158a)
winodlands including Box Gum and

Snow Gum communities, as well as

open forest, mallee and natural and

derived grasslands. Often found in

riparian areas and occasionally in lighthy

winoded farmland. Mests in shrubtby

auitable habitat
present within the
Fernhill estate bt
nct the site
(absence of
wooden debris)

auitable habitat
present within the
Fernhill estate bt
limited habitat in
the site.

auitable habitat
present within the
Fernhill estate bt

not the site
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Comman name

Habitat

Likelinood of

Mature of

record

Motes

Sticichetla
hagvcag

Tyic
rovaehclanolae

Freckled Duck

Masked Ol

understorey or higher up under nests of
other species.

Breeds in large, ephemeral swarmps in
the Murray-Darling, particularly along the
Paroo and Lachlan Rivers and other
Riverina rivers. In drier times moves to
rore permanent waters. Disperses
during extensive inland droughts and
rnay be found in coastal areas during
suchtimes. Prefers frestwater

swarn ps/coreeks with dense Curnbungi,
Lignurn or tea-tree. Nests in dense
vegetation at or near water level.

Occurs across NSW except NV corner.
Most cornmon on the coast. Inhabits dry
eucalypt woodlands from sea level to
1100 . Roosts and breeds in large
(=40cm) hollows and sometime caves in
roist eucalypt forested gullies. Hunts
along the edges of forests and
roadsides. Home range between 500 ha
and 1000 ha. Prey mostly terrestrial
rnarmrals but arboreal species may also
be taken.

2 records Unlikley
within 10k

(OEH

20153

12 records Unlikely
within 10km

(OEH

2015a)

Mo breeding or
foraging hahitat in
the site (absence of
creeks dams or
SWarnps)

Suitakle foraging
and breeding
habitat inthe
Fernhill estatesite
but no breeding
habitat and limited
foraging hahitat in
the site.
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Tyic lerneknccasa Sooby O L% Dccurs inthe coastal, escarpment and 1 record Unlikely Suitable faraging
tahlelands regions of NEW . Mare within 10km and breeding
cammaon inthe narth and aksent from {OEH hahitat in the
the western tablelands and further west.  2015a) Ferrhill estatesite
Inhakits tall, moist eucalkypt forests and but no breeding
rainforests, and are strongly associated hahitat and limited
with sheltered gullies, particularly those foraging hahitat in
with tall rainforest understaorey . Roosts in the site.

tree hollows, amongst dense foliage in
gullies or in caves, recesses or ledges of
clitfs or banks. Nest inlarge (=40cm
wide, 100cm deep) tree hollows in
unloggediunburnt gullies within 100m of
strearns or in caves.

Mammals
CEercanetus Eastern Pygriy- W Occurs along the east coast of NSW, 1 record Unlikley There is no suitakle
ranus pOSSUM andinland to the Pillaga, Dubbo, Parkes  within 10km, foraging hahitat in
and Wagga Wagga. Inhabits range of last recorded the site
habitats from coastal heath and 2004 (OEH
wood and though open and closed 2015a)

forests, subalpine heath and rainforest
(Tulloch and Dickman 1995). Inhabits
rairforest, sclerophyll forests and heath.
Banksia spp. and myrtaceous shrubs
and trees are favoured food sources and
nesting sites in drier habitats. Diet
rnostly pollen and nectar from Banksia
spp., Eucalyptus spp., Callistemon spp.
and insects (Ward and Turner 2008).
Mests in hollows intrees, under the bark
of Eucalypts, forks of tea-trees,
abandoned hbird nests and Xanthorrhoea
bases (Ward and Turner 2008, Tulloch
and Dickman 2008).
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ChalncIcEus
CWYEN

Dasyurus
macUIatus

MInICEELS
australis
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Large-eared
Pied Bat

Spotted-tailed
Cluall

Little Bentwing-
bt

Occurs from the coast to the western
slopes of the divide. Largest numbers of
records from sandstone escarpment
country in the Sydney Basin and Hunter
valley (Hoye and Schulz 2008). Roosts
in caves and mines and most commaonly
recorded from dry sclerophyll forests
andwoodands. Aninsectivorous
species that flies over the canopy o
along creek beds (Churchill 2008). In
southern Sydney appears to be largely
restricted to the interface between
sandstone escarpments and fertile
valleys.

Inhahits a range of environments
including rainforest, open forest,
woodland, coastal heath and inland
tiparian forest, from the sub-alpine zone
to the coastline. Den sites are in hollow-
bearing trees, fallen logs, small caves,
rock crevices, boulder fields and rocky-
cliff faces. Ferales occupy home
ranges of up to 750 ha and males up to
3,500 ha, usually traversed along
densely vegetated creek lines.

Occurs from Cape Yorkto Sydney.
Inhahits rainforests, wet and dry
sclerophyll forests, paperbark swarnps
and vine thickets. Only one maternity
cave known in NS, shared with
Eastern Bentwing-bats at Willi Willi, near
Kempsey. Outside breeding season
roosts in caves, tunnels and mines and
has been recorded in atree hollow on
one occasion. Forages for insects
beneath the canopy of welltimbered
habitats (Churchill 2008, Hoye and Hall

4 records Unlikely
within 10k

(OEH

2015a]

Predicted

within 10k

(DOTE

2015)

13 records LInlikely
wiithin 10km

(CEH

2015a);

Fredicted

wiithin 10km

(DOTE

20148)

1 record LInlikely
wiithin 10km,

last recorded

2012 (OEH

2015a)

Suitakle foraging
habitat in the study
area but habitat is
limited in the site

Suitakle foraging
habitat in the study
area but habitat is
limited in the site

Suitakle foraging
habitat in the study
area but habitat is
limited in the site
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MInICEELS
schrelbersii
CCEGRENSIS

Mcrmcpterls
RCHCIKERSIS

Document Set ID: 7258277
Version: 1, Version Date: 25/07/2016

Eastern
Bertwing-bat

Eastern Freetail-
bat

L

2008).

Generally occurs east of the Great
Dividing Range along NSW coast
(Churchill 20087, Inhabits v arious
habitats from open grasslands to

woodl ands, wet and dry sclerophyll
forests and rainforest. Essentially a cave
bat but may also roost in road culverts,
stormwater tunnels and ather man-made
structures. Only 4 known maternity
caves in NSW, near Wee Jasper,
Bungonia, Kempsey and Texas.
Fernales may travel hundreds of
kilometres to the nearest maternal
colany (Churchill 20087,

Occurs in dry sclerophyll forest and
wood and east of the Great Dividing
Range. Forages in natural and artificial
openings invegetation, typically within a
few kilometres of its roost. Roosts
prirnarily in tree hollows but also
recorded from man-made structures or
under bark (Churchill 2008).

15 records Unlikely
within 10km

(OEH

2015a)

8 records LInlikely
wiithin 10km

(CEH

2015a)

Suitakle foraging
habitat in the study
area but habitat is
limited in the site

Suitakle foraging
habitat and
potential roost sites
in the Fernhill
Estate bt there is
no breeding hahitat
and roosting

habitat is limited in
the site
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Comman name

Habitat

Likelinood of

Mature of
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Motes

Myclis macrcpls

Fetalirls
aLstralis

PENCGAIE
LERIGIEEE
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Southermn Myotis

Yellow-bellied
Glider

Brush-tailed
Rock-wallaby

Mainly coastal but may occur inland
along large river systemns. Usually
associated with permanent watenways at
lowy eleyv ations in flatrundulating courtry,
usually invegetated areas. Forages over
strearns and watercourses feeding on
fish and insects from the water surface.
Roosts in a variety of hakitats including
caves, mine shafts, hollow-hearing
trees, stormwater channels, buildings,
under bridges and in dense foliage,
typically in close proximity to water
(Camphell 2011). Breeds Movember ar
Decermber (Churchill 20037

Occurs along the east coast to the
western slopes of the Great Dividing
Range. Inhabits avariety of forest types
but prefers tall mature eucalypt forest
with high rairfall and rich soils. Relies on
large hollow-bearing trees for shelter
and nesting, with family groups of 2-6
typically denning together. In southern
MW its preferred habitat at ow
altitudes is moist gullies and creek flats
in rature coastal forests. Mostly feeds
on sap, nectar and honeydew.

Occurs from the Shoalhaven north to the
Queensland border. Now mosthy extinct
west of the Great Dividing Range,
except inthe Warrumbungles and mt
Kaputar. Occurs on rocky escarpments,
outcrops and cliffs with a preference for
cornplex structures with fissures, caves
and ledges facing north. Diet consists of
vegetation in adjacent to rocky areas
eating grasses and forbs as well as the
foliage and fruits of shrubs and trees.

11 records Unlikely
within 10km

(OEH

2015a)

B records Unlikley
within 10k

(OEH

20153

1 record Unlikely
within 10k,

last recorded

1994 (OEH

20153]

Predicted

within 10k

(DOTE

2015)

Suitakle foraging
habitat and
potential roost sites
in the Fernhill
Estate bt there is
no breeding or
foraging hahitat,
and roosting
habitat is limited in
the site

Preferred tall, moist
forest foraging
habitat not present
and probakly too
few hollow-hearing
trees to mairtain a
local population.

Mo suitable rocky
escarprment hakitat
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Comman name

Koala

Long-nosed
Potoroo (SE
rnainland)

Mew Holland
Mouse, Pookila

Grey-headed
FlyingHf ox

Habitat

Occurs from coast toinland slopes and
plains. Restricted to areas of preferred
feed trees in eucalypt wood ands and
forests. Home range varies depending
on habitat guality, from < 2 to several
hundred hectares.

Festricted to east of the Great Dividing
Range, with annual rainfall =760 mm.
Inhahits coastal heath and dry and wet
sclerophyll forests. Requires relatively
thick ground cover and appears
restricted to areas of light and sandy soil
(Johnston 2008). Feeds on fung, roats,
tubers, insects and their larvae, and
other soft-bodied animals inthe soil.

