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1 Introduction and Aims

Transport for NSW (TfNSW) is seeking to upgrade the Pennant Hills Road / North Rocks Road intersection
(the project). TINSW engaged Cardno NSW/ACT Pty Ltd (Cardno) to prepare an Ecological Impact
Assessment (EIA) to support a Review of Environmental Factors (REF) for the project. Cardno had prepared
an EIA for the project in August 2017 but given the project footprint has since been amended, the EIA was
updated to incorporate the amendments (this report).

1.1 Description of the Project
The proposed project includes the following components:

> Widening Pennant Hills Road between Woodstock Road and Murray Farm Road to accommodate an
additional through lane in each carriageway, providing three through lanes in each direction;

> Widening North Rocks Road west to install a second right turn lane from North Rocks Road onto Pennant
Hills Road heading south;

> Widening North Rocks Road east to accommodate for a dedicated right turn bay;

> Converting the left turn only condition for road users travelling on Pennant Hills Road northbound to a
shared left and through lane to enable three northbound lanes through the intersection;

> Installing left turn slip lane with new traffic island on Pennant Hills Road southbound to North Rocks Road
eastbound,;

> Maintaining the existing left turn slip lane on North Rocks Road eastbound into northbound Pennant Hills
Road northbound;

> |Installing a raised median in the centre of Pennant Hills Road between Woodstock Road and Murray
Farm Road and on North Rocks Road on the approach of the intersection;

> Implementing new signalised pedestrian crossing on the southern leg of Pennant Hills Road/North Rocks
Road intersection;

> Adjusting driveways and realign the pedestrian footpath to the edge of the new kerb due to the widening
works on both Pennant Hills Road and North Rocks Road;

> Adjusting property front fence in front of 12 residences and the BP service station due to the proposed
widening (property acquisitions required); and

> Adjusting utilities, street lighting, drainage, signage and line marking.

1.2 Objectives of the Ecological Impact Assessment

The overall aim of the EIA was to assess the potential impacts of the project on biodiversity. Specifically, it
would:

> Determine the presence of flora and fauna known or predicted to occur within the project area and
adjacent areas;

> Determine if the project is likely to result in any significant impacts to flora and fauna, in particular
threatened and/or migratory species, populations or ecological communities listed under State and/or
Commonwealth legislation, and their associated habitats;

> Recommend measures to prevent, minimised and/or mitigate any potential impacts to protected flora and
fauna; and

> Determine whether the residual impacts to flora and fauna are ecologically acceptable following
implementation of mitigation measures.

24 March 2021 Cardno 1
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1.3 Site Particulars

Locality The project site is located in north-western Sydney a highly urbanised landscape in
the Sydney region (Figure 1-1).

LGA Parramatta

Address Pennant Hills Road and North Rocks Road intersection.

Project Site Area Approximately 4.1 ha

Current Land Use The project site is currently existing road, road verge/foot path and a disused block
of land.

Topography The project site is located along the Pennant Hills ridgeline, which has a downward

gradient from south to north.
Bioregion Sydney Basin / Cumberland
Mitchell Landscape  Pennant Hills Ridges

Geology Wianamatta Group (sandstone, siltstone and shale).

1.4 Legislative Requirements
The EIA addresses the following specific legislative planning requirements relating to flora and fauna:

> Potential impacts on threatened species, populations and ecological communities listed under the NSW
Biodiversity Conservation Act 2016 (BC Act), pursuant to section 5A of the NSW Environmental Planning
& Assessment Act 1979 (EP&A Act);

> Obligations to manage noxious weeds under the NSW Biosecurity Act 2015; and

> Potential impacts to nationally listed Matters of National Environmental Significance (MNES) under the
Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act).

24 March 2021 Cardno 2
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Figure 1-1 Project Site Locality.
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2 Methods

2.1 Database Searches and Literature Review

A desktop review was undertaken to identify current records of threatened flora, fauna and ecological
communities, migratory species, critical habitats and Key Threatening Processes (KTP) within five kilometres
of the project site (locality). This included searches of online databases and a review of available spatial data
and literature relevant to the project site, including:

> EXxisting vegetation mapping as available in NSW BioNet Vegetation Classification (Last Reviewed: 4
March 2021);

\

Local threatened species records within the NSW BioNet Atlas (Last Reviewed: 4 March 2021);
Relevant TEC listing descriptions (DEC 2004; DPIE 2020) (Last Reviewed: 4 March 2021);

\Y

V

Predicted Matters of National Environmental Significance (MNES), including threatened species and
ecological communities as per the Commonwealth’s Protected Matters Search Tool (PMST) Last
(Reviewed: 4 March 2021);

Habitat profiles for all threatened species, populations and ecological communities, and migratory species
that are known to or have potential to occur within the locality.

\%

Marine and other aquatic species were not considered in this assessment as the project site does not
contain any aquatic habitat.

2.2 Field Survey

2.2.1 Flora and Fauna Surveys

A field survey of the flora and fauna was undertaken by a suitably qualified Cardno ecologist on 24 June
2017 and to incorporate the amended project site footprint on 12 March 2021. The area surveyed included
that within, and immediately adjacent to the project site. Table 2-1 provides the conditions during the field
surveys.

Table 2-1 The conditions during the survey period.

Field Survey Dates Temperature (°C) Rainfall (mm) Sunrise / Sunset Moonrise / Moonset
24 June 2017 12.7-16.3 0.0 07:00/16:54 06:37/17:14
12 March 2021 21.4-27.4 1.8 06:51/19:17 05:17 / 18:59

Sources: BoM (2017, 2021), Timebie (2017a; 2017b, 2021a; 2021b).

The flora survey identified and assessed the condition of vegetation within the project site. A random
meander over the entire area was undertaken to identify all plant species (including weeds). The survey
included targeted searches for threatened flora species identified as potentially occurring during the desktop
review (Section 2.1).

A fauna survey was undertaken within the habitat available on the project site. The species groups and
sampling methods are detailed in Table 2-2.

Table 2-2 Fauna surveys conducted within the project site (24 June 2017 & 12 March 2021).

Fauna Group Survey Types Methods and Survey Effort
Opportunistic active searches for birds. Birds were identified from visual

Diurnal Birds Area search observations and call identification. A search for nests was also
undertaken.

Herpetofauna Habitat search Opportunistic active searches for frogs and reptiles within suitable
habitat (i.e. leaf litter, under rocks and long grass).

All Opportunistic sightings  Opportunistic sightings of other fauna were recorded.

24 March 2021 Cardno 4
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2.2.2 Habitat Assessment

The availability and quality of habitat within the project site was assessed with respect to the following
factors:

> Structural and floral diversity;
> Diversity and extent of fauna habitat types;

> Habitat connectivity, including continuity with similar habitats within the project site, and adjacent areas
via habitat corridors;

> Location and utilisation of key habitat features including tree hollows, water bodies, caves and crevices,
rocky areas;

> Degree of disturbance and degradation evident from visual inspections; and

> Topographic features such as aspect and slope.

2.2.3 Secondary Indications and Incidental Observations

Opportunistic sightings and secondary indications of resident fauna were noted. Indicators included:
> Distinctive scats and detectable scents left by mammals;

> Collection of predator scats for potential prey species identification;

> Nests made by various guilds of birds;

> Whitewash, regurgitation pellets and prey remains from owls;

> Skeletal material of vertebrate fauna;

> Calls of fauna;

> Footprints left by mammals;

> Chewed She-oak (Allocasuarina spp.) cones indicative of feeding by the Glossy Black-Cockatoo
(Calyptorhynchus lathami);

> Chewed fruit remains indicative of past feeding by frugivorous birds such as fruit-doves and Grey-headed
Flying Foxes (Pteropus poliocephalus); and

> Any other signs of fauna activities.

2.2.4 Survey Limitations

Survey efficacy can be influenced by a range of factors. For this type of survey, such limitations are
characteristic of snapshot surveys that do not account for temporal variation. Given the short period of time
spent on site, the detection of certain species and ecological values may be affected by:

> Seasonal migration (particularly migratory birds);

> Seasonal flowering periods (some species are cryptic and are unlikely to be detected outside of the
known flowering period);

> Seasonal availability of food, such as blossoms for some fauna;

> Weather conditions during the survey period (some species may go through cycles of activity related to
specific weather conditions, for example some microchiropteran bats (micro-bats), reptiles and frogs can
be inactive during cold weather); and

> Species lifecycle (cycles of activity related to breeding).

These potential limitations have been addressed by applying the precautionary principle in cases where the
survey methodology may have given a false negative result (e.g. a species that could reasonably be
expected to occur, based on previous records and available habitat, was not observed). All species have
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been assessed on the basis of the presence of suitable habitat and the likely significance of that habitat to
support a viable local population.
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3 Results

3.1 Desktop Searches

The results of database searches using the Atlas of NSW Wildlife (Bionet) indicated 48 threatened species
have been recorded within five km of the project site, including three frog, 13 bird, 13 mammal, 18 flora
species and one gastropod (Table 3-1). In addition, 8 threatened ecological communities (TECs) were
known, or are predicted to occur, within five km of the project site (Table 3-2).