Festricted to east of the Great Dividing
Range, with annual rainfall =760 mm.
Inhahits coastal heath and dry and wet
sclerophyll forests. Requires relatively
thick ground cover and appears
restricted to areas of light and sandy soil
(Johnston 2008). Feeds on fungi, roats,
tubers, insects and their larvae, and
other soft-bodied animals inthe soil.

Roosts in camps within 20 km of a
regular food source, typically in gullies,
close towater and in vegetation with a
dense canopy. Forages in subtropical
and termperate rainforests, tall
sclerophyll forests and woodlands,
heaths, swamps and street trees,
particularly in eucakypts, melaleucas and
banksias. Highly mohile with movernents
largely determined by food avail ability
(Eby and Law 2008). Will also farage in

Mature of
recard

19 records
within 10k
(OEH
2015a]
Predicted
within 10k
(DOTE
2015)

Predicted
within 10k
(DOTE
2015)

Predicted
within 10k
(DOTE
2015)

15 records
within 10k
(OEH
2015a]
Predicted
within 10k
(DOTE
2015)

Likelihood of

5ite
LInlikely

Unilikely

Unilikley

Unilikely

Suitakle foraging
habitat in the study
area but limited
habitat inthe site

Mo suitable coastal
forest with sandy
50ils

Preferred forest on
sandy soils with
thick groundcover
are not present

Suitakle foraging

hiabitat inthe stuchy
area but limited

habitat in the site.
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Comman name

Habitat

Likelinood of

Mature of
record

Motes

Stcieanhax
YUELLEI

RELUES

HCRICCERRGIS
EUNGEICIES
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Greater Broad-
nosed B at

Broad-headed
Sfake

urban gardens and cultivated fruit crops.

Occurs on the east coast and Great
Dividing Range. Inhahits avariety of
habitats from woodland towet and dry
sclerophyll forests and rainforest, also
rernnant paddock trees and tirmber-lined
creeks, typically below 500m asl.
Forages in relatively uncluttered areas,
using natural or man-made openings in
denser habitats. Usually roosts in tree
hollows or fissures but also under
exfoliating bark or in the roofs of old
buildings. Ferales congregate in
rnaternal roosts in suitable hollow trees
(Howe and Richards 2003, Churchill
2008).

Mocturnal, sheltering in rock crevices
and under flat sandstone rocks on
exposed cliff edges during auturmn,
winter, and spring, moving to shelters in
hollows of large trees within 200m of
escarprnents in summer. Feeds mostly
on geckos and small skinks, and
occasionally on frogs and small
rarmrals.

4 records LInlikely
wiithin 10km

(CEH

2015a)

OEH Unilikely
2015aPredic

ted within

10k

(DOTE

2015)

Suitakle foraging
habitat and
potential roost sites
in the study area
but no roosting
habitat and limited
foraging hahitat in
the site.

Preferred rocky
escarprment hakitat

not presert.
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HEIEICLCILUS
GUSraNECLS

LRckia alres
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Comman name

Giant Burrowing
Frog

Green and
Golden Bell Frog

Habitat

Occurs along the coast and eastern
slopes of the Great Dividing Range
south from Wallemi Mational Park.
Appears to exist as 2 populations with a
100km gap in records between Jervis
Bay and Eden. Northern population
OCCUrs on sandy soils supparting heath,
woodland or open forest. Breeds in
ephemeral to intermittent strearm s with
persistent poals. Only infreguenthy
moves to breeding sites, maost
cornrmonly found on ridges away from
creeks, several hundred metres from
water.

Formetly occurred from Brunswick
Heads to victoria, but =80% populations
now extinct. Inhakits marshes, natural
and artificial frestwater to brackish
wetlands, dams and in stream wetlands.
Prefers sites containing cumbungi
(Typha spp.) or spike rushes (Eleocharis
spp), which are unshaded and have a
grassy area and:or rubhle as
sheltersrefuge hahitat nearty . Gamhbusia
holbrooki is a key threat as they feed on
green and Golden Bell Frog eggs and
tadpoles.

Likelinood of

Mature of
record

OEH Unlikley
2015aPredic

ted within

10k

(DOTE

2015)

1 record LInlikely
wiithin 10km

(CEH

2015a);

Fredicted

wiithin 10km

(DOTE

20148)

Motes

Preferred ridgetop
habitats on sandy
s0ils not present

Suitakle foraging
habitat and
potential breeding
habitat absent in
the study area
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Scientific name

Comman name

Habitat

Nature of Likelinood of
record

Motes

LRCha MUejchn

Mixcrhyes
Lakus

Mixcrhyes
HEratLs

Littlgjohin's Tree
Frog, Heath
Frog

Stuttering Frog,
Southern Barred
Frog (in victoria)

Siart Barred
Frog, Southern
Barred Frog

E

Occurs on plateaus and eastern slopes

Predicted Linlikley

of the Great Dividing Range south from within 10km

Watagan State Forest. Occurs along (DOTE

permanent rocky streams with thick 2018)

fringing vegetation associated with

eucalypt woodlands and heaths among

sandstone outcrops, hunting either in

shrubs or on the ground.

Occurs along the east coast of Australia.  Predicted Unlikley
Has undergone a massive range within 10km

reduction particularly inthe south of its (DOTE
range: withinthe Sydney Basin, White  2015)
(2008a) located only 3 populations south

of Sydney (Macguarie Pass and Mt

Werong) and Daly et 2. (2002, in White

2008a) found only 2 extant populations

between Macquarie Pass and Victoria.

Inhahits rainforest and wet, tall, open

forest. Shelter in deep leaf litter and

thick understorey vegetation on the

forest floor. Feeds oninsects and

srnaller frogs, breeding in streams

during surnrmer after heavy rain. The

species does not occur in areas where

the riparian vegetation has been

disturbed or where there have been

significant upstream human impacts

(Mahorty et 2 1997).

Occurs on the coast and ranges from
south-eastern QLD to the Hawkeshury

Predicted Linlikley
within 10krm

River in MY, particularly in Coffs (DOTE
Harbour - Dorrigo area. Forage and live  2013)
amongst deep, damp leaf litter in

rainforest, moist eucalypt forest and

nearty dry eucalypt forest. Breed in

shallow, flowing rocky streams. Within

Sydney Basin, corfined to small

Preferred rocky
strearn hakitats on
slopes and
plateaus not
present

Preferred rocky
strearn hakitats in
rainforest not
present

Preferred rocky
strearn hakitats in
rainforest not
present
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PSELOCEEIYTE
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Flaf
Macquana
GUSIrEIaSICE
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Comman name

Red-crowned L
Toad et

Macguarie Perch % (FM
Act)

ezt oy Likelihood of
Hahitat o il o : M otes

record

populations intall, wet forest inthe
Watagan Mountains north of the
Hawkesbury and the lower Blue
hountains Mhite 2008k

Festricted to Sydney Basin, from Mowra 29 records LInlikliey Freferred ridgetop
to Pokolbin and west to ki Wictoria. wiithin 10km hiabitats on sandy
Inhabits heathland and open woodland (CEH s0ils not present
on Hawkeshury and Marrabeen 2015a)

Sandstones, within 100m of ridgelines.

Breeds in ephemeral feeder creeks or

flooded depressions, requiring

unpolluted water between 5.5 and 6.5

pH. Shelters under rocks, amongst

masses of dense vegetation or leaf litter.

Fopulations restricted to

immediate vicinity of breeding areas.

Jccurs inthe upper reaches of the Fredicted LInlikley Preferred clear,
Lachlan, Murrumbidgee and kurray wiithin 10km deep, rocky

Rivers, and in parts of the Hawkeshury — (DOTE streamns are not
and Shoalhaven catchrent 2018); present

areas Inhakits river and lake hahitats, Found inthe
especially the upper reaches of rivers Hawdkeshury:
and their tributaries. Requires clear Nepean
water with deep, rocky holes and CMA

abundant cover (including aguatic
vegetation, woody debris, large boulders
and overhanging hanks). Spawning
ocCUrs in spring and summer in shallow
upland streams or flowing sections of
fiver systems.



Scientific name

Comman name

Habitat

Likelinood of

Mature of
record

Motes

Froiciicales
fmaracha

IrvEREEGIES

Archaecrhya
aCEMS!

ALstrcacrala
IECH G
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Australian
Grayling

Adam's emerald
dragonfly

Sydney Hawk
Dragonfly

Occurs in coastal rivers and streams
south from the Shoalhaven River.
Inhakits estuarine waters and coastal
seas as larvaesjuveniles, and frestwater
rivers and streams as adults. Most of
their lives are spent in freshwater rivers
and streams in cool, clear waters with a
grav el substrate and alternating pool

and riffle zones, howey er can also ocour

inturbid water. The species can
penetrate well inland, being recorded
over 100 kmn inland from the sea.
(Backhouse et al 2008),

The species is only known from a few
sites in the greater Sydney region.
Laryae have heen found in small creeks
with gravel or sandy bottams, in narrow,
shaded riffle zones with moss and rich
tiparian vegetation. Adult dragonflies
generally iy away from the water to
rnature before returning to breed. Males
congregate at breeding sites and often
guard a territory. Females probably lay
their eggs into the water.

The Sydney hawk dragonfly has avery
restricted distribution. The known
distribution of the species includes three
locations in a small area south of
Sydney, from Audley to Picton. The
species is known from the Hawkeshury-
Nepean, Georges River, Paort Hacking
and Karuah drainages. The Sydney
hawk dragonfly has specific habitat
requirernents, and has only ever heen

Predicted Linlikley

within 10krm

(DOTE
2015)

Foundinthe
H amkeshury:
Mepean
ChA (DPI
2015)

Unilikley

Foundinthe
H amkeshury:
Mepean
ChA (DPI
2015)

Unilikley

Preferred clear,
rocky streams are
not presert

Preferred shady,
gravel streams are
not presert

Preferred deep,
clear streams are
not presert
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Nature of Likelinood of

Scientific name Comman name LY Habitat iF D ] Motes
record :

collected from deep and shady rivering
pools with cooler water. Larvae are
found under rocks where they co-exist
with Austrocordulia refracta.