Table 3-1

Threatened species listed under the BC Act and / or EPBC Act recorded within five km of
the project site (Bionet).

o EPBC No.
Scientific Name Common Name TSC Act Act Records
Frogs
Myobatrachidae Pseudophryne australis Red-crowned Toadlet V - 8
Hylidae Litoria aurea Green and Golden Bell Frog E \Y 3
Limnodynastidae Heleioporus australiacus Giant Burrowing Frog E V 3
Birds
Accipitridae Hieraaetus morphnoides Little Eagle \ - 2
Lophoictinia isura Square-tailed Kite V - 1
Apodidae Hirundapus caudacutus White-throated Needletail V 6
. Artamus cyanopterus
Artamidae cyanopterus Dusky Woodswallow \% - 1
Gang-gang Cockatoo
Cacatuidae Callocephalon fimbriatum E"p‘.“a“on.'” the Homsby and — p, - 20
u-ring-gai Local Government
Areas
Neosittidae Daphoenositta chrysoptera  Varied Sittella \ - 2
Petroica boodang Scarlet Rohin \ - 1
Petroicidae Petroica phoenic_ea F_Iame prin \ - 1
Glossopsitta pusilla Little Lorikeet V - 9
Lathamus discolor Swift Parrot E CE 10
Strigidae Ninox connivens Barking Owl \Y - 2
Strigidae Ninox strenua Powerful Owl \ - 436
Tytonidae Tyto novaehollandiae Masked Owl V - 1
Mammals
Dasyuridae Dasyurus maculatus Spotted-tailed Quoll V E 2
Emballonuridae Saccolaimus flaviventris Yellow-bellied Sheathtail-bat \Y - 13
Molossidae Mormopterus norfolkensis Eastern Freetail-bat \ - 6
Pseudocheiridae Petauroides volans Greater Glider - V 2
Pteropodidae Pteropus poliocephalus Grey-headed Flying-fox V V 411
Falsistrellus tasmaniensis Eastern False Pipistrelle \Y - 8
Miniopterus australis Little Bentwing-bat \ - 2
MlnlopterL_Js orianae Large Bentwing-bat \% - 54
oceanensis
Vespertilionidae Chalinolobus dwyeri Large-eared Pied Bat V V 2
Falsistrellus tasmaniensis Eastern False Pipistrelle \Y - 8
Miniopterus schreibersii Eastern Bentwing-bat Vv ) 36
oceanensis
Myotis macropus Southern Myotis \Y - 9
Scoteanax rueppellii Greater Broad-nosed Bat V - 6
Gastropods
Gastropoda Pommerhelix duralensis Dural Land Snail E E 31
Flora
Convolvulaceae Wilsonia backhousei Narrow-leafed Wilsonia \Y - 1
Dilleniaceae Hibbertia spanantha Julian's Hibbertia E CE 1
Hibbertia superans - E - 43
Elaeocarpaceae Tetratheca glandulosa - \ - 42
Ericaceae Epacris purpurascens var. i Vv ) 75
purpurascens
Fabaceae _ _ o DiIIW)_/nia tenuifolia Sieb_er ex
. Dillwynia tenuifolia D.C. in the Baulkham Hills EP/V 1
(Faboideae)

local government area
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o EPBC No.
Scientific Name Common Name TSC Act Act Records
Acacia clunies-rossiae Kanangra Wattle \ - 1
Acacia pubescens Downy Wattle V V 1
Grammitidaceae Grammitis stenophylla Narrow-leaf Finger Fern E - 2
Callistemon linearifolius Netted Bottle Brush \ - 1
Darwinia biflora - \Y \Y 110
Eucalyptus nicholii garrow-le_aved Black \Y \% 2
Myrtaceae - eppermint -
Eucalyptus scoparia Wallangarra White Gum E V 1
Melaleuca deanei Deane's Paperbark \ V 3
Rhodamnia rubescens Scrub Turpentine E CE 1
Syzygium paniculatum Magenta Lilly Pilly E \Y 11
P. prunifolia in the Parramatta,
Rhamnaceae Pomaderris prunifolia Auburn, Strathfield and EP - 2
Bankstown Local Government
Areas
Thymelaeaceae Pimelea curviflora var. i v Vv 1

curviflora

Note: CE = Critically Endangered, E = Endangered, V = Vulnerable.

Table 3-2 Threatened ecological communities listed under the BC Act and / or EPBC Act that are
known, or are predicted, to occur within five km of the project site (Bionet).

: : BC EPBC
Ecological Community Name Act Act Presence
Blue Gum High Forest in the Sydney Basin Bioregion — TSC Act
CE CE Possible

Blue Gum High Forest of the Sydney Basin Bioregion — EPBC Act

Coastal Upland Swamp in the Sydney Basin Bioregion — TSC Act
E E Possible
Coastal Upland Swamps in the Sydney Basin Bioregion — EPBC Act

Hygrocybeae Community of Lane Cove Bushland Park and Osborne Park — BC Act CE - Possible

Swamp Sclerophyll Forest on Coastal Floodplains of the New South Wales North Coast, .
. . . E - Possible
Sydney Basin and South East Corner Bioregions

Sydney Turpentine-lronbark Forest — TSC Act
CE CE Possible
Turpentine-lronbark Forest in the Sydney Basin Bioregion — EPBC Act

Note: CE = Critically Endangered, E = Endangered, V = Vulnerable

The results of Commonwealth EPBC Protected Matters database search indicated that 50 threatened
species and nine TECs are known, or have potential, to occur within five kilometres of the project site,
including 10 bird, three frog, one reptile, one gastropod, nine mammal and 26 flora species (Table 3-3). In
addition, 17 migratory species were known, or are predicted, to occur within five kilometres of the project site
(Table 3-4).
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Table 3-3 Threatened species and ecological communities listed under the BC Act, FM Act and/or
EPBC Act that are known, or have the potential, to occur within five km of the project site
(PMST).

BC Act/ EPBC

Common Name EM Act Act

Scientific Name Type of Presence

Birds

Foraging, feeding or related

Anthochaera phrygia Regent Honeyeater CE CE behaviour likely to occur
within area
Botaurus poiciloptilus Australasian Bittern E E Species or Species h_abltat
known to occur within area
Calidris ferruginea Curlew Sandpiper E CE Species or Species habitat
may to occur within area
Falco hypoleucos Grey Falcon E \% Species or speugs_habltat
likely to occur within area
Grantiella picta Painted Honeyeater \% \ S_pemes or speCI_es_habltat
likely to occur within area
Hirundapus caudacutus White-throated Needletail \Y Species or Species h_abltat
known to occur within area
Lathamus discolor Swift Parrot E CE Species or species h_abltat
known to occur within area
. . . Western Alaskan Bar- Species or species habitat
Limosa lapponica baueri . \% \% o
tailed known to occur within area
. L Species or species habitat
Numenius madagascariensis Eastern Curlew - CE may to occur within area
Rostratula australis Australian Painted Snipe E E Species or speugs_habltat
likely to occur within area
Frogs
. . . . Species or species habitat
Heleioporus australiacus Giant Burrowing Frog \% \% known to occur within area
. Green and Golden Bell Species or species habitat
Litoria aurea E \% .
Frog known to occur within area
Mixophyes balbus Stuttering Frog E \ Species or SPeCIes habitat
may to occur within area
Mammals
Chalinolobus dwyeri Large-eared Pied Bat \% \% S_pemes or speu_es_habnat
likely to occur within area
Dasyurus maculatus maculatus Sp(_)tted-talled Qu_oll (SE v E Species or species h_abltat
mainland population) known to occur within area
Southern Brown Species or species habitat
Isoodon obesulus obesulus . E E - o
Bandicoot (eastern) likely to occur within area
Petauroides volans Greater Glider - \% S_pemes or spem_es_habltat
likely to occur within area
Petrogale penicillata Brush-tailed Rock- E v S_peues or speu_es_habltat
wallaby likely to occur within area
Koala (combined Species or species habitat
Phascolarctos cinereus populations of Qld, NSW \% \% P P o
known to occur within area
and the ACT)
Potorous tridactylus tridactylus Lon_g-nosed Potoroo (SE v Species or species habitat
Mainland) may to occur within area
Pseudomys novaehollandiae New Holland Mouse - \Y Species or SPeCIes habitat
may to occur within area
Foraging, feeding or related
Pteropus poliocephalus Grey-headed Flying-fox \% \% behaviour known to occur
within area
Gastropod
Pommerhelix duralensis Dural Land Snail E E Species or SPecIes h_abltat
known to occur within area
Reptile
Hoplocephalus bungaroides Broad-headed Snake E \Y, Species or species habitat
may to occur within area
Flora
Acacia bynoeana Bynoe's Wattle E \ Species or species habitat

likely to occur within area
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BC Act/ EPBC

Common Name EM Act Act

Scientific Name

Type of Presence

Species or species habitat

Acacia pubescens Downy Wattle \Y, \Y, e
known to occur within area
Allocasuarina glareicola - E E Species or SPECIES habitat
may to occur within area
. Species or species habitat
Asterolasia elegans - E E may to occur within area
Caladenia tessellata Th|CI_<—I|pped Spider- v Species or species habitat
orchid, Daddy Long-legs may to occur within area
Cryptostylis hunteriana Leafless Tongue-orchid \ \Y S_peues or speugs_habltat
likely to occur within area
Cvnanchum elegans White-flowered Wax E Species or species habitat
y 9 Plant likely to occur within area
Darwinia biflora - \% \% Species or SPecies h_abltat
known to occur within area
Eucalyptus camfieldii Camfield's Stringybark \ \Y S_peues or speugs_habltat
likely to occur within area
. . . Species or species habitat
Genoplesium baueri Yellow Gnat-orchid E E Known to occur within area
Haloragodendron lucasii Hal E E Species or species habitat
may to occur within area
Lasiopetalum joyceae \ \Y S_peues or speugs_habltat
likely to occur within area
. , Species or species habitat
Leptospermum deanei Deane's Tea-tree \% \% Known to occur within area
Melaleuca biconvexa Biconvex Paperbark \Y, \Y, Species or speugs_habltat
likely to occur within area
Melaleuca deanei Deane's Melaleuca \% \ Species or SPeces h_abltat
known to occur within area
Persicaria elatior Knotweed, Tall Knotweed \ \ Spemes or speCI.es.habltat
likely to occur within area
Persoonia hirsuta Hairy Ggebung, Hairy E E S_peC|es or speugs_habltat
Persoonia likely to occur within area
Persoonia mollis subsp. maxima - E E Species or species habitat
may to occur within area
Pimelea curviflora var. curviflora - \% \ Species or Species habltat
known to occur within area
Pimelea spicata Spiked Rice-flower E E S_pemes or spem_es_habltat
likely to occur within area
Pterostylis saxicola Sydney Plains E E Species or species habitat
Greenhood may to occur within area
Rhizanthella slateri Eastgrn Underground E Species or species habitat
Orchid may to occur within area
Rhodamnia rubescens Scrub Turpentine, Brown CE CE Species or species h_abltat
Malletwood known to occur within area
Rhodomyrtus psidioides Native Guava CE CE Species or SPeCIes habitat
may to occur within area
. . . . Species or species habitat
Syzygium paniculatum Magenta Lilly Pilly E \% Known to occur within area
Thesium australe Austral Toadflax \% \% Species or Species habitat
may to occur within area
Ecological Communities
Blue Gum High Forest of the Sydney Basin Bioregion CE CE C_ommunlty likely to occur
within area
Castlereagh Scribbly Gum and Agnes Banks Woodlands of the Community may to occur
gy . VICE E o
Sydney Basin Bioregion within area
Coastal Swamp Oak (Casuarina glauca) Forest of New South E E Community may to occur
Wales and South East Queensland ecological community within area
Coastal Upland Swamps in the Sydney Basin Bioregion E E Cpmmunlty likely to occur
within area
Cooks River/Castlereagh Ironbark Forest of the Sydney Basin E CE Community may to occur
Bioregion within area
River-flat eucalypt forest on coastal floodplains of southern E CE Community likely to occur
New South Wales and eastern Victoria within area
Shale Sandstone Transition Forest of the Sydney Basin CE CE Community likely to occur

Bioregion

within area
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BC Act/ EPBC

Scientific Name Common Name FM Act Act Type of Presence
Sydney Turpentine-lronbark Forest in the Sydney Basin CE CE Community likely to occur
Bioregion within area

Western Sydney Dry Rainforest and Moist Woodland on Shale E/E CE v(\:/i(:mrrln;gg/ likely to occur

Note: CE = Critically Endangered, E = Endangered, V = Vulnerable

Table 3-4 Migratory species listed under the EPBC Act that are known, or have the potential, to
occur within five km of the project site (PMST).