Menocium Curnberland E Occurs within a small area of the GG records Possible Upto 45 live

GCIRECVIFERS Plain Land Snail Curnberland Plain, from Richmond and  within 10km individuals or shells
Windsor to Picton. Found primarily (OEH recorded in the
undler litter of bark, leaves and logs, orin - 2015a) Fernhill Estate.
loose soil around grass clurmps within Potential lower
Curnberland Plain Woodland. Has also guality hahitat in
been found under rubbish. Feeds on the site.

fungus. During periods of drought can
burrow into the soil to escape the dry
conditions.

Moles:

Marire ard Micraitbreslered species (rariuany shorsbirds) whch are reslncled Ic coaslalcresluanre envircrimerle were excided fram the threalered bicls tsbie.
Wadife Allas recorde: crly records from T5EC cr lalerwers corekered. The dale of the 158l record 1= wonded for ary specks which have rol beer recorded witbur the
B 20 years

A zearch ciifie DFI crare records wiewesr [DF1 207235) and CEH Eicrel webales revealed re reccrds cf threalerned fish sreciez wih ihe Sydrey Melrcpouar,
calchmerd.

All information in this table is taken from NSV OEH and Commonwealth DOTE Threatened Species profiles (OEH , 201553, DOTE 2015} unless otherwise stated. The
codes used in this table are: CE - Chtically Endangered; E - Endangered; % - “ulnerable; EP - Endangered Population; CEEC - Critically Endangered Ecaological
Community, EEC - Endangered Ecological Community.
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Tahle 1 and 2 below illustrates the flora species recorded in the adjacent East Biobank within the same vegetation types as recorded in the site.

Appendix Table 1 Fernhill East hiohankplant species recorded in plots (1 of 2)

Farnily scientific MName Commaon Mame Exotic  Plot_1  Plot_11  Plot_12  Plot_16 Plot_17  Flot_13  Plot_20
Acanthaceae Bruncriels sLUSLraNs Elue Trumpet 1 1 2 1 1 2
Adiantaceae Chelarifes sieben sUESE. SIEben Rock Fern 2 1 1 2 2 2 2
Amaranthaceae Alerranthers QenticLIEla Lesser Joyweed 1
Anthericaceas Laxmannla Gracins Slender Wire Lily 1
Aniaceae CERIENS 55/6HC5 Indian Penrywart 1
Aniaceae Plalysace IahceC)ala Shrubby Platysace 2
Anocynaceae P&rsCrsla sttatmines Camman Silkpod 1
Asteraceae Blgerns plhicsa Cobhler's Fegs * 2 2
Asteraceaze Calctls QeRiex Burr-daisy 2 2 2 2
Asteraceaze CHSILm VUIGERE Spear Thistle * 1
Asteraceaze Cehy2s EChanensis Flaxleaf Fleabane * 1 1
Asteraceae EUcRICE SEREEHCLS Star Cudweed 1
Asteraceaze Lagercrhcra stiphiala Cammaon Lagenophara 2
Asteraceaze C2cthamels aicsmifcius Wifhite Dogwood 1 2 2
Asteraceaze SERECIC laSCHICES
Asteraceaze SERECIC FISpicLLs Hill Fir e eed 1
Asteraceas SERECIC MENEGLESCANERSIS Fireweed * 2 2 2 1 2
Asteraceas SIGESEECKIG CHERIGNS SLESE. [ndian Weed 2 2

CHERLENS
Asteraceaze Taraxaclm ciiicingie Dandelion * 1 2 1
Asteraceaze VEIRCHIG CIRErES 2 1 2 1 2
Cactaceae Crunlia stricla Camman Prickly Pear * 1
Clusiaceae HYEENHCLM GramineLm Small 5t John's Wort 1
Carke kv Ulaceae Clehchora frepens Kidney Wi eed 2 2 2 2 2 1 1
Cyperaceae CREEILS SERGLINCIERILS
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Farnily scientific Name common Mame Exotic  Plot_1  Plot_11  Plot_12  Plot_16 Plot_17  Flot_13  Plot_20

Cyperaceae (3&fNIE G5LErS Rough Saw-sedoe 2 2 1 2
Cyperaceae LERIOCSEENME GURRN 1
Cyperaceae LELIOCSpErmaE IGLELSIE Yariahle Sword-sedge 1 2
Dilleniaceae RIEEERNS G5FErS Fough Guinea Flower 2
Dilleniaceae HibEers aiffLisa Wedge Guinea Flower 1 1 1
Fabaceae (Faboideae) Cesmeailsn Srachys oo Large Tick-trefoil 1 1
Fabaceae (Fahoideae) Cesmcam ryliacs i ism 2
Fabaceae (Fahoideae) Cesmcanim varians Slender Tick-trefail 1 2 2 1
Fabaceae (Fahoideae) SWCINE CIGROESHNS Twining glycine 1
Fabaceae (Fahoideae) SICINE MICICLEpIE Small-leaf Glycine 2 1 1 2 1
Fabaceae (Fahoideae) FIyCIne takacina sariable Glycine 2 1 2 2 2
Fabaceae (Fahoideae) HErIEREErGIE VICISEES False Sarsaparilla 1 1 2
Fabaceae (Fahoideae) IhaiGCiera allstrans Alstralian Indigo 1 1
Fabaceae (Fahoideae) JECHSChIE SCCkaNa Doguwood
Fabaceae (Mimosoideae)  Acacia ELxifclE Eox-leaved Wattle 3 4 1 1
Fabaceae (Mimosoideae)  Acaclis Geclitrehs Black Wattle 3
Fabaceae (Mimosoideae)  ACEcla MKIEXS Hickory W attle 2
Fabaceae (Mimosoideae)  Ac&cis Larramatiehsis Farramatta Wattle 2 3 3 2 3 4
Geraniaceae SErahm FCmEeanLm 1
Geraniaceae (SEFSRILIM SCIGLOEN M ative Geranium 1
Goodeniaceae (SCCOERIE HEQEISCES lvy Goodenia 1
Lamiaceae CIEFCOERGFLIm ICMERICSLIM Hairy Clerodendrum 2 3
Lamiaceae Plecttanlius panificrs
Lobeliaceae Pralla pLrCLrascens Wi hiteroot 2 2 3 2 2
Lomandraceae Lemanara confertifcla subse. 1

PUEIGINCSS
Lomandraceae Lomahars Gracins 1 1 2
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Farnily
Lomandraceae

Lomandraceae

LLEUriagaceae
Malv aceae
Meliaceae
Myoporaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Orchidaceae
Oxalidaceae
Passifloraceae
Phormiaceae
Phormiaceae
Phyllanthaceae
Pittosporaceae
Pittosporaceae
Plantaginaceae
Plantaginaceae
Plantaginaceae
Poaceae
Poaceae
Poaceae

Document Set ID: 7258277
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Scientific Name
Lomanata IChGifcia

Lemanora muicra sLESE.
mufIc s

GERCRCLIESILM CYMCSLIm
Sioa rthcmbicia

Mela azecarach
Eremcphia cebils
Argopkora icnbunos
Eucalyrius crekra
EUCalyLIUS ELGENICICES
Eucalyrius fitrcsa
Eucalypius punctata
EUCalyLius tEreticcrnis
Plercstyiis sg.

CXals LEIERNENS
Passificra kerkertiana
Clanela CaErUES Var. prcalkla
Clahela reveiia
Breyria chicrgicia
BNGIOIENS SCAROERS
BUrsatia spincsa
PIGHIEGE GaLONGHaUa
Planiage Iahceclala
VErcrica pIEkEla
ANCYCLECGOR VINGINICUS
Aristica ramcsa
Anstica Vagans

Common KMame
Spiny-headed Mat-rush

M any-flowered Mat-rush

Scrambling Lily
Padiy's LUcerme

YWhite Cedar

Amulla

Rough-harked Apple
Marrow-leaved lronbark
Thireleay ed Stringybark
Red Ironbark

Grey Gum

Forest Red Gum
Greenhood

Blueherry Lily

Coffee Bush

Hairy Apple Berry
Mative Blackthorn
Marrow Plantain
Larnb's Tongues
Trailing Speedwell
Whisky Grass

Purple Wiregrass
Threeawn Speargrass

Flot 1
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Farnily
Poaceae

Foaceae
Foaceae
Foaceae
Foaceae
Foaceae

Foaceae
Foaceae
Foaceae
Foaceae
Foaceae
Foaceae
Foaceae
Foaceae
Foaceae
Foaceae
Foaceae
Foaceae
Foaceae
Foaceae
Foaceae
Foaceae
Foaceae
Foaceae
Foaceae
Froteaceae
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Scientific Mame
CHRICHS Gayanha

CHRICHS 5.
CymEcpoGen reftaatus
Cichelachine micrahifia
CIGHaNE Is6HGEmM LM
Cigiana parificra

Cigharia ramuans
ECRINCECGE CRESERCSUS
Ericlasla marginata
Ericlasia stricta
Eragrcstis browrii
Eragrcstis curvula
Eragrcstis leptcstackya
\mpetata cylinarica
MICrCIGERG SUECIDES
CLISMERLS GEMLUILS
CLISIMERLS IMEECINS
Paricum effusum
Paricum simile
Paskalum cllatatum
Setana parvificra
SElaNa pUmia
SECrckcIus creker
SporchcIls EIChGatus
THEMEDE GUSHIaNS
PEISCCRIG NEGHS

Common KMame
Rhodes Grass

Barbed Wire Grass
Shorthair Plumegrass

Srnallflowered Finger
Grass

Finger Panic Grass
Bushy Hedgehog-grass
Bordered Panic

Wieiry Panic

Brown's Lovegrass
African Lovegrass
Paddock Lovegrass
Blady Grass

Weeping Grass

Hairy Panic
Two-colour Panic
Paspalum

Pale Pigeon Grass
Slender Rat's Tail Grass
Slender Rat's Tail Grass
Kangaroo Grass
Marrow-leaved Geehung

Piot_1  Plot_11  Plot_12  Plot_16 Plot_17  Plot_18
2 1
2 2
2
1 1 2
2 2 1 2
2
2 2 2
1
1 1
2 2 1 1
2
3 3 2 2
1 2 2
2
1
1
1 1
2
1
2 3 3
3
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* = Exotic
1 = Vegetation Zones:
2 = Cover Abundance:

1. Less than 5% and rare: 2. Less than 5% and common: 3. 6 — 15%: 4. 16 — 25%: 5. 26 — 50%: 6. 51 — 75%: 7. 76 — 100%.
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Appendix Table 2 Fernhill East biobank plant species recorded in plots (2 of 2)

Common Mame
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Family
Fabaceae (Faboideae

(
Fabaceae (Faboideae
Fabaceae (Faboideae
Fabaceae (Faboideae
Fabaceae (Faboideae

(

(

(

(

. )

Fabaceae (Faboideae
Fabaceae (Mimosoideae)
Fabaceae (Mimosoideae)
Fabaceae (Mimosoideae)
Fabaceae (Mimosoideae)
Geraniaceae
Goodeniaceae
Lamiaceae

Lamiaceae

Lobeliaceae
Lomandraceae

Lomandraceae
Lomandraceae
Lomandraceae

Luzuriagaceae
Malvaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae
Myrtaceae

Document Set ID: 7258277
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Scientific Mame
GJ}”C.‘.”'.E clahdesing
GIyCIne mictciiyia
GIyoine takaciha
HaraenEerGla VICIatea
.'."'.C‘.'QCTEFE allatrala
PoocicEiLm Icifciilm
Acacla ELxifcha

Acaclia eECUTERS
Acacia Impiexa

Acacla Larramatienals
FEFaRILm Fomeanlim
SCaEvCla albida
CIEfCOER LM IcmEeERic sLm
PIEGtahtbus parvific s
Pratla puG L ascens

Lcmanora cohfertifca sUESE.
YIEIGINCSE

LCMERONE GIaoms
Lcmanors Jongicha

Lemanora muicra sLESE.
mufIc s

GERCRCLIESILM CYmMCsLIm
Sioa rthcmbicia
ArGephcra sSUEVEILING
Corymbla Exima
Eucalyrius crekra
EUCalyLIUS ELGENICICES
EUCalyLiUS MCILGCEhE

Commaon Mame Exotic

Twining ghycine

amall-leaf Glycine 1
variable Glycine
False Sarsaparilla 1

Australian Indigo
Prickly Shagogy Pea

Box-leaved Wattle 4
Black YWWattle

Hickary Wattl e

Parrarmatta W attle 2

Pale Fan-flower
Hairy Clerodendrum 2

Whiter oot

Spiny-headed Mat-rush
Many-flowered Mat-rush

Scrambling Lily
Paddy's LUCErne * 2
Broad-leaved Apple

Yellow Bloodwood

Marrow-leayed Ironbark

Thir- eaved Stringybark 3
Grey Box

Flot_25

R — 0 ka



Farnily scientific Name Comrmon Mame Exotic  Plot_25 Plot_27  Plot_23  Plot_29%  Plot_30  Plot_31

Myrtaceae Eucalysils punclala Grey Gum 2 3 3 1 3
Myrtaceae EUGCaNEILS IEFELICCENIS Forest Red Gum 4
Oleaceae MClelaea Ichgifcla Large Mock-alive 1
Oxalidaceae Cxals pErERRans
Fassifloraceae Passificta herkerlana 1 2 2 1 2
Fhaormiaceae Clahela Caerlies var. 1
LroaLcla
Fhyllarthaceae Breyhla chicrgifcla Coffee Bush 2 1 1
Fittosparaceae BlGHNErS SCAROERS Hairy Apple Berry 2
Fittosporaceae BUrsats sEInCsa M ative Blackthaorn 1 2 1
Flantaginaceae Plariage Jahceclala Lamb's Tongues * 1
Flantaginaceae VErChica pIErElS Trailing Speedwell 1 1 2
Foaceae ARKCECGOR VRGIRIGLS Whisky Grass * 2
Foaceae Atlslios vagahs Threeawn Speargrass 4 3
Foaceae ChICHS Gayana Fhodes Grass * 2 1 1
Foaceae ChICHS 5f. * 1
Foaceae Clchelachne micrantha Sharthair Plumegrass 2 2
Foaceae Cighara sk, A Finger Grass *
Foaceae ECHINCECGEN CaESENCELS Busty Hedgehog-orass
Foaceae ENRREGLCGLR GYERGCELS Eottle Washers
Foaceae Ericlasia marginala Bordered Panic 2
Foaceae Ericlasia sitcla Wyiry Panic 3 2 2 4 3 2
Poaceae Eragrcstis cLivlla Aftican Lovegrass * 1
Foaceae Eragrcstis lepicsiachya Faddock Lovegrass
Foaceae MicrClaera SUECIES Wiyeeping Grass 2 4 4 3 3
Foaceae CENSMERLS GEMLUILS 2 3
Foaceae Paricum simile Twio-colour Fanic 3
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Note:

Plot numbers listed are a subset of those collected for the adjacent Fernhill East Biobank
* = Exotic
Cover Abundance:

1. Less than 5% and rare
Less than 5% and common
6 —15%

16 — 25%

26 - 50%

S
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6. 91-75%
77— 100%
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Appendix Table 3 Fernhill East Biohank opportunistic fauna obhservations

Tahle 3 lists fauna species recorded inthe adjacent Fernhill East Biohank including those where habitat is present within the site.

Farnily

Common Mame

ice of habitat in site

Amnphibia

Amnphibia
Amnphibia
Ay ps
Ay ps
Ay ps
Ay ps
Ay ps
Ay ps
Ay ps
Ay ps
Ay ps
Ay ps
Ay ps
Ay ps
Ay ps
Ay ps
Ay ps
Ay ps
Ay ps
Ay ps
Ay ps
Ay ps

Document Set ID: 7258277

Hylidae

hyobatrachidae
hyobatrachidae
Acanthizidae
Acanthizidae
Acanthizidae
Acanthizidae
Acanthizidae
Accipitridae
Accipitridae
Alcedinidae
Alcedinidae
Anatidae
Anatidae
Anatidae
Ardeidae
Ardeidae
Artamidae
Artamidae
Artamidae
Cacatuidae
Cacatuidae
Cacatuidae

Version: 1, Version Date: 25/07/2016

LRcCkE vEFEELEKN
VEREG LI

LIMECOyRasteEs GErCrl
Chnla sighifera
Acarihiza pusiG
Acarikiza irneata
Smicrcrnis brevircstris
Sericcrnis frcrialis
Acarikiza nana
AcCicier fasciatls
AcCicRer citrcoephalus
CEyX G2UELS

CatEIC FCVAEGLINESE
CyGhus atratls
Aythya austrans

Aras supercilicsa
Arcea s

Arcea pacifica
Cracticls BEICER
Cracticls irquatus
SUELErS GracUNnG
ECIchiUs ICSEICaRIIE
MCalEiCHy o hUS Jathan
Cacatla SahGLINES

Verreaux's Tree Frog
(subsp)

Brown-striped Frog
Cormrmon Eastern Froglet
Brown Thornbill
Striated Thornbill
YWeehill

White-hrowed Scrutwren
Yelow Thornbill

Brown Goshauk
Collared Sparrowhawk
Azure Kingfisher
Laughing Kookahurra
Black Swan

Hardhead

Pacific Black Duck
Cattle Egret
White-necked Heron
Australian Magpie
Grey Butcherhird

Pied Currawong

=alah

Glossy Black-Cockatoo
Little Corella

YES

Mo
Mo
YES
YES
YES
YES
YES
YES
YES
Mo
YES
Mo
Mo
Mo
YES
Mo
YES
YES
YES
YES
YES
YES



Ex otic

Farnily

Scientific Name

Common Mame

TSC

EFBLC Presence of hiabitat in site

A ES
A ES

A ES
A ES
A ES
A ES
A ES
A ES
A ES
A ES
A ES
A ES
A ES
A ES
A ES

A ES
A ES
A ES
A ES
A ES

A ES
A ES

A ES
A ES

Document Set ID: 7258277

Cacatuidae
Cacatuidae

Charadriidae
Climacteridae
Colurmbidae
Colurmbidae
Colurmbidae
Carvidae
Cuculidae
Estrilidae
Estrilidae
Hirundinidae
Maluridae
Meliphagidae
Meliphagidae

Meliphagidae
Meliphagidae
Meliphagidae
Meliphagidae
Meliphagidae

Meliphagidae
onarchidae
onarchidae
onarchidae

Version: 1, Version Date: 25/07/2016

Cacatla GalEma

CalyplCriynohls
furRereUs

Varelus mies
Ccrmckates IEUcCLhaea
GECLENE RUMErENS
MacrcryGla amECInens!s
LEUCCSEIGIE picala
CCrVUS GCFCRCIOES
Caccmantis lakemicrmis
TRERICEYGIE EICRERCY N
NECCHIMG tEMECIaNS
RIUNCC RECXERS
MaEILILS Cyareus
Marcrina melancphirys

Acarthcriynohus
{ERLIYCSris

MENGCEGGE IEWIRN
Mar.crina melancoest.ala
ArtbCohaera CaruncLala
MENFIELILS IUNEILS

Licfercatcmus
LERICNIGTLS

LIChErCSICIMUS ChIYSCES
Mylagra rEEcLIE
GralnaG CyahClEUcE
Mylagra Inquicta

Sulphur-crested Cockatoo

YEllow-tailed Black-
cockatoo

Masked Lapwing

White-throated Treecreeper

Bar-shouldered Dove
Brown Cuckoo-dove
Yonga Pigeon
Australian Raven
Fan-tailed Cuckoo
Double-barred Finch
Fed-browed Finch
Welcome Swallow
Superh Fairy-wren
Bell Miner