TSC

Scientific Name Common Name Act EPBC Act Type of Presence

Migratory Marine Birds

Species or species habitat

Apus pacificus Fork-tailed Swift i CJIK likely to occur within area

Migratory Terrestrial Species

Species or species habitat

Cuculus optatus Oriental Cuckoo - C,JK e
known occur within area
Hirundapus caudacutus White-throated Needletail - V, C,JK Species or Species h_abltat
known to occur within area
. Species or species habitat
Monarcha melanopsis Black-faced Monarch - Bonn known to occur within area
- Species or species habitat
Monarcha trivirgatus Spectacled Monarch - Bonn Kknown to occur within area
Motacilla flava Yellow Wagtail - C,JK S_peues or speu_es_habltat
likely to occur within area
. . Species or species habitat
Myiagra cyanoleuca Satin Flycatcher - Bonn known to occur within area
- . . Species or species habitat
Rhipidura rufifrons Rufous Fantail - Bonn Kknown to occur within area
Migratory Wetlands Species
. . Bonn, Species or species habitat
Actitis hypoleucos Common Sandpiper CIK may to occur within area
o . . . Bonn, Species or species habitat
Calidris acuminata Sharp-tailed Sandpiper - CIK may to occur within area
Calidris ferruginea Curlew Sandpiper E CE, Bonn, Species or Species habitat
C,JK may occur within area
Calidris melanotos Pectoral Sandpiper Bonn, Species or Species habitat
J.K may to occur within area
Gallinago hardwickii Latham's Snipe - Bonn, S_,pemes or speC|_es_hab|tat
J K likely to occur within area
. . e . Bonn, Species or species habitat
Limosa lapponica Bar-tailed Godwit CIK Known to occur within area
. L CE, Bonn, Species or species habitat
Numenius madagascariensis Eastern Curlew o
CJK may occur within area
Pandion haliaetus Osprey \Y, Bonn S_,pemes or spem_es_habnat
likely to occur within area
Tringa nebularia Common Greenshank - Bonn, Species or speC|_es_hab|tat
C,JK likely to occur within area

Note: CE = Critically Endangered, E = Endangered, V = Vulnerable, Bonn = Convention on the Conservation of Migratory Species of
Wild Animals, C = CAMBA (China—Australia Migratory Bird Agreement), J = JAMBA (Japan-Australia Migratory Bird Agreement), K =
ROKAMBA (Republic of Korea—Australia Migratory Bird Agreement).

3.1 Field Surveys

3.1.1 Flora

No threatened flora species listed under the BC Act and / or EPBC Act were observed within the project site
during the field surveys. The vegetation within project site occurs in highly disturbed / modified land that is
predominantly cleared to accommodate the existing road, driveways, housing, and footpaths. The remaining
vegetation occurred as mowed lawns and planted exotic/native street trees. All vegetation within the project
site is being assessed for removal (see Figure 3-1). Common introduced tree species observed within the
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project site include Cupressus leylandii (Leylands Cypress), Cinnamomum camphora (Camphor Laurel),
Jacaranda mimosifolia (Jacaranda) and Erythrina x sykesii (Coral tree). Commonly observed native trees,
most of which appeared planted, included Ficus microcarpa var. hilli (Fig Tree), Corymbia maculata (Spotted
Gum), Cupressus Angophora floribunda (Rough-barked Apple), Eucalyptus punctata (Grey Gum),
Eucalyptus saligna (Sydney Blue Gum) and Lophostemon confertus (Brush Box). Much of the understorey
had been cleared and consisted of mowed lawns and patches of weed, included Lantana camara (Lantana),
Asparagus aethiopicus (Asparagus Fern), Eragrostis curvula (African Love grass) or other species however,
there was clear evidence of recent weed removal. Photographs of the vegetation within the project site are
located in Appendix A and full list of flora species found is located in Appendix B: Table B-1.

3.1.11 Noxious Weeds

Most understorey/groundover within the project site was comprised of weeds, which is typical of urban
dominated habitat areas of the Sydney region. In particular, for species observed were declared noxious
weeds under the NSW Biosecurity Act 2015 (BA Act) within the State of NSW or the greater Sydney Region,
namely:

> Olea europaea subsp. cuspidata* (African Olive) — General Biosecurity Duty: All plants are regulated with
a general biosecurity duty to prevent, eliminate or minimise any biosecurity risk they may pose. Any
person who deals with any plant, who knows (or ought to know) of any biosecurity risk, has a duty to
ensure the risk is prevented, eliminated or minimised, so far as is reasonably practicable.

> Lantana camara (Lantana) - General Biosecurity Duty: All plants are regulated with a general biosecurity
duty to prevent, eliminate or minimise any biosecurity risk they may pose. Any person who deals with any
plant, who knows (or ought to know) of any biosecurity risk, has a duty to ensure the risk is prevented,
eliminated or minimised, so far as is reasonably practicable. Must not be imported into the State or sold.
This species is also a Weed of National Significance (WoNS).

> Asparagus aethiopicus (Asparagus Fern) — Regional Recommended Measure: Managers should mitigate
the risk of new weeds being introduced to their land. The plant or parts of the plant should not be traded,
carried, grown or released into the environment. Notify the Local Control Authority if found. Exclusion
zone: The plant should be eradicated from the land and the land kept free of the plant. Core infestation:
Land managers should mitigate spread from their land. Land managers should reduce impacts from the
plant on priority asset. This species is also a WoNS.

> Eragrostis curvula (African lovegrass) — General Biosecurity Duty: All plants are regulated with a general
biosecurity duty to prevent, eliminate or minimise any biosecurity risk they may pose. Any person who
deals with any plant, who knows (or ought to know) of any biosecurity risk, has a duty to ensure the risk is
prevented, eliminated or minimised, so far as is reasonably practicable. Must not be imported into the
State or sold. This species is also a WoNS.

3.1.2 Fauna

No threatened fauna species listed under the BC Act and / or EPBC Act were observed within the project site
during the field survey. The most commonly observed fauna were birds. Bird species observed were those
known to be common within the urban Sydney region and included the native Noisy Miner (Manorina
melanocephala), Australian Raven (Corvus coronoides) and Rainbow Lorikeet (Trichoglossus moluccanus).
and full list of flora species found is located in Appendix B: Table B-2.

3.1.2.1 Fauna Habitat Features

The habitat features for threatened fauna within the project site were predominantly restricted to the planted
native/exotic trees. Whilst no hollow-bearing trees were detected within the project site, the trees provide
potential foraging and/or nesting habitat for many fauna species. However, the value of these habitat
features is low due to their limited extent and highly disturbed condition. Eucalyptus species, other flowering
plants, and fruiting trees have the potential to provide a seasonal foraging resource for nectar feeding birds
and bats species. In addition, there were a number of Cupressus macrocarpa (Monterey Cypress) that are
often used as drey site from the non-threatened native Ring-tailed Possum (Pseudocheirus peregrinu).

24 March 2021 Cardno 12



Q Cardno Ecological Impact Assessment

Pennant Hills Rd North Rocks Rd Intersection Road Upgrade

[ Project Site (4.1 ha)
Cadastre (NSW SS, 2019)
| Vegetation to be removed (0.9 ha) A
M, 2 = e [
¥ > Y (T TR
' FIGURE 3-1
1:2,500 Scale at A3 Vegetation to be Removed

‘ —_—— ‘ ECOLOGICAL IMPACT ASSESSMENT
0 25 50 75 100

Figure 3-1 Vegetation to be Removed.
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4 Threatened Species, Populations and Ecological
Communities Assessment, and Migratory Species
Assessment

Threatened species, populations and ecological communities, and migratory species (listed under the BC
Act and / or EPBC Act) that have been gazetted and are known, or have potential, to occur within a five
kilometres radius of the project site have been considered in this section. The likelihood of occurrence within
the project site of each species and TEC was assessed using the criteria described in Table 4-1 and the
findings presented in Table 4-2. This assessment was undertaken based on previous records, the results of
the field surveys and species known habitat requirements. Table 4-2 also provides an assessment of the
potential impacts of the project on each species and TEC.

Table 4-1 Likelihood of occurrence criteria.

Known The species was recorded within the project site during the field surveys.
It is likely that a species would inhabit or utilise habitat within the project site. Criteria for this
category may include:
> Species recently and/or regularly recorded in contiguous or nearby habitat.

> High quality habitat or resources present within the project site.

High
> Species is known or likely to maintain a resident population surrounding the project site.
> Species is known or likely to visit during migration or in response to seasonal availability of
resources present on site.
Potential habitat for a species occurs within the project site. Criteria for this category may
include:
> Species previously recorded in contiguous habitat albeit not recently (>10 years).
Moderat > Habitat present, but poor quality, depauperate or modified types and/or resources.
oderate
> Species has potential to utilise habitat during migration or seasonal availability of resources.
> Cryptic flora species with potential habitat within the project site that have not been targeted
by surveys (for example, surveys were not undertaken with the flowering season.
It is unlikely that the species inhabits the area, if it did, it would likely be a transient visitor.
Criteria for this category may include:
> The project site does not support the specific habitat types or resources required by the
species.
Low . - T . .
> The project site is beyond the current distribution of the species or is isolated from known
populations.
> Non cryptic flora species not observed during targeted surveys.
None/Absent The habitat within the project site is unsuitable for the species.
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Table 4-2 Assessment of likelihood of occurrence of threatened species, populations and communities, and migratory species assessment of

potential impacts.

Species / Population / BC Act /

FM Act

EPBC S
Act within

5km

Ecological Community
Name

Gastropod

Records

Habitat / Community Description

Likelihood of Occurrence

Potential for Impact

Dural Land Snail

The species is a shale-influenced-habitat specialist, which
occurs in low densities along the western and northwest
fringes of the Cumberland IBRA subregion on shale-
sandstone transitional landscapes. The species is known
to occur as far north as St Albans, in East Kurrajong and
then south along the footslopes of the Blue Mountains as
far south as The Oaks. Southeast from St Albans, the
species is found across The Hills Shire Local Government
Area and south to Parramatta. The species is found within
the Local Government Areas of Blue Mountains City,

Low. No suitable shale-
sandstone transitional
landscapes habitat
occurred within the project

Unlikely. As this
species has a low
chance of occurring

(Pommerhelix duralensis) E E PMST Penrith City, The Hills Shire, Wollondilly Shire, Hornsby site. _Therefore, it 1S W'th'n. the project site, it
. . . considered that this is unlikely to be
Shire and Parramatta City. The species has a strong : .
- o ) - species has a low chance impacted by the
affinity for communities in the interface region between of occurring within the roiect
shale-derived and sandstone-derived soils, with forested . ng project.
habitats that have good native cover and woody debris. It project site.
favours sheltering under rocks or inside curled-up bark. It
does not burrow nor climb. The species has also been
observed resting in exposed areas, such as on exposed
rock or leaf litter, however it will also shelter beneath
leaves, rocks and light woody debris.
Frogs
The Red-crowned Toadlet has a restricted distribution. It is
confined to the Sydney Basin, from Pokolbin in the north, Low. No suitable aquatic Unlikely. As this
the Nowra area to the south, and west to Mt Victoria in the  habitat occurred within the species has a low
Red-crowned Toadlet Blue Mountains. Occurs in open forests, mostly on proje_ct site. There_fore, it is char)ce of occ_urring _
. \% - 2 Hawkesbury and Narrabeen Sandstones. Inhabits considered that this within the project site, it
(Pseudophryne australis) . ; : . . . .
periodically wet drainage lines below sandstone ridges species has a low chance is unlikely to be
that often have shale lenses or cappings. Shelters under of occurring within the impacted by the
rocks and amongst masses of dense vegetation or thick project site. project.
piles of leaf litter.
The northern population is largely confined to the Low. No suitable aquatic Unlikely. As this
sandstone geology of the Sydney Basin and extending as habitat occurred within the  species has a low
Giant Burrowing Frog far south as Ulladulla. Found in heath, woodland and open  project site. Therefore, itis  chance of occurring
\% \ PMST  dry sclerophyll forest on a variety of soil types except considered that this within the project site, it

(Heleioporus australiacus)

those that are clay based. Spends more than 95% of its
time in non-breeding habitat in areas up to 300 m from
breeding sites.

species has a low chance
of occurring within the
project site.

is unlikely to be
impacted by the
project.
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Species / Population /

Ecological Community
Name

Green and Golden Bell

BC Act /
FM Act

EPBC
Act

Records
within
5km

Habitat / Community Description

Inhabits marshes, dams and stream-sides, particularly
those containing Bullrushes (Typha spp.) or Spikerushes
(Eleocharis spp.). Optimum habitat includes water-bodies

Likelihood of Occurrence

Low. No suitable aquatic
habitat occurred within the
project site. Therefore, it is

Potential for Impact

Unlikely. As this
species has a low
chance of occurring

3& that are unshaded, free of predatory fish such as Plague . . P ; o
Frog E \% . . - considered that this within the project site, it
(Litoria aurea) PMST Mlnno_w (Gambu5|§1 holprookl), _have agrassy area nearby species has a low chance is unlikely to be
and diurnal sheltering sites available. Some sites, h o .
. ; . S of occurring within the impacted by the
particularly in the Greater Sydney region occur in highly . . g
disturbed areas. project site. project.
Low. No suitable aquatic Unlikely. As this
Found in rainforest and wet, tall open forest in the foothills  habitat occurred within the  species has a low
Stuttering Frog and escarpment on the eastern side of the G_rea; Dividing proje_ct site. There_fore, it is char)ce of ocqurring _
(Mixophyes balbus) E \% PMST  Range. Outside the breeding season adults live in deep considered that this within the project site, it
leaf litter and thick understorey vegetation on the forest species has a low chance is unlikely to be
floor. of occurring within the impacted by the
project site. project.
Reptiles
The Broad-headed Snake is largely confined to Triassic
and Permian sandstones, including the Hawkesbury, Low. No suitable exposed Unlikely. As this
Narrabeen and Shoalhaven groups, within the coast and cliff édges occurred within species has a low
Broad-headed Snake ranges in an area within approximately 250 km of Sydney. the proiect site. Therefore chance of occurring
(Hoplocephalus E \% PMST  Shelters in rock crevices and under flat sandstone rocks thisz ejzcies ha's a low ' within the project site, it
bungaroides) on exposed cliff edges during autumn, winter and spring. chanc?e of oceurring within is unlikely to be
Moves from the sandstone rocks to shelters in crevices or the project site 9 impacted by the
hollows in large trees within 500m of escarpments in ’ project.
summer.
Birds
Unlikely. The habitat
within the project site is
sub-optimal for this
The Little Eagle is found throughout the Australian IS' O;,\::-igﬂsoger:iat}i -Ir-,:](l)sb"e Zﬂiﬁﬁg Sl;ttlt?ishlgh
mainland excepting the most densely forested parts of the a?n dis knowr? frgm the species Was detected
Little Eagle Dividing Range escarpment. It occurs as a single locality. Therefore, it is within the project site, it
\Y, - 1 population throughout NSW. Occupies open eucalypt : : '

(Hieraaetus morphnoides)

forest, woodland or open woodland. Sheoak or
Acacia woodlands and riparian woodlands of interior NSW
are also used.

considered that this
species has the potential to
occur within the project
site.

would most likely be
moving through the
area to more suitable
habitat. Therefore, the
project is unlikely to
have any substantial
impact on this species.
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Species / Population / Records

BC Act/ EPBC

Ecological Community EM Act Act within Habitat / Community Description
NETIE 5km

Likelihood of Occurrence Potential for Impact

Square-tailed Kite

Found in a variety of timbered habitats including dry

Low-Moderate. This
species is highly mobile
and is known from the
locality. Therefore, it is

Unlikely. The habitat
within the project site is
sub-optimal for this
species as it is high
disturbed. If this
species was detected
within the project site, it

(Lophoictinia isura) ! wocf)dlands ?ndt'opben fzrestts. Shows a particular considered that this would most likely be
preterence for imbered watercourses. species has the potential to  moving through the
occur within the project area to more suitable
site. habitat. Therefore, the
project is unlikely to
have any substantial
impact on this species.
Unlikely. The habitat
within the project site is
The Dusky Woodswallow is often reported in woodlands . sub-(_)ptlmal_ fgr th's
. Low-Moderate. This species as it is high
and dry open sclerophyll forests, usually dominated by species is highly mobile disturbed. If this
eucalypts, including mallee associations. It has also been pec gny L
; . and is known from the species was detected
Dusky Woodswallow recorded in shrublands and heathlands and various . - S - o
o . : . . . locality. Therefore, it is within the project site, it
(Artamus cyanopterus 20 modified habitats, including regenerating forests; very

cyanopterus)

occasionally in moist forests or rainforests. At sites where
Dusky Woodswallows are recorded the understorey is
typically open with sparse eucalypt saplings, acacias and
other shrubs, including heath.

considered that this
species has the potential to
occur within the project
site.

would most likely be
moving through the
area to more suitable
habitat. Therefore, the
project is unlikely to
have any substantial
impact on this species.
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Species / Population /
Ecological Community
Name

BC Act /
FM Act Act

Gang-gang Cockatoo
population in the Hornsby

EPBC

Records
within

5km

Habitat / Community Description

Occurs within a variety of forest and woodland types.
Usually frequents forested areas with old growth attributes
required for nesting and roosting purposes. Also utilises

Likelihood of Occurrence

Low-Moderate. This
species is highly mobile
and is known from the
locality. Therefore, it is

Potential for Impact

Unlikely. The habitat
within the project site is
considered to be sub-
optimal for this species
was it is limited in
extent and highly
modified. If this species
was detected within the

é%%gﬂ}:g%}g:r' eléoscal EPNV i 37 less heavily timbered woodlands and urban fringe areas to  considered that this project site, it would
(Callocephalon fimbriatum) forage, but appears to favour well timbered country species has the potential to  most likely be moving
P through which it habitually flies as it moves about. occur within the project through the area to
site. more suitable habitat.
Therefore, the proposal
project is unlikely to
have an impact on this
species.
The species inhabits dry open forest and woodland, Low. This species is not Unlikely. As this
. S known to occur on a )
particularly Box-Ironbark woodland, and riparian forests of reqular basis within the species has a low
River Sheoak. Regent Honeyeaters inhabit woodlands that . 9 . chance of occurring
Regent Honeyeater 1& S . . inner Sydney region. o ; S
(Anthochaera phrygia) CE CE PMST support a significantly high abundance and species Therefore. it is considered within the project site, it
Phryg richness of bird species. These woodlands have hat thi o has th is unlikely to be
significantly large numbers of mature trees, high canopy that this species has the impacted by the
cover and abundance of mistletoes , potential to occur within the roject
) project site. project.
Low. No suitable . .
woodland, forest or similar gnelg?:;yhgsﬂg‘w
Varied Sittella Inhabits eucalypt forests and woodlands, especially those habitat occurred within the cEance of occurrin
- containing rough-barked species and mature smooth- project site. Therefore, it is o ; 9
(Daphoenositta \% - 1 . . . within the project site, it
chrysoptera) barked gums with dead branches, mallee considered that this is unlikelv to be
ysop and Acacia woodland. species has a low chance im actedyb the
of occurring within project P y
site. project.
The Scarlet Robin lives in dry eucalypt forests and Low. No suitable Unlikely. As this
woodlands. The understorey is usually open and grassy woodland, forest or similar species has a low
. with few scattered shrubs. This species lives in both hapitat o_ccurred within Fh_e chance of occurring
Scarlet Robin v ) 1 mature and regrowth vegetation. It occasionally occurs in project site. Therefore, it is within the project site, it