Eastern S pinetill

Lewin's Honeyeater

Moisy Miner

Fed YWattlehird
White-naped Honeyeater
White-plumed Honeyeater

Yellow-faced Honeyeater
Leaden Flycatcher
Magpie-lark

Restless Flycatcher

Status

Status
BS
BS

YES
YES
YES
YES
Mo

YES
YES
YES
YES
YES
YES
YES
YES

YES
YES
YES
YES
YES

YES
YES

YES
YES
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A ES

A ES
A ES
A ES
A ES
A ES
A ES
A ES
A ES
A ES

A ES
A ES

A BS
A ES
A ES
A ES

A ES
A BS
A ES

A ES
A ES
A ES
A ES

Document Set ID: 7258277

Farnily Exotic

Meosittidas

Crinlidae
Pachycephalidae
Pachycephalidae
Pardalctidae
Pardalctidae
Petroicidae
Petroicidae
Petroicidae

Phalacrocaracid
de

Phasianidae
FPodicipedidae

Fsittacidae
Fsittacidae
Fsittacidae
Fsittacidae

Psittacidae
Psophodidae

Ptilonorksnchida
£

Fallidag
Fallidag
Fallidag
Rhipiduridae

Version: 1, Version Date: 25/07/2016

Scientific Name

Caphcencsitta
GRIysCrieta

CHCILS SaGHtatLs
Packycepfala pECICIaNS
CCIUNGINGE FarmChics
Paroalctus punclatus
Paroalctus sthatls
EcCpsaling austrans
Micrceca fascinans
PEWCICE ICSES
MicrcoartEc MEIaRCIEUECS

CClUrnx yosicEhcra

Tathykagtls
rovaehclanoiae

AliStErUs scaguiatis
PIatyCENCUS EIEGERS
Platycercus eximius

Trichcglcssus
FGEMEICOLS

PseELhCIUS FaEmaIChCiUs
PSCLECOES CINGCELS
PUICHCHRY LGRS VICIGCELS

Gamnula tEReLICsa
Fulica atra

PCInhync porphync
REICIOWS GIEISCEEaE

Common Mame
Yaried Sittella

Olive-backed Oriole
Golden Whistler
Grey Shrike-thrush
Spotted Pardalote
Striated Pardalote
Eastern ¥ ellow Fobin
Jacky Winter

Fose Fobin

Little Pied Carmorart

Brown Cluail
Australasian Grebe

Australian King-Parrot
Crirmson Rosella
Eastern Rosella
Rainbow Lorikeet

Red-rurmnped Parrot
Eastern YWhipbird
Satin Bowerbird

Dusky Moorhen
Eurasian Coot
Purple Swarnphen
Grey Fantail

Presence of hiabitat in site

YES

YES
YES
YES
YES
YES
YES
YES
YES
YES

YES
Mo

YES
YES
YES
YES

YES
YES
YES

Mo
Mo
Mo
YES



Ex otic

Farnily

Scientific Name

Common Mame

TSC

EFBLC Presence of hiabitat in site

A ES
A ES

A ES

A ES
A ES

Gastropod
a

kW ammalia
kW ammalia
kW ammalia
kW ammalia
kW ammalia
kW ammalia
kM ammalia
kW ammalia
Reptilia

Reptilia

Rhipiduridae

Threskiormithida
£

Threskiormithida
£

Tirn alii dae
Turdidae *
Camaenidae

Bovidae *
Bovidae *
Cervidae *
Macropodidae
Macropodidae
Molossidae
Phalangeridae
Fhinolophidae
Scincidae

Scinc dae

Key: E - endangered, v —vulnerable.

Document Set ID: 7258277

Version: 1, Version Date: 25/07/2016

REICIOWS JELCCEENYS
THYESKICINIS SEINIGCINS

Piatalea lavInES

SCSIEICES IGlEraNs
TUrGLS mMErLE
MEFICCILIN CCHRECYIFERS

Bcs taurls

Capra hircUs

CENUS tIMCrensis
MECICLLS GIGEHIELS
MaCrcrLs rfCGHseLs
Mcrmcpterls "Species z°
THCRCSUILS VIIGECLIG
REINCICLEUS MEGELEYILS
Lamprcphcls cencata

ELIEmEIS QLCKH

Willie weagtail
Straw-necked [bis

Sellow-hilled spoonbill

Silvereye
Eurasian Blackhird

Cumberland Flain Land
il

European cattle

Soat

Rusa deer

Eastern Grey Kangaroo
Red-necked wallaby
LIndescribed Freetail Bat
Cormrmon Brushtail Possum
Eastern Horseshoe-bat

Dark-flecked Garden
SLnskink

Eastern W ater-skink

Status

Status
BS
Mo

Mo

YES
YES
YES

YES
YES
YES
YES
YES
YES
YES
YES
YES

YES
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Appendix C - Assessments of Significance
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Overview

Assessments of the likely significance of impacts of the proposal on these threatened biota have been
prepared pursuant to Section 5A of the EPA Act (the seven part test). Consideration has also been
given to the Matters of National Environmental Significance Assessment of significance

guidelines when assessing those species that are also listed under the EPBC Act (DoE, 2015).

Assessments of significance for the following affected threatened biota have been prepared:

. Threatened flora species
o Spiked Rice flower (Pimelea spicata)
. Threatened ecological communities
o Cumberland Plain Woodland
o Shale Sandstone Transition Forest
o Moist Shale Woodland
. Threatened fauna species

o Cumberland Plain Land Snail (Meridolum corneovirens)

Given the limited scale of impacts arising from the proposal and impact mitigation and environmental
management measures described in Section 6, no additional threatened biota outside of the proposal
site are likely to be affected by off-site impacts of the proposal.
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Assessment of Significance for Cumberland Plain Woodland
(CEEC under the TSC and EPBC Act)

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,

Mot applicable to this CEEC.

)} in the case of an endangered population, whether the action proposed is likely to have an
atverse effect on the life cycle of the species that constitutes the endangered population such that a
viahle local population of the species is likely to be placed at risk of extinction,

Mot applicable to this CEEC.

c) in the case of an endangered ecological community or critically endangered ecological
cormrmunity, whether the action proposed:

(i) is likely to have an adverse effect on the extent of the ecological community such that its local
occurrence is likely to be placed at risk of extinction, or

The proposal would require the removal of 0.33 hectares of this CEEC and the modification of a further
0.09 hectares within the site for APZ operation and maintenance.

The removal of 0.33 hectares of Cumberland Plan Woodland is appraximately 0.79 % of the total
estimated area of that vegetation community in the biohanks within the Fernhill Estate (around 41 .84 ha)
that would be set aside for consery ation. This minor reduction in extent would not threaten the viability or
persistence of the CEEC inthe locality or the region.

A CEMP is recommended for the proposal, which would contain measures to avoid direct and indirect
irmpacts on native vegetation adjoining the site, including this CEEC. The likely magnitude of edge effects
or other indirect eff ects would not be sufficient to further reduce the extent of the ecological community.

(i} is likely to substantially and adversely modify the composition of the ecological community such
that its local occurrence is likely to be placed at risk of extinction,

The proposal would require the removal of 0.33 hectares of Cumberland Plain Woodland which is
approximately 0.79 % of the total estimated area of that vegetation community inthe hiobanks within the
Fernhill Estate {around 41.84 ha) that would be set aside for conservation. The local occurrence of this
comrmunity extends from the site and includes the hiohank sites within the Fernhill Estate and potertially
furthier into the locality.

This small area would contain a very minor proportion of the individuals or their habitats within the
populations of the species that collectively comprise Curberland Plain Woodland in the locality.
Removal of a small proportion of this CEEC in the site would not alter the composition of the local
occurrence of the community such that the local occurrence would be placed at risk of extinction. The
vegetation of this community within the site is a small proportion of the local occurrence of this
comrmunity. The extensive areas of floristically similar vegetation in the study area and locality are likely
to be sufficient to maintain viakle local occurence of the comm unity. site

o) in relation to the hakitat of a threatened species, population or ecological comm unity:
(i) the extent to which habitat is likely to be removed or modified as a result of the action proposed,
and

The proposal would require the removal of 0.33 hectares of Curmberland Plain Woodand within the site.
The proposal would also reqguire the modification of a futher 0.09 hectares of Cumberland Plain
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Assessment of Significance for Cumberland Plain Woodland
(CEEC under the TSC and EPBC Act)

W oodland.

(i} whether an area of habitat is likely to become fragmented or isolated from other areas of habitat
as a result of the proposed action, and

The proposal will remove 0.33 hectares of Cumberland Plain Woodland and modify a further 0.09
hectares. Cumberland Plain Woodland occurs in close proximity to Mayfair Road in the east portion of
the site and 22% of this comrmunity within the site will be removed by the proposal.

The proposal irvolves construction of structures that may obstruct movement of fauna attempting to
trawvel through the study area, such as fences and residential dwellings. These barriers would be parallel
to existing, eguivalent barriers, including stock fences and existing buildings within Mayfair Road and
would not significartly increase the degree to which fauna movement is disrupted. Fauna movemnent and
ecological processes would at continue to function around the site via vegetated riparian corridors to the
north, south and west.

vegetation inthe Blue Mountains National Park and the Nepean River riparian strip to the west of the site
i5 likely to be an important habitat corridor. The site is located at the edge of this patch of habitat and
does not, in itself, comprise an important connecting linkage. Fauna movement, pollination and seed fall
of plarts and other ecological processes would occur around, rather than through, the site.

In this context, the proposal would not have an adverse effect on fauna movement or habitat
connectivity.