(Petroica boodang)

mallee or wet forest communities, or in wetlands and tea-
tree swamps. The Scarlet Robin is primarily a resident in
forests and woodlands, but some adults and young birds
disperse to more open habitats after breeding.

considered that this
species has a low chance
of occurring within project
site.

is unlikely to be
impacted by the
project.
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Epc Records
within

Act 5Km

Species / Population / BC Act /

FM Act

Ecological Community
Name

Flame Robin

Habitat / Community Description

Breeds in upland tall moist eucalypt forests and
woodlands, often on ridges and slopes. Prefers clearings

Likelihood of Occurrence

Low. No suitable

woodland, forest or similar
habitat occurred within the
project site. Therefore, it is

Potential for Impact

Unlikely. As this
species has a low
chance of occurring

(Petroica phoenicea) \ - 1 or areas with open understoreys. The groundlayer of the considered that this yvithiq the project site, it
breeding habitat is dominated by native grasses and the species has a low chance is unlikely to be
shrub layer may be either sparse or dense. of occurring within project impacted by the
. project.
site.
Forages primarily in the canopy of open Eucalyptus forest tﬁ;vwg?ésoigﬁflgz :,:’ not Unlikely. As this
and woodland, yet also finds food in Angophora, reqular basis within the species has a low
Little Lorikeet Melaleuca and other tree species. Riparian habitats are inr?er Svdnev region chance of occurring
(Glossopsitta pusila) v - 8 particularly used, due to higher soil fertility and hence Thorerore i ooreidereq  Within the project site, i
P P greater productivity. Isolated flowering trees in open A is unlikely to be
. that this species has the .
country, e.g. paddocks, roadside remnants and urban . o impacted by the
trees also help sustain viable populations of the species potgntlal_to occur within the project
) project site. )
Migrates to the Australian south-east mainland between
March and October. On the mainland they occur in areas Low. This species is not
where eucalypts are flowering profusely or where there are knoWn to oc?:ur ona Unlikely. As this
abundant lerp (from sap-sucking bugs) infestations. reqular basis within the species has a low
Swift Parrot 9& Favoured feed trees include winter flowering species such inr?er Svdnev redion chance of occurring
(Lathamus discolor) E CE pMST &S Swamp Mahogany Eucalyptus robusta, Spotted Therefoyre ityis c%nsidere d within the project site, it
Gum Corymbia maculata, Red Bloodwood C. gummifera, NN is unlikely to be
; ) that this species has the .
Mugga Ironbark E. sideroxylon, and White Box E. albens. . s impacted by the
- : potential to occur within the .
Commonly used lerp infested trees include Inland Grey . . project.
. project site.
Box E. microcarpa, Grey Box E. moluccana and
Blackbutt E. pilularis.
The species breed in north-east Siberia and western
Alaska. The Bar-tailed Godwit is found mainly in coastal
habitats such as large intertidal sandflats, banks, mudflats,
estuaries, inlets, harbours, coastal lagoons and bays. It is Low. No suitable intertidal . .
. . > . Unlikely. As this
found often around beds of seagrass and, sometimes, in flats or similar habitat species has a low
Western Alaskan Bar- Vv nearby saltmarsh. It has been sighted in coastal sewage occurred within the project cEance of occurrin
. ' farms and saltworks, saltlakes and brackish wetlands near  site. Therefore, it is P ; 9
tailed \Y Bonn, PMST . ; within the project site, it
. . . coasts, sandy ocean beaches, rock platforms, and coral considered that this . .
(Limosa lapponica baueri) C,JK is unlikely to be

reef-flats. It is rarely found on inland wetlands or in areas
of short grass, such as farmland, paddocks and airstrips,
although it is commonly recorded in paddocks at some
locations overseas. L. |. baueri have shorted bills and
longer wings, and are more common in NSW than L. |.
menbieri.

species has a low chance
of occurring within the
project site.

impacted by the
project.
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Epc Records
within

Act 5Km

Species / Population /

BC Act /

Ecological Community EM Act

Name

Habitat / Community Description

The Eastern Curlew is most commonly associated with
sheltered coasts, especially estuaries, bays, harbours,
inlets and coastal lagoons, with large intertidal mudflats or
sandflats, often with beds of seagrass. Occasionally, the

Likelihood of Occurrence

Low. No suitable intertidal
mudflats in estuaries and
bays, lakes and lagoons or

Potential for Impact

Unlikely. As this
species has a low

Eastern Curlew CE, species occurs on ocean beaches (often near estuaries), similar habitat occurred chance of occurring
(Numenius - Bonn, PMST  and coral reefs, rock platforms, or rocky islets. The birds within the project site. within the project site, it
madagascariensis) C,JK are often recorded among saltmarsh and on mudflats Therefore, it is considered is unlikely to be
fringed by mangroves, and sometimes use the mangroves. that this species has alow  impacted by the
The birds are also found in saltworks and sewage farms. chance of occurring within project.
The numbers of Eastern Curlew recorded during one study project site.
were correlated with wetland areas.
Low. No suitable intertidal . .
flats or similar habitat ;JnellclTeeést/t-\SS ;TSW
CE This species has a widespread distribution in NSW east of  occurred within the project cEance of occurring
Curlew Sandpiper E C J PMST the Great Divide, particularly in coastal regions. The site. Therefore, it is within the project site, it
(Calidris ferruginea) K ' Curlew Sandpiper inhabits intertidal mudflats in estuaries considered that this is unlikely to be ’
and bays, lakes and lagoons. species has a low chance . d by the
of occurring within project |mpacte y
. project.
site.
Low. No suitable aquatic Unlikely. As this
habitat occurred within the  species has a low
Australian Painted Snipe Prefers fringes of swamps, dams and nearby marshy project site. Therefore, itis  chance of occurring
. E E PMST  areas where there is a cover of grasses, lignum, low scrub  considered that this within the project site, it
(Rostratula australis) . . . .
or open timber. species has a low chance is unlikely to be
of occurring within project impacted by the
site. project.
Low. No suitable aquatic Unlikely. As this
In NSW they may be found over most of the state except hab.'tat qccurred within th species has a IOV.V
Australasian Bittern for the far north-west. Favours permanent freshwater prOJe.ct site. Therefore, itis chance of oceurring
(Botaurus poiciloptilus) E E PMST wetlands with tall deﬁse vegetation, particularly bullrushes cons!dered that this ‘.N'th'n. the project site, it
(Typha spp.) and’spikerushes (Eleo,charis spp.) species has a low chance is unlikely to be
’ ' of occurring within the impacted by the
project site. project.
The Grey Falcon is sparsely dlstnb.uted.m NSW, chlgfly Low. This species was not  Unlikely. As this
throughout the Murray-Darling Basin, with the occasional detected during the field species has a low
vagrant east of the Gregt Dividing Rang(_a. The breeding survey and the habitat is chance of occurring
Grey Falcon (Falco E v pMST  'ange has contracted since the 1950s with most breeding highly disturbed/modified. within the project site, it

hypoleucos) now confined to arid parts of the range. Usually restricted
to shrubland, grassland and wooded watercourses of arid
and semi-arid regions, although it is occasionally found in

open woodlands near the coast or in wetlands.

Therefore, this species has
a low chance of occurring
within project site

is unlikely to be
impacted by the
project.
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Epc Records
within

Act 5Km

Species / Population /

BC Act /

Ecological Community EM Act

Name

Habitat / Community Description

The White-throated Needletail is widespread in eastern
and south-eastern Australia. In eastern Australia, it is
recorded in all coastal regions of Queensland and NSW,
extending inland to the western slopes of the Great Divide
and occasionally onto the adjacent inland plains. In
Australia, the White-throated Needletail is almost
exclusively aerial, from heights of less than 1 m up to more
than 1000 m above the ground. Because they are aerial, it

White-throated Needletall has been stated that conventional habitat descriptions are

Likelihood of Occurrence

Low. This species was not
detected during the field
survey and the habitat is

Potential for Impact

Unlikely. As this
species has a low
chance of occurring

(Hirundapus caudacutus) v 6 inapplicable, but there are, nevertheless, certain highly dlsturb_ed/ moc_Jlfled. ‘.N'th'n. the project site, it
preferences exhibited by the species. Although they occur Tfrerefc;]re, this fspeues. has IS unI|lt<e(ijt§o tt;]e
over most types of habitat, they are probably recorded a_tcr)]\{\:]c rgneC; gnt:ccurnng 'T(‘)).Z(éte ythe
most often above wooded areas, including open forest and within proj : project.
rainforest, and may also fly between trees or in clearings,
below the canopy, but they are less commonly recorded
flying above woodland. They also commonly occur over
heathland, but less often over treeless areas, such as
grassland or swamps.
The Barking Owl occurs in a wide but sparse distribution in
NSW. Inhabits woodland and open forest, including
fragmented remnants and partly cleared farmland. It is Low. This species was not ~ Unlikely. As this
flexible in its habitat use, and hunting can extend in to dete<.:ted during the field species Has a low
closed forest and more open areas. Sometimes able to survey and theghabitat is cﬁance of occurring
Barking Owl (Ninox Vv > successfully breed along timbered watercourses in heavily highly disturbed/modified. within the project site, it

connivens) cleared habitats (e.g. western NSW) due to the higher
density of prey found on these fertile riparian soils. Roost
in shaded portions of tree canopies, including tall
midstorey trees with dense foliage such as Acacia and
Casuarina species. During nesting season, the male

perches in a nearby tree overlooking the hollow entrance.