(iii} the importance of the habitat to be removed, modified, fragmented or isolated to the long-term
survival of the species, population or ecological community in the locality,

The 0.33 hectares of good condition Cumberland Plain Woodland vegetation to be removed by the
proposal, is approximately 0.79 % of the total estimated area of Cumberand Plain Woodland in the
hiohanks within the Fernhill Estate (around 41.84 ha) that have been set aside for conservation under a
hiohanking agreement. In addition, the proposal would retain up to 1.25 hectares of Cumnberland Plain
Woodland within the same patch of vegetation and would directly join connective vegetation of the East
Biobank. The disturbance footprint is within a narrow, fragmented patch of edge habitat with less value
than equivalent habitat in more extensive patches of native vegetation, that are remaote from cleared or
developed land. There are extensive areas of such undisturbed hakitat in the locality, particularly to the
west of the study area in the central west portion of the Fernhill Estate. As such, the vegetation to he
removed is unlikely to be important to the long term sureival of this community.

e} whether the action proposed is likely to have an adverse effect on critical habitat (either directly
or indirectly),
There is no critical habitat listed for this CEEC.

f) whether the action proposed is consistent with the ohjectives or actions of a recovery plan or
threat abaternent plan,

There is no recovery plan for this CEEC. OEH identifies a nurmber of priority actions intended to abate
threats to this CEEC and ensure its long term conservation (OEH, 2011h), including the protection of
hahitat by minimising further clearing of the community. The proposal would not irvolve any clearing or
otherwise affect this CEEC and so is consistent with these priority actions.

o) whether the action proposed constitutes or is part of a key threatening process or is likely to
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Assessment of Significance for Cumberland Plain Woodland

(CEEC under the TSC and EPEC Act)

result in the operation of, or increase the impact of, a key threatening process.

The proposal constitutes part of a Key Threatening Process (KTP) ‘Clearing of native vegetation”. The
proposal involves the removal of 0.33 hectares and the modification of a further 0.09 hectares of
Cumberland Plain Woodland which would comprise a negligible increase in the operation of this KTP.

The proposal would not directly contribute to the operation of any other KTPs of relevance to
Cumberland Plain Woodland. The proposal would include environmental management measures
including specific consideration of potential impacts on soil, water and native vegetation (refer Section 6).
These measures would mitigate against the operation of any KTPs.

Conclusion of Assessment of Significance

Based on consideration of the above criteria, the proposal is unlikely to have a significant effect on the
local occurrence of Cumberland Plain Woodland as:

. Up to 0.33 hectares of Cumberland Plain Woodland would be removed
. Up to 0.09 hectares of Cumberiand Plain Woodland would be modified

. Up to 1. 25 hectares of Cumberland Plain Woodland would be retained

. Up to 41.84 hectares of Cumberland Plain Woodland has been set aside for conservation
within the Fernhill Estate under Biobanking Agreemeents

. Vegetation to be removed is edge habitat which is unlikely to be important in the locality and
ajoins an existing road.

The MNES significance impact criteria have also been considered for Cumberland Plain Woodland and
in the light of the above findings similarly conclude that the proposal is unlikely to have a significant
impact on this community.
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Assessment of Significance for Moist Shale Woodland

(EEC under the TSC Act, CEEC under the EPBC Act)

a) Inthe case of athreatened species, whether the action proposed is likely to have an adverse effect on
the lite cycle of the species such that aviable local population of the species is likely to be placed at risk
of extinction.

Not applicable to EECs.

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 aviable local
population of the species is likely to be placed at risk of extinction.

Not applicable to EECs.

c) In the case of an endangered ecological community or critically endangered ecological
cormrmunity, whether the action proposed:

(i) is likely to have an adverse effect on the extent of the ecological community such that its local
occurrence is likely to be placed at risk of extinction, or

The proposal would remove a maximurm of 0.75 hectares of Moist Shale Woodland and an additional
0.60 hectares would be modified for APZ operation and mairtenance. The removal of Moist Shale
VWoodland is approximately 547 % of the total estimated area of that vegetation community in the
biohanks within the Fernhill Estate (around 13.71 ha) that would be set aside for consery ation. This
rninor reduction in extent would not threaten the viahility or persistence of the EEC in the locality or the
region.

A CEMP is recommended for the proposal, which would contain measures to avoid direct and indirect
irmpacts on native vegetation adjoining the site, including this CEEC. The likely magnitude of edge effects
or other indirect eff ects would not be sufficient to further reduce the extent of the ecological community.

(i} is likely to substantially and adversely modify the composition of the ecological community such
that its local occurrence is likely to be placed at risk of extinction,

The proposal would require the removal of 075 hectares of Moist Shale Woodland which is
approximately 5.47 % of the total estimated area of that vegetation community inthe hiobanks within the
Fernhill Estate (around 13.71 ha) that would be set aside for conservation. Up to 0.60 hectares would be
rodified, while a futher 1.66 hectares would be retained by the proposal in the site. The local
occurrence of this community extend from the site and includes the hiobank sites and potentially further
into the locality.

This small area would contain a wery minor proportion of the individuals within the populations of the
species that collectively comprise Moist Shale Woodland in the locality. Removal of a small proportion of
this EEC in the site would not alter the composition of the local occurrence of this community such that
its local occurrence would be placed at risk of extinction. The vegetation of this community is a small
proportion of the local occurrence of this community. The extensive areas of floristically similar
vegetation in the study area and locality are likely to be sufficient to maintain viable local populations of
the species that comprise the EEC.

o) in relation to the hakitat of a threatened species, population or ecological comm unity:
(i) the extent to which habitat is likely to be removed or modified as a result of the action proposed,
and

The proposal would require the remaoval of 0.75 hectares and modification of a further 0.60 hectares of
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Assessment of Significance for Moist Shale Woodland

(EEC under the TSC Act, CEEC under the EPBC Act)
Moist Shale Woodand respectively.

(i} whether an area of habitat is likely to become fragmented or isolated from other areas of habitat
as a result of the proposed action, and

vegetation removal of 0.75 hectares of this TEC within the site is appraximately 26% of the total amount
of vegetation to be removed or modified by the proposal. Removal of the Moist Shale Woodland TEC will
occur in the central portion of the site. Up to 1.66 hectares of Moist Shale Woodland would be retained
within the site.

The proposal irvolves construction of structures that may obstruct movement of fauna attempting to
travel through the study area, such as fences and residential dwellings within Mayfair Road. These
barriers would be parallel to existing, equivalent barriers, including stock fences and a road and would
not significantly increase the degree to which fauna movement is disrupted. Fauna movement and
ecological processes would at continue to function around the site via vegetated riparian corridors to the
north, south and west.

vegetation inthe Blue Mountains National Park and the Nepean River riparian strip to the west of the site
i5 likely to be an important habitat corridor. The site is located at the edge of this patch of habitat and
does not, in itself, comprise an important connecting linkage. Fauna movement, pollination and seed fall
of plarts and other ecological processes would occur around, rather than through, the site.

In this context, the proposal would not have an adverse effect on fauna movement or habitat
connectivity.

(iii} the importance of the habitat to be removed, modified, fragmented or isolated to the long-term
survival of the species, population or ecological community in the locality,

The 0.75 hectares of primarily moderatesgood_poor, and low condition Moist Shale Woodland to be
cleared by the proposal, is approximately 547 % of the total estimated area of that vegetation community
inthe biobanks within the Fernhill Estate (around 13.71 ha) that would be set aside for conservation. The
disturbance footprint is within a narrow , fragmented patch of edge habitat with |ess value than eguivalent
hahitat in rmore extensive patches of native vegetation, that are remote from cleared or developed land.
There are extensive areas of such undisturbed habitat in the locality, particularly to the west of the study
area in the central portion of the Fembhill Estate and in the Blue Mountains National Park.

e} Whether the action proposed is likely to have an adverse effect on critical hahitat (either directly or
indirectly)

There is no critical habitat listed for this CEEC.

f1 Whether the action proposed is consistert with the objectives or actions of a recovery plan or threat
ahaterment plan.

There is no recovery plan for this CEEC. OEH identifies a nurmber of priority actions intended to abate
threats to this CEEC and ensure its long term conservation (OEH, 2011h), including the protection of
hahitat by minimising further clearing of the community. The proposal would not irvolve any clearing or
otherwise affect this EEC and sois consistent with these priority actions

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

The Key Threatening Process (KTP) 'Clearing of native vegetation' has occurred historically within and
around the stuchy area. The proposal imvolves the removal of 0.75 hectares and the modification of a
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Assessment of Significance for Moist Shale Woodland

(EEC under the TSC Act, CEEC under the EPBC Act)

further 0.60 hectares of Moist Shale Woodland which would comprise a negligible increase in the
operation of this KTP. The proposal would not directly contribute to the operation of any other KTPs of
relevance to Moist Shale Woodland. The proposal would include environmental management measures
including specific consideration of potential impacts on soil, water and native veqgetation (refer Section 6).
These measures would mitigate against the operation of any KTPs.

Conclusion of Assessment of Significance

Based on consideration of the above criteria, the proposal is unlikely to have a significant effect on the
local occurrence of Moist Shale Woodland as:

Up to 1.66 hectares of Moist Shale Woodland will be retained

Up to 0.75 hectares of Moist Shale Woodland will be removed.

Up to 0.60 hectares of Moist Shale Woodland would be modified.

Vegetation to be removed is edge habitat which is unlikely to be important in the locality.

This vegetation type has been conserved in the locality within biobanks within the Fernhill
estate (13.71 hectares) and its removal only accounts for 5.47% of the vegetation within
these biobanks.

The MNES significance impact criteria have also been considered for Moist Shale Woodland and in the
light of the above findings similarly conclude that the proposal is unlikely to have a significant impact on
this community.
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Assessment of Significance for Shale Sandstone Transition Forest

(CEEC under the TSC and EPBC Acts)

a) Inthe case of athreatened species, whether the action proposed is likely to have an adverse effect on
the lite cycle of the species such that aviable local population of the species is likely to be placed at risk
of extinction.

Not applicable to EECs.

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 aviable local
population of the species is likely to be placed at risk of extinction.

Not applicable to EECs.

c) In the case of an endangered ecological community or critically endangered ecological
cormrmunity, whether the action proposed:

(i) is likely to have an adverse effect on the extent of the ecological community such that its local
occurrence is likely to be placed at risk of extinction, or

The proposal would remove 0.60 hectares of Shale Sandstone Transition Forest. This is approximately
0.64 % of the total estimated area of that v egetation community in the biobanks within the Ferohill Estate
(around 94.98 ha) that have already been set aside for conservation under a hiohanking agreement.
This minor reduction in extent would not threaten the viability or persistence of the CEEC in the locality or
the region.