Therefore, this species has
a low chance of occurring
within project site

is unlikely to be
impacted by the
project.
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In NSW, it is widely distributed throughout the eastern
forests from the coast inland although at low densities.
The Powerful Owl inhabits a range of vegetation types,
from woodland and open sclerophyll forest to tall open wet
forest and rainforest. The Powerful Owl requires large
tracts of forest or woodland habitat but can occur in

Powerful Owl (Ninox fragmented landscapes as well. The species breeds and

Likelihood of Occurrence

Low. This species was not
detected during the field
survey and the habitat is

Potential for Impact

Unlikely. As this
species has a low
chance of occurring

strenua) v 436 hunts in open or closed sclerophyll forest or woodlands -Tr?:rlgfglritu{rﬁ)igdslrl%?éf;egés Yglmﬁgf I;;Otl)zc'f site, it

and occasionally hunts in open habitats. It roosts by day in a low char'lce of gccurrin im actedyb the

dense vegetation comprising species such as Turpentine within project site 9 prcF)}ect y

Syncarpia glomulifera, Black She-oak Allocasuarina )

littoralis, Blackwood Acacia melanoxylon, Rough-barked

Apple Angophora floribunda, Cherry Ballart Exocarpus

cupressiformis and a number of eucalypt species.

Extends from the coast where it is most abundant to the

western plains. Lives in dry eucalypt forests and Low. This species was not  Unlikely. As this

woodlands from sea level to 1100 m. A forest owl, but detected during the field species has a low
Masked Owl (Tyto often _hunts along t_he ed_ges of f_orests, including_ survey e_md the habitf_it_ is char_lce of occ_urring _
novaehollandiae) \% 1 roadsides. The typical dlt_at consists of_ tree-dwelling and highly dlsturb_ed/moqmed. \_Nlthln_ the project site, it

ground mammals, especially rats. Pairs have a large Therefore, this species has is unlikely to be

home-range of 500 to 1000 hectares. Roosts and breeds a low chance of occurring impacted by the

in moist eucalypt forested gullies, using large tree hollows  within project site project.

or sometimes caves for nesting.
Mammals

Spotted-tailed quolls live in various environments including

forests, woodlands, coastal heathlands and rainforests. . L

They are sometimes seen in open country, or on grazed Ilzr?(\)lvvx./r;r:](;sa?/?)?:ﬁiS r|1$| Unlikely. As this

areas and rocky outcrops. They are mainly solitary modified urban gnly species has a low
Spotted-tailed Quoll animals, and will make their dens in rock shelters, smalll landscapes. Therefore, it is chance of occurring
(Dasyurus maculatus) \% E 1 caves, hollow logs and tree hollows. They use these dens considered .that this ! within the project site, it

for shelter and to raise young. These animals are highly species has a low chance is unlikely to be

mobile. They can move up to several kilometres in a night of occurring within the impacted by the

and may have quite large territories. Within their territories, . . project.

they will have latrine areas where they defecate. These project site.

are often in exposed areas, such as on rocky outcrops.

The species occupy rocky escarpments, outcrops and Iég(\;;'r Nrgesnigacf)rliixﬁg Unlikely. As this

cliffs with a preference for complex structures with habitapt occurred within the species has a low
Southern Brown Bandicoot fissures, caves and ledges, often facing north. Browse on project site. Therefore, it is chance of occurring

E E PMST  vegetation in and adjacent to rocky areas eating grasses ) ! within the project site, it

(eastern) and forbs as well as the foliage and fruits of shrubs and

trees. Shelter or bask during the day in rock crevices,
caves and overhangs and are most active at night.

considered that this
species has a low chance
of occurring within the
project site.

is unlikely to be
impacted by the
project.
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The Greater Glider feeds exclusively on eucalypt leaves,
buds, flowers and mistletoe. Shelter during the day in tree

Low. This species is
known to avoid highly
modified urban

Unlikely. As this
species has a low
chance of occurring

ggggrroﬂge\r/olans) PzMgT hollows and will use up to 18 hollows in their home range. I;nndssiggf:ds:[k']r;i:]ei;ore, itis within the project site, it
Occupy a relatively small home range with an average species has a low chance is unlikely to be
size of 1 to 3 ha. P . L impacted by the
of occurring within the roiect
project site. project.
Low. No suitable rocky Unlikely. As this
o K ¢ t d cliffs with escarpments or similar species has a low
pr(;ﬁgfgngcfgr ecsc;crﬁg?gesqri,c?lrlrggoveﬁhafri]sszrle: Vzlaveas and habitat occurred within the - chance of occurring
e : 8 > project site. Therefore, itis  within project site, it is
Brush-tailed Rock-wallaby PMST !edgei, ofte_n facing north.dSheItir or baskddurlng thf daty considered that this considered unlikely to
mt rqch crevices, caves and overhangs and are most active  g,ocies has a low chance be impacted by the
at nigh. of occurring within project proposed project.
site.
Low. No suitable Koala Unlikely. As this
cona combines
: Feed on the foliage of more than 70 eucalypt species and proj o o : 9
populations of Qld, NSW PMST 3 . - Therefore, it is considered  within the project site, it
30 non-eucalypt species, but in any one area will select . : ) .
and the ACT) referred browse species that this species has alow s unlikely to be
P P chance of occurring within impacted by the
the project site. project.
The species is known to inhabit open heathlands, tﬁ(\;ve'rls\ltgrzu'tgrbﬁr:ile;thy Unlikely. As this
woodlands and forests with a heathland understorey and habitat occ)lljrre d within the species has a low
vegetated sand dunes. It is a social animal, living roiect site. Therefore. it is chance of occurring
New Holland Mouse PMST predominantly in burrows shared with other individuals. proj ' ! within the project site, it

Distribution is patchy in time and space, with peaks in
abundance during early to mid-stages of vegetation
succession typically induced by fire.

considered that this
species has a low chance
of occurring within the
project site.

is unlikely to be
impacted by the
project.
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Grey-headed Flying-fox

Grey-headed Flying-foxes are generally found within 200
km of the eastern coast of Australia, from Rockhampton in
Queensland to Adelaide in South Australia. Occur in
subtropical and temperate rainforests, tall sclerophyll
forests and woodlands, heaths and swamps as well as

High. This species is
highly mobile and is known
to have a camp in close
proximity to the project site

Unlikely. As the project
will have a small impact
on the vegetation, the
impact to this species
would likely be
negligible. Furthermore,
if this species was
detected within the

(Pteropus poliocephalus) 42 urban gardens and cuIti_va_ted fruit crops. Roosting camps (Gordon). Therefo_re, it is project site, it would
are generally located within 20 km of a regular food source  considered that this most likely be moving
and are commonly found in gullies, close to water, in species has the potential to through the area to
vegetation with a dense canopy. Individual camps may occur within the project moregsuitable habitat
havg tens of thou_sgnds.of animals qnd are used for site. Therefore. the projeci is
mating, and for giving birth and rearing young. unlikely to have any
substantial impact on
this species.
Unlikely. No suitable
. roosting habitat occurs
There are scattered records of this species across the L‘o?;v'moﬂgg?tt;';%t?gle within the project for
Yellow-bellied Sheathtail- New England Tablelands and North West Slopes. Roosts with?n t%e roiect site this species and the
bat 5 singly or in groups of up to six, in tree hollows and Therefore pthijs s eciés has foraging habitat is sup-
(Saccolaimus flaviventris) buildings; in treeless areas they are known to utilise . P o optimal. Therefore, this
the potential to occur within o .
mammal burrows. roiect site species is unlikely to be
proj ) impacted by the
project.
Unlikely. No suitable
Low-moderate. Suitable rqogting habitgt oceurs
Eastern Freetail-bat Occur in dry sclerophyll forest, woodland, swamp forests foraging habitat occurs mitglsnp?gezrgsgtt;cg
and mangrove forests east of the Great Dividing Range. within the project site. ; o
(Mormopterus 3 foraging habitat is sup-

norfolkensis)

Roost maily in tree hollows but will also roost under bark
or in man-made structures.

Therefore, this species has
the potential to occur within
project site.

optimal. Therefore, this
species is unlikely to be
impacted by the
project.
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Large-eared Pied Bat
(Chalinolobus dwyeri)

PMST

This species is found in well-timbered areas containing
gullies. Roosts in caves (near their entrances), crevices in
cliffs, old mine workings and in the disused, bottle-shaped
mud nests of the Fairy Martin (Petrochelidon ariel),
frequenting low to mid-elevation dry open forest and
woodland close to these features. Females have been
recorded raising young in maternity roosts (c. 20-40
females) from November through to January in roof domes
in sandstone caves and overhangs. They remain loyal to
the same cave over many years.

Low-moderate. Suitable
foraging habitat occurs
within the project site.
Therefore, this species has
the potential to occur within
project site.

Unlikely. No suitable
roosting habitat occurs
within the project for
this species and the
foraging habitat is sup-
optimal. Therefore, this
species is unlikely to be
impacted by the
project.

Eastern False Pipistrelle
(Falsistrellus \% - 3
tasmaniensis)

Prefers moist habitats, with trees taller than 20 m.
Generally roosts in eucalypt hollows, but has also been
found under loose bark on trees or in buildings. Little
Bentwing-bats roost in caves, tunnels, tree hollows,
abandoned mines, stormwater drains, culverts, bridges
and sometimes buildings during the day, and at night
forage for small insects beneath the canopy of densely
vegetated habitats.

Low-moderate. Suitable
foraging habitat occurs
within the project site.
Therefore, this species has
the potential to occur within
project site.

Unlikely. No suitable
roosting habitat occurs
within the project for
this species and the
foraging habitat is sup-
optimal. Therefore, this
species is unlikely to be
impacted by the
project.

Little Bentwing-bat

Moist eucalypt forest, rainforest, vine thicket, wet and dry
sclerophyll forest, Melaleuca swamps, dense coastal

Low-moderate. Suitable
foraging habitat occurs
within the project site.

Unlikely. No suitable
roosting habitat occurs
within the project for
this species and the

o . \% - 1 forests and banksia scrub. Generally found in well- : ; foraging habitat is sup-
(Miniopterus australis) . Therefore, this species has - .
timbered areas. . o optimal. Therefore, this
the potential to occur within L .
roiect site species is unlikely to be
proj ' impacted by the
project.
The Souther Myotis is usually found near bodies of water, Unlikely. No suitable
including estuaries, lakes, reservoirs, rivers and large Low-moderate. Suitable roosting habitat occurs
streams, often in close proximity to their roost site. . L within the project for
Althoudh I ded f ; it al foraging habitat occurs hi : dth
Southern Myotis though usually recorded foraging over wet areas, it also within the project site. this species and the
\% - 1 utilises a variety of wooded habitats adjacent to such foraging habitat is sup-

(Myotis macropus)

areas including rainforest, wet and dry sclerophyll forest,
woodland, and swamp forest. Roosts in small colonies of
between 15 and several hundred individuals in caves,
mines and disused railway tunnels.

Therefore, this species has
the potential to occur within
project site.

optimal. Therefore, this
species is unlikely to be
impacted by the
project.
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Greater Broad-nosed Bat

Habitat / Community Description

Utilises a variety of habitats from woodland through to
moist and dry eucalypt forest and rainforest, though it is

Likelihood of Occurrence

Low-moderate. Suitable
foraging habitat occurs
within the project site.

Potential for Impact

Unlikely. No suitable
roosting habitat occurs
within the project for
this species and the

(Scoteanax rueppellii \Y, - 2 most commonly found in tall wet forest_. Although this Therefore, this species has forggmg habitat is sup-
species usually roosts in tree hollows, it has also been . L optimal. Therefore, this
: - the potential to occur within T .
found in buildings. roiect site species is unlikely to be
bro) ) impacted by the
project.
Flora
Occurs in heath or dry sclerophyll forest on sandy soils. Iagtv(\a, ct-(ra Z'deﬁﬁ(:'?se\'\;?esl’ dnot gn;g:éyh;saﬂ:fw
Seems to prefer open, sometimes slightly disturbed sites dth gh bitat i E f i
Acacia bynoeana 1& such as trail margins, edges of roadside spoil mounds and survey an the ha |ta'1t. 'S chance ofoccuriing
. E \% : y . 8 highly disturbed/modified. within the project site, it
(Bynoe's Wattle) PMST in recently burnt patches. Associated overstorey species - X . .
. ; Therefore, this species has is unlikely to be
include Red Bloodwood, Scribbly Gum, Parramatta Red . .
: a low chance of occurring impacted by the
Gum, Saw Banksia and Narrow-leaved Apple. o . . :
within project site project.
Low. This species was not  Unlikely. As this
detected during the field species has a low
Acacia clunies-rossiae Grows in dry sclerophyll forest on skeletal soils on rocky survey gnd the habita'lt. is cljance of ocqurring .
(Kanangra Wattle) \% - 1 slopes. or on alluvium along creeks highly disturbed/modified. within the project site, it
9 Pes, 9 ) Therefore, this species has is unlikely to be
a low chance of occurring impacted by the
within project site project.
Occurs on alluviums, shales and at the intergrade between Low. This species was not  Unlikely. As this
shales and sandstones. The soils are characteristically detected during the field species has a low
Acacia pubescens 28 gravely soils, often with ironstone. Occurs in open survey and the habitat is chance of occurring
(Down pWattIe) \% \% PMST woodland and forest, in a variety of plant communities, highly disturbed/modified. within the project site, it
Y including Cooks River/Castlereagh Ironbark Forest, Therefore, this species has is unlikely to be
Shale/Gravel Transition Forest and Cumberland Plain a low chance of occurring impacted by the
Woodland. within project site project.
Grows in Castlereagh woodland on lateritic soil. Found in
open woodland with Eucalyptus Low. This species was not  Unlikely. As this
parramattensis, Eucalyptus fibrosa, Angophora detected during the field species has a low
bakeri, Eucalyptus sclerophylla and Melaleuca decora. survey and the habitat is chance of occurring
Allocasuarina glareicola E E PMST  Common associated understorey species highly disturbed/modified. within the project site, it

include Melaleuca nodosa, Hakea dactyloides, Hakea
sericea, Dillwynia tenuifolia, Micromyrtus

minutiflora, Acacia elongata, Acacia brownei, Themeda
australis and Xanthorrhoea minor.

Therefore, this species has
a low chance of occurring
within project site

is unlikely to be
impacted by the
project.
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Occurs on Hawkesbury sandstone. Found in sheltered
forests on mid- to lower slopes and valleys, e.g. in or

adjacent to gullies which support sheltered forest. The
canopy at known sites includes Turpentine (Syncarpia

Low. This species was not
detected during the field
survey and the habitat is

Unlikely. As this
species has a low
chance of occurring

Asterolasia elegans PMST . ) highly disturbed/modified. within the project site, it
golmulifera subsp. glomulifera), Smooth-barked Apple Therefore, this species has  is unlikely to be
(Angophora costata), Sydney Peppermint (Eucalyptus 2 low char’1ce of oceurring impacted by the
piperita), Forest Oak (Allocasuarina torulosa) and within proiect site roiect
Christmas Bush (Ceratopetalum gummiferum). pro) project.
The Thick-lipped Spider-orchid is known to favour low, dry . . . .
Low. This species was not  Unlikely. As this
sclerophyll w_oodland (for example_ open Kunzea detected duﬁng the field speciesyhas alow
Caladenia tessellata gﬁg?;aqg;mghofsh:naghﬁgﬁso&n;:;rgeseg;ﬁ;? utr;]deerstorey survey and the habitat is chance of occurring
(Thick-lipped Spider- PMST Y. sandy solis. More sp y: highly disturbed/modified.  within the project site, it
X population at Braidwood occurs in dry, low Brittle Gum - X . .
orchid, Daddy Long-legs) . : - Therefore, this species has is unlikely to be
(Eucalyptus mannifera), Inland Scribbly Gum (E. rossii) a low chance of occurring impacted by the
and Allocasuarina spp. woodland with a sparse within proiect site roiect
understorey and stony soil. pro) project.
Low. This species was not  Unlikely. As this
detected during the field species has a low
. . - . . survey and the habitat is chance of occurring
(C,\la"e't'fetgrgg?tlgngf‘gﬁ')'us p  Crows indry sclerophyllforest on the coastand adjacent gy gisturbed/modified.  within the project site, it
ges. Therefore, this species has s unlikely to be
a low chance of occurring impacted by the
within project site project.
Does not appear to have well defined habitat preferences
and is known from a range of communities, including Low. This species was not  Unlikely. As this
swamp-heath "’.‘nd woodland. Th_e larger popu_lations dete<.:ted during the field species Has a low
. . typically occur in woodland QOmlnated by Scr!bbly .Gum survey and the habitat is chance of occurring
Cryptostylis hunteriana PMST (Eucalyptus sclerophylla), Silvertop Ash (E. sieberi), Red highly disturbed/modified. within the project site, it

(Leafless Tongue-orchid)

Bloodwood (Corymbia gummifera) and Black Sheoak
(Allocasuarina littoralis); appears to prefer open areas in
the understorey of this community and is often found in
association with the Large Tongue Orchid (C. subulata)
and the Tartan Tongue Orchid (C. erecta).

Therefore, this species has
a low chance of occurring
within project site

is unlikely to be
impacted by the
project.
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Cynanchum elegans
(White-flowered Wax
Plant)

EPBC
Act

E

Records
within

5km

PMST

Habitat / Community Description

White-flowered Wax Plant occurs on a variety of lithologies
and soil types, usually on steep slopes with varying
degrees of soil fertility. Geology is not a limiting factor for
this species and associated substrate varies at different
locations. This species occurs from near sea level to about
600 m above sea level and experiences hot humid
summers with high summer-autumn rainfall, and cool
winters with low spring rainfall. Annual average rainfall
ranges from 700-1450 mm.

White-flowered Wax Plant occurs mainly at the ecotone
between dry subtropical rainforest and sclerophyll
forest/woodland communities. In the lllawarra region and
Cumberland Plain, the majority of the populations of
White-flowered Wax Plant are found in small isolated
remnant patches of dry rainforest. In the Manning Valley
and at Cape Hawke, the populations occur in rainforest
and open rainforest types, with the surrounding vegetation
acting as a buffer. The population adjacent to Camels
Hump NR occurs in a remnant patch of dry rainforest
Vegetation communities where the species has been
recorded include: dry subtropical rainforest, littoral
rainforest, Coastal Tea-tree (Leptospermum laevigatum),
Coastal Banksia(Banksia integrifolia subsp integrifolia ),
coastal scrub. Forest Red Gum (Corymbia tereticornis)
aligned open forest and woodland, scrub or woodland on
steep basalt scree-slopes at some inland sites, Spotted
Gum (Corymbia maculata) aligned open forest and
woodland, Bracelet Honey myrtle (Melaleuca armillaris)
scrub to open scrub.

Likelihood of Occurrence

Low. This species was not
detected during the field
survey and the habitat is
highly disturbed/modified.
Therefore, this species has
a low chance of occurring
within project site

Potential for Impact

Unlikely. As this
species has a low
chance of occurring
within the project site, it
is unlikely to be
impacted by the
project.

Darwinia biflora

47 &
PMST

Occurs on the edges of weathered shale-capped ridges,
where these intergrade with Hawkesbury Sandstone.
Associated overstorey species include Eucalyptus
haemastoma, Corymbia gummifera and/or E. squamosa.
The vegetation structure is usually woodland, open forest
or scrub-heath.