A CEMP is recommended for the proposal, which would contain measures to avoid direct and indirect
irmpacts on native vegetation adjoining the site, including this CEEC. The likely magnitude of edge effects
or other indirect eff ects would not be sufficient to further reduce the extent of the ecological community.

(i} is likely to substantially and adversely modify the composition of the ecological community such
that its local occurrence is likely to be placed at risk of extinction,

The proposal would require the removal of 0.60 hectares of Shale Sandstone Transition Forest which is
approximately 0.64 % of the total estimated area of that vegetation community inthe hiobanks within the
Fernhill Estate {around 94 98 ha) that have already been set aside for conservation under a biobanking
agreerment. The proposal will further modify 0.53 hectares of Shale Sandstone transition Forest within
the site while retaining a further 0.72 hectares.

This proposal would contain a wery minor proportion of the individuals within the populations of the
species that collectively comprise Shale Sandstone Transition Forest in the locality. Removal of a small
proportion of this EEC in the site would not tangibly alter the composition of the local occurrence of the
comrunity. The individual plants within the site would not be an ecologically significant proportion of any
of the individual species that make up the Shale Sandstone Transition Forest ecological community. The
proposal is not likely to remove, modify or fragment a significant proportion of the hakitat for this CEEC in
the locality (refer part d). The extensive areas of floristically similar vegetation in the study area and
locality are likely to be sufficient to maintain viakle local populations of the species that comprise the
CEEC. Given the scale and context of the proposal it is unlikely to modify the composition of any Shale
Sandstone Transition Forest beyond the site and immediately adjoining areas. As such, the proposal is
not likely to modify the composition of the CEEC in the locality such that any component species would
become locally extinct.

o) in relation to the hakitat of a threatened species, population or ecological comm unity:
(i) the extent to which habitat is likely to be removed or modified as a result of the action proposed,
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Assessment of Significance for Shale Sandstone Transition Forest

(CEEC under the TSC and EPBC Acts)
and

The proposal would require the full removal of 0.60 hectares of Shale Sandstone Transition Forest
respectively. Upto 0.53 hectares would be modified by the proposal.

(i} 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 removal 0.60 hectares of Shale Sandstone Transition Forest within the site is approximately 20 76%
of the total amount of vegetation to be removed by the proposal. Removal of the Shale Sandstone
Transition Forest TEC will only occur in the western portion of the site.

The proposal irvolves construction of structures that may obstruct movement of fauna attempting to
trawvel through the study area, such as fences and residential dwellings. These barriers would be parallel
to existing, equivalent barriers, including stock fences and a road and would not significantly increase the
degree to which fauna movement is disrupted. Fauna movement and ecological processes would at
continue to function around the site via vegetated riparian corridors to the north, south and west.
vegetation inthe Blue Mountains National Park and the Nepean River riparian strip to the west of the site
i5 likely to be an important habitat corridor. The site is located at the edge of this patch of habitat and
does not, in itself, comprise an important connecting linkage. Fauna movement, pollination and seed fall
of plarts and other ecological processes would occur around, rather than through, the site.

In this context, the proposal would not have an adverse effect on fauna movement or habitat
connectivity.

(iii} the importance of the habitat to be removed, modified, fragmented or isolated to the long-term
survival of the species, population or ecological community in the locality,

The 0.60 hectares of primarity poor and low condition vegetation to be cleared by the proposal, is
approximately 0.64 % of the total estimated area of that vegetation community inthe hiobanks within the
Fernhill Estate (around 94.98 ha) that would be set aside for conservation. The disturbance footprint is
within a narrow , fragmented patch of habitat with less value than equivalent hahbitat in more extensive
patches of nati e vegetation, that are remate from cleared or developed land. There are extensive areas
of such undisturbed hakitat in the locality, particularly to the west of the study area in the central portion
of the Fernhill Estate and inthe Blue Mountaing Mational Park.

e} Whether the action proposed is likely to have an adverse effect on critical hahitat (either directly or
indirectly)

There is no critical habitat listed for this CEEC.

f1 Whether the action proposed is consistert with the objectives or actions of a recovery plan or threat
ahaterment plan.

There is no recovery plan for this CEEC. OEH identifies a nurmber of priority actions intended to abate
threats to this CEEC and ensure its long term conservation (OEH, 2011h), including the protection of
hahitat by minimising further clearing of the community. The proposal would not irvolve any clearing or
otherwise affect this EEC and sois consistent with these priority actions

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

The Key Threatening Process (KTP) 'Clearing of native vegetation' has occurred historically within and
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Assessment of Significance for Shale Sandstone Transition Forest

{(CEEC under the TSC and EPBC Acts)

around the study area. The proposal involves the removal of 0.60 hectares and modification of a further
0.53 hectares of Shale Sandstone Transition Forest. The proposal would comprise a negligible increase
in the operation of this KTP.

The proposal would not directly contribute to the operation of any other KTPs of relevance to Shale
Sandstone Transition Forest. The proposal would include environmental management measures
including specific consideration of potential impacts on soil, water and native vegetation (refer Section 6).
These measures would mitigate against the operation of any KTPs.

Conclusion of Assessment of Significance

Based on consideration of the above criteria, the proposal is unlikely to have a significant effect on the
local occurrence of Shale Sandstone Transition Forest.

Up to 0.60 hectares will be remaved
Up to 0.72 hectares will be retained
Up to 0.53 hectares will be modified
It comprises the edge of a larger tract of vegetation and will not be fragmented

A large proportion of vegetation to be completely removed is in poor or low condition which
is unlikely to be important in the locality

Approximately 94 98 hectares of Shale Sandstone Transition Forest has been set aside for
conservation under Biobanking Agresements within the Fenrhill Estate.

The MNES significance impact criteria have also been considered for Shale Sandstone Transition Forest
and in the light of the above findings similardy conclude that the proposal is unlikely to have a significant
impact on this community.
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Assessment of Significance for Spiked Rice-flower (Pimelea spicata)

{endangered species)

a) inthe 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 he
placed at risk of extinction,

There is one previous record of the Spiked Rice-flower in the locality (OEH, 2015b). However, given the
cryptic nature of the species and the extent of suitable shale woodland hahitat in the locality it is likely that
the local population of the species is more widespread. This may include seeds or plants that were not
detected in surveys conducted in the site. Hence, for the purposes of this assessmert, it is assumed that
the study area supports a local population (at least in pant) of this species.

Whilst, this species has not been recorded within the site, the proposal will involee the removal of 1.08
hectares of habitat for the Spiked Rice-flower in Cumberland Plain Woodland and kMoist Shale VWoodland
which is 342% of the total estimated area of those vegetation communites in the biobanks within the
Fernhill Estate (around 31.57 ha) that would be set aside for conservation.

Potential impacts of the proposal on the life cycle of the species would be restricted to the removal of
individual plants (if present) within exotic grassiand in the site {which is unlikely). There is around 1480
hectares of potential hahitat for the Spiked Rice-flower in shale woodlands in the locality (based on Tozer
2010 vegetation mapping). The minor magnitude of impacts on any individual plants that may occur in the
site or on potential, lower guality habitat would not threaten the viability or persistence of the species in
the locality or the region.

An CEMP is recommended for the proposal, which would contain measures to avoid direct and indirect
impacts on native vegetation adjoining the site, including potential habitat for the Spiked Rice-flower.
Given these mitigation measures and the extent of existing weed infestation and disturbance in the study
area, the proposal would result in a minor increase inweed infestation and other edge effects.

Overall, given the limited extert of impacts and the mitigation measures proposed, the proposal is not
likely to have an adverse effect on the life cycle of the species such that a local population is likely to be
placed at risk of extinction.

)} inthe 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 extinction,

Mot applicable to threatened species.

c) in the case of an endangered ecological community or critically endangered ecological
cormrmunity, whether the action proposed:

(i) is likely to have an adverse effect on the extent of the ecological comm unity such that its local
occurrence is likely to be placed at risk of extinction, or

Mot applicable to threatened species.

(i} is likely to substantially and acversely modify the composition of the ecological community such
that its local occurrence is likely to be placed at risk of extinction,

Mot applicable to threatened species.
o) in relation to the hakitat of a threatened species, population or ecological comm unity:
(i) the extent to which hakitat is likely to be removed or modified as a result of the action proposed,
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Assessment of Significance for Spiked Rice-flower (Pimelea spicata)

{endangered species)

and

The proposal will involve the remaoval of 1.08 hectares of hahitat for the Spiked Rice-flower in Cumberland
Flain Wood and and Moist Shale Woodland which is 3.42% of the total estimated area of that vegetation
comrmunity in the biobanks within the Fernhill Estate (around 31.57 ha) that is currently set aside for
conservation under a hiobanking agreement.

The proposal would not directly affect any known habitat for the Spiked Rice-flower. The proposal would
result mostly in impacts on some native plants within areas of exotic grassland, which may potertially
comprise low quality hahitat for the species. All of these impacts would be temporary and associated with
infrequent everts and would not permanently remove or modify any of this low quality habitat,

An CEMP is recommended for the proposal, which would contain measures to avoid direct and indirect
irmpacts on native vegetation adjoining the site, including habitat for the Spiked Rice-flower |

(i} whether an area of hahitat is likely to become fragmented or isolated from other areas of hahitat
as a result of the proposed action, and

The removal 1.08 hectares of hahitat for the Spiked Rice-flower is approximately 4% of the total amourt
of vegetation to be removed by the proposal. Removal of Spiked Rice-flower hahitat will occur in the
central and eastern portion of the site. Up to 2.92 hectares of Spiked Rice-flower habitat will be retained
by the proposal.

Pollination and other ecological processes would cortinue across this minor gap in hakitat. In the context
of the partially cleared and developed land in the locality this would comprise a very minor increase in the
degree of hahitat fragmentation.

The proposal irvolves construction of temporary structures that would not impede ecological processes
for plants. These ecological processes would at continue to function around the site via vegetated riparian
corridors to the north, south and west.

In this context, the proposal would not fragment or isolate any habitat.

(iii} the importance of the habitat to be removed, modified, fragmented or isolated to the long-term
survival of the species, population or ecological community in the locality,

The 1.08 hectares of vegetation to be cleared by the proposal, is approximately 342% of the total
estimated area of that vegetation community in the hiohanks within the Fembhill Estate (around 31.57 ha)
that would be set aside for conservation The disturbance footprint is within a narrow, fragmented patch of
edge habitat with less value than equivalent habitat in more extensive patches of native vegetation, that
are remaote from cleared or developed land such as undisturbed hakitat in the locality to the west of the
study area in the certral portion of the Fernhill Estate and in the Blue Mountains National Park.

In this context, the hakitat to be removed is not impartant for the survival of the species. In addition, the
modfication of a further 0.69 hectares of Spiked Rice-flower habitat is similary not important for this
species as it is in predominantly in low to poor condition consists of edge hakitat and is unlikely to
comprise this species.

e} whether the action proposed is likely to have an adverse effect on critical habitat (either directly or

indirectly),
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Assessment of Significance for Spiked Rice-flower (Pimelea spicata)

(endangered species)

There is no critical habitat listed or nominated for the Spiked Rice-flower.

f) whether the action proposed is consistent with the objectives or actions of a recovery plan or
threat abatement plan,

There recovery plan for the Spiked Rice-flower identifies a number of priority actions intended to ensure
the long term conservation of the species in the wild (including to: "conserve P. spicata using land-use
and conservation planning mechanisms” (DEC, 2005). The proposal includes this ecology assessment
and assessment of significance and so has included due consideration of NSW, conservation planning
mechanisms however the proposal and would result in the removal of any known habitat for the species.
The proposal is consistent with the recovery plan for the Spiked rice-flower .

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

The KTP 'Clearing of native vegetation' has occurred historically within and around the study area. The
proposal involves the clearing of around 0.90 hectares of native vegetation which could potentially
comprise Spiked Rice-flower habitat but would comprise a negligible increase in the operation of this KTP.

The proposal would not directly contribute to the operation of any other KTPs of relevance to the Spiked
Rice-flower. The proposal would include environmental management measures including specific
consideration of potential impacts on soil, water and native vegetation (refer Section 6). These measures
would mitigate against the operation of any KTPs.

Conclusion of Assessment of Significance

Based on consideration of the above criteria, the proposal is unlikely to have a significant effect on the
local population of the Spiked Rice-flower.

*  Upto 0.90 hectares of Spiked Riceflower habitat will be removed
*  The species was not recorded in the site

s Up to2.92 hectares will be retained (excluding the partial conservation of 0.69 hectares)
a It comprises the edge of a larger tract of vegetation and will not be fragmented

. A large proportion of vegetation to be completely removed is in poor or low condition which is
unlikely to be important in the locality
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Assessment of Significance for Cumberland Plain Land Snail (Meridoium corneovirens)

{endangered species)

a) Inthe case of athreatened species, whether the action proposed is likely to have an adverse effect on
the lite cycle of the species such that aviable local population of the species is likely to be placed at risk
of extinction.

The study area is likely to contain a local population of the Curmberland Plain Land Snail based on direct
ohservations of live snails and shells during the GHD site surveys of the Fermnhill estate (see Figure 4).
OEH ({20150 provides the following information about the biclogy and life history of the Cumberland
Land Snail. It is hermaphroditic and lays clutches of eggs in moist and dark areas such as under logs.
The species probahly reproduces year round, where conditions are suitable. It is a fungal feeder and is
generally active at night. Nothing is currently known about rates of fecundity, length of life span, dispersal
patterns and over what distances individuals can move.

Based onthe above, potertial risks to the life cycle of a local population of the species include: removal,
rnodification or fragrmentation of important areas of hahitat, injury or mortality to an ecological significant
proportion of the local population; or removal of suitable shelter sites.

Up to 45 live individuals or shells have been recorded in Fernhill Estate (see Figure 4). These areas
contained good quantities of habitat resources such as woody debris and leaf litter. There are 66
previous records of the species in the locality {OEH, 2015a) and around 2100 hectares of suitable habitat
in shale woodlands or forest based on Tozer (2010) mapping.

The proposal would reguire the removal of appraximately 1.68 hectares of habitat for the Cumberland
Flain Land Snail which is approximately 1.54% the total estimated area of habitat in the biobanks within
the Fernhill Estate (around 108.98 ha) that would be set aside for consery ation.

Potential irmpacts of the proposal on the life cycle of the species would be restricted to the removal of
individual snails {if present) within exotic grassland in the site (which is unlikely). There is around 1480
hectares of potertial habitat for the Cumnberland Plain Land Snail in shale woodlands in the locality
(hased on Tozer 2010 vegetation mapping). The minor magnitude of impacts on any individual snails that
rnay occur in the site or on potential, lower guality hahitat would not threaten the viability or persistence
of the species in the locality or the region.

An CEMP is recommended for the proposal, which would contain measures to avoid direct and indirect
impacts on native vegetation adjoining the site, including potential habitat for the Curmberland Plain Land
Snail. Given these mitigation measures and the extent of existing weed infestation and disturbance in the
study area, the proposal would result in a minor increase inweed infestation and other edge effects.
Therefore the proposed action is unlikely to have adverse effect on the life cycle of local population of the
Curmnberland Plain Land Snail.

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 aviable local
population of the species is likely to be placed at risk of extinction.

Mot applicable to this threatened species.

o) in relation to the hakitat of a threatened species, population or ecological comm unity:
(i) the extent to which habitat is likely to be removed or modified as a result of the action proposed,
and

The proposal would regquire the full and partial removal of appraximately 2.79 hectares of habitat for the
Cumberland Plain Land Snail which is approximately 1.34% the total estimated area of habitat in the
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Assessment of Significance for Cumberland Plain Land Snail (Meridoium corneovirens)

{endangered species)

hiohanks within the Fernhill Estate (around 108.98 ha) that have been set aside for consery ation under a
hiohanking agreement.

The proposal would not directly affect any known habitat for the Cumberland Plain Land Snail and nong
have been recorded in the site. The proposal would result in impacts on some native plants, wooden
debris within areas of disturbed woodland and exotic grassland, which may potertially comprise |ow
guality habitat for the species.

An CEMP is recommended for the proposal, which would contain measures to avoid direct and indirect
irmpacts on native vegetation adjoining the site, including habitat for the Cumberland Plain Land Snail.

(i} 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 remaoval of 1.68 hectares of habitat for the Cumberland Plain Land Snail is approxim ately 58% of the
total amount of vegetation to be removed by the proposal. Removal of the Cumberland Plain Land Snail
hahitat will occur in the central and eastern portion of the site.

Snail movement and other ecological processes would continue across this minor gap in habitat. In the
context of the patially cleared and developed land in the locality this would comprise a very minor
increase in the degree of habitat fragmentation. The proposal would not directly isolate or fragment any
areas of habitat for the Curnberland Plain Land Snail.

Shale woodland to the north and south of the site is likely to be an important hakitat corridor for the
Cumberland Plain Land snail. The site is located at the edge of this patch of habitat and does not, in
itself, cormprise animportant connecting linkage. Fauna movement and other ecological processes would
occur around, rather than through, the site.

The proposal irvolves construction of structures that may obstruct movement of fauna attempting to
trawvel through the study area, such as fences and residential dwellings. These barriers would be parallel
to existing, equivalent barriers, including stock fences, existing buildings and would not significantly
increase the degree to which fauna movement is disrupted. Fauna movement and ecological processes
would at continue to function around the site via vegetated riparian corridors to the north, south and west.

In this context, the proposal would not fragment or isolate any habitat.

(iii} the importance of the habitat to be removed, modified, fragmented or isolated to the long-term
survival of the species, population or ecological community in the locality,

The proposal would require the removal and modification of approximately 2.89 hectares of hahitat for
the Cumberland Plain Land Snail which is approximately 1.54% the total estimated area of habitat in the
hiohanks within the Fernhill Estate (around 108.98 ha) that have been set aside for consery ation under a
hiohanking agreement.

The disturbance footprint is within a narrow, fragmented patch of hakitat with less value than eguivalent
hahitat in rmore extensive patches of native vegetation, that are remote from cleared or developed land.
In addition, the propsal will rermove areas of hakitat which are poor in habitat resources for this species
such as wooden debris and leaf litter. There are extensive areas of such undisturbed habitat in the
locality, particularly to the west of the study area in the central portion of the Fernhill Estate.
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Assessment of Significance for Cumberland Plain Land Snail (Meridofum corneovirens)

(endangered species)

d) in relation to the habitat of a threatened species, population or ecological community:

e) Whether the action proposed is likely to have an adverse effect on critical habitat (either directly or
indirectly)

There is no recommended or declared critical habitat of relevance to this species (OEH, 2015b).

f) Whether the action proposed is consistent with the objectives or actions of a recovery plan or threat
abatement plan.

There is no recovery plan for the Cumberand Land Snail. OEH {2013b) identifies a total of 8 strategies
and associated priority actions to help recover this threatened species. These strategies involve
community consultation, research and habitat management. The proposal is broadly consistent with
these strategies or else unrelated.

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

The Key Threatening Process (KTP) ‘Clearing of native vegetation’ has occurred historically within and
around the study area. The proposal involves the full removal of 1.68 hectares of habitat for this species
which would comprise a negligible increase in the operation of this KTP.

The proposal would not directly contribute to the operation of any other KTPs of relevance to the
Cumberfand Plain Land Snail. The proposal would include environmental management measures
including specific consideration of potential impacts on soil, water and native vegetation (refer Section 6).
These measures would mitigate against the operation of any KTPs.

Conclusion of Assessment of Significance

Based on the consideration of the above factors, the proposal is not likely to have a significant effect on
the local population of the Cumberiand Plain Land Snail as:

. Up to be 1.68 hectares of Cumberland Plain Land Snail would be cleared

. Up to 3.64 hectares of Cumberland Plain Land Snail would be retained (excluding 1.21
hectares of partial conservation)

. This species was not recorded in the site

. The vegetation to be cleared is predominantly low to poor condition vegetation which is
unlikely to contain this species.
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