Low. This species was not
detected during the field
survey and the habitat is
highly disturbed/modified.
Therefore, this species has
a low chance of occurring
within project site

Unlikely. As this
species has a low
chance of occurring
within the project site, it
is unlikely to be
impacted by the
project.
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Dillwynia tenuifolia

(Dillwynia tenuifolia Sieber

EPBC
Act

Records
within

5km

Habitat / Community Description

The endangered population includes all locations for the
species within the Baulkham Hills local government area.
Only two confirmed locations are known, both near the
junction of Wisemans Ferry and Sackville Roads.
Occurs in vegetation similar to Cumberland Plain

Likelihood of Occurrence

Low. This species was not
detected during the field
survey and the habitat is

Potential for Impact

Unlikely. As this
species has a low
chance of occurring

ex D.C. in the Baulkham 1 Woodland, on Wianamatta Shale soils. Flowering occurs highly disturbed/modified. within the project site, it
Hills local government Y o Therefore, this species has is unlikely to be
area) sporadically from August to March depending on a low chance of occurring impacted by the
environmental conditions. Pollinators are unknown. The within proiect site roiect
lifespan is estimated to be 20-30 years. It is thought a proj project.
minimum of 3-4 years is required before seed is produced.
Low. This species was not  Unlikely. As this
Recorded from Gosford in the north, to Narrabeen in the gﬁ:\e/gtegn%u{;]lggggigzlg zﬁgﬁfs :fac?cilzcr)m
Epacris purpurascens var. east, Silverdale in the west and Avon Dam vicinity in the urvey e o P : 9
purpurascens i 65 South. Found in a range of habitat types, most of which highly dlsturped/mOQ|f|ed. ‘.N'th'n. the project site, it
have éstrong shale soil influence ’ Therefore, this species has is unlikely to be
) a low chance of occurring impacted by the
within project site project.
Camfield's Stringybark occurs mostly in small scattered
stands in exposed situations on sandstone plateaus,
ridges and slopes near the coast, often on the boundary of
tall coastal heaths or low open woodland. It grows in Low. This species was not  Unlikely. As this
shallow sandy soils overlying Hawkesbury sandstone. detected during the field species has a low
Eucalyptus camfieldii Most sites are sgbject to great seasonal yariations in soil survey qnd the habita_lt_ is char_lce of occ_urring _
(Camfield's Stringybark) \% PMST moisture. Associated species frequently include stunted highly disturbed/modified. within the project site, it
specimens of Narrow-leaved Stringbark (Eucalyptus Therefore, this species has is unlikely to be
oblonga), Brown Stringybark (E. capitellata), Scribbly Gum  a low chance of occurring impacted by the
(E. haemastoma), Angophora costata, Corymbia within project site project.
gummifera, A. hispida, E. sieberi, Allocasuarina
distyla, Leptospermum trinervium and Banksia
oblongifolia.
This species is sparsely distributed but widespread on the Low. This species was not ~ Unlikely. As this
"I\'lsx\:elifr?gll(? nl()je-irr?; Irilggtdc?ofrr:r;nolr\luilr? (iI:ntt?aT;r(;?tigLs of its detected during the field species has a low
Eucalyptus nicholii range The’ Narrow-leaved Peppermint occurs in arassy or ~ S4rVeY and the habitat is chance of occurring
(Narrow-leaved Black Vv 2 ge. pp grassy highly disturbed/modified.  within the project site, it

Peppermint)

sclerophyll woodland, in association with other eucalypts
that grow in the region, including New England Blackbutt
(E. andrewsii) and many of the stringybarks, such as
Broad-leaved Stringybark (E. caliginosa).

Therefore, this species has
a low chance of occurring
within project site

is unlikely to be
impacted by the
project.
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Species / Population /

Ecological Community
Name

Eucalyptus scoparia

BC Act /
FM Act

EPBC
Act

Records
within
5km

Habitat / Community Description

Found in open eucalypt forest, woodland and heaths on
well-drained granite/rhyolite hilltops, slopes and rocky

Likelihood of Occurrence

Low. This species was not
detected during the field
survey and the habitat is

Potential for Impact

Unlikely. As this
species has a low
chance of occurring

(Wallangarra White Gum) E M : outcrops, typically at high altitudes. At lower elevations _rll_lr?hlyfdlstutrr?ed/mOQ|fleg ) W'th'?kthle [;Jrotj)ect site, it
can occur in less rocky soils in damp situations. eretore, this species nas IS uniikely 1o be
a low chance of occurring impacted by the
within project site project.
Low. This species was not  Unlikely. As this
detected during the field species has a low
Genoplesium baueri Grows in dry sclerophyll forest and moss gardens over survey and the habitat is chance of occurring
; E E PMST highly disturbed/modified. within the project site, it
(Yellow Gnat-orchid) sandstone. Th - : h .
erefore, this species has is unlikely to be
a low chance of occurring impacted by the
within project site project.
Low. This species was not  Unlikely. As this
detected during the field species has a low
Grammitis stenophylla E 5 Moist places, usually near streams, on rocks or in trees, in f]yrxleyda_md tged?abig.ift. i% Chir.lceh()f occ_urring .
(Narrow-leaf Finger Fern) i rainforest and moist eucalypt forest. TIP? y disturbed/modified. within the project site, it
erefore, this species has is unlikely to be
a low chance of occurring impacted by the
within project site project.
The known locations of this species are confined to a very
narrow distribution on the north shore of Sydney. Low. This species was not  Unlikely. As this
Associated with dry sclerophyll forest. Reported to grow in  detected during the field species has a low
Haloragodendron lucasii moist sandy loam soils in sheltered aspects, and on gentle  survey and the habitat is chance of occurring
E E PMST  slopes below cliff-lines near creeks in low open woodland.  highly disturbed/modified. within the project site, it

(Hal)

Associated with high soil moisture and relatively high soil-
phosphorus levels. Flowering occurs from August to
November with fruits appearing from October to
December.

Therefore, this species has
a low chance of occurring
within project site

is unlikely to be
impacted by the
project.
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Species / Population /

BC Act /

Ecological Community EM Act

Name

Habitat / Community Description

Julian’s hibbertia is endemic to the Sydney Basin
bioregion. It is known from three populations (referred to
here as Population A, B and C) in three proximate Sydney
suburbs within the Lane Cove River catchment. The
species grows on sandy to light clay soils. The vegetation
communities at all known populations have been identified
as Coastal Enriched Sandstone Dry Forest or Coastal

Hibbertia spanantha Shale Sandstone Forest within the broader vegetation

Likelihood of Occurrence

Low. This species was not
detected during the field
survey and the habitat is

Potential for Impact

Unlikely. As this
species has a low
chance of occurring

(Julian's Hibbertia) E CE 1 classes of Sydney Coastal Dry Sclerophyll Forests and highly disturbed/modified. within the project site, it
Northern Hinterland Wet Sclerophyll Forests. Julian’s Therefore, this species has is unlikely to be
hibbertia occurs in the Tall Open- Forest and Open-Forest  a low chance of occurring impacted by the
as the structural formations described by Specht et al. within project site project.

(1995). All known populations occur under a dominant tree
canopy of Eucalyptus pilularis, E. resinifera, Corymbia
gummifera and Angophora costata. There are few other
suitable sites within the area that contain this uncommon
assemblage of species and conditions.
Low. This species was not  Unlikely. As this
Flowering time is July to December. The species occurs detected during the field species has a low
on sandstone ridgetops often near the shale/sandstone survey and the habitat is chance of occurring

Hibbertia superans E - 44 boundary. Occurs in both open woodland and heathland, highly disturbed/modified. within the project site, it
and appears to prefer open disturbed areas, such as Therefore, this species has s unlikely to be
tracksides. a low chance of occurring impacted by the

within project site project.

Lasiopetalum joyceae grows in heath on sandstone, on

lateritic to shaley ridgetops. This species occurs within the

Hawkesbury—Nepean (NSW) Natural Resource

Management Region. It is currently known from 34 sites Low. This species was not  Unlikely. As this

on the Hornsby Plateau between Berrilee and detected during the field species has a low

Duffys Forest. Seventeen of these sites are within survey and the habitat is chance of occurring
Lasiopetalum joyceae \Y, \% PMST  reserves, although many are located at the reserves’ highly disturbed/modified. within the project site, it

edges. The distribution of this species overlaps with the
following EPBC Act-listed threatened

ecological communities: Shale/Sandstone Transition
Forest, White Box-Yellow Box-Blakely's Red Gum Grassy
Woodland and Derived Native Grassland, and Turpentine-
Ironbark Forest in the Sydney Basin Bioregion.

Therefore, this species has
a low chance of occurring
within project site

is unlikely to be
impacted by the
project.

24 March 2021 Cardno

31



(jj Cardno

Ecological Impact Assessment
Pennant Hills Rd North Rocks Rd Intersection Road Upgrade

Species / Population /

Ecological Community

Name

Records
within

5km

Habitat / Community Description

Occurs in Hornsby, Warringah, Ku-ring-gai and Ryde
LGAs. Woodland on lower hill slopes or near creeks.
Sandy alluvial soil or sand over sandstone. Occurs in

Likelihood of Occurrence

Low. This species was not
detected during the field
survey and the habitat is

Potential for Impact

Unlikely. As this
species has a low
chance of occurring

(ng;?q?semgﬁrgg;i nel plﬁé&-r Ripa_ria_n Scrub - e.g. Tristaniopsis laurina, Baechea highly disturb_ed/modified. \_Nithin_ the project site, it
myrtifolia; Woodland - e.g. Eucalyptus haemstoma; and Therefore, this species has is unlikely to be
Open Forest - e.g. Angophora costata, Leptospermum a low chance of occurring impacted by the
trinervium, Banksia ericifolia. within project site project.
Low. This species was not  Unlikely. As this
The Biconvex Paperbark occurs in damp areas, often near detected during the field species has a low
. X - . survey and the habitat is chance of occurring
Melaleuca biconvexa 1& watercourses, on alluvium soils over shale (Terrigal highlv disturbed/modified within the proiect site. it
(Biconvex Paperbark) PMST  formation). The species may form a dense stand in a _”? yf hi : h. . likel P tj) '
narrow strip adjacent to a watercourse. erefore, this species has s uniikely to be
a low chance of occurring impacted by the
within project site project.
Low. This species was not  Unlikely. As this
detected during the field species has a low
Melaleuca deanei 6 & The species occurs mostly in ridgetop woodland, with only survey a_md the hab'tf.it. IS char_lce of oceurring
(Deane's Melaleuca) PMST 5% of sites in heath on sandstone. $|P?hly dlsturb_ed/ moqmed. ‘.N'th'n. the project site, it
erefore, this species has is unlikely to be
a low chance of occurring impacted by the
within project site project.
Knotweed normally grows in damp places, including: Low. This species was not  Unlikely. As this
coastal with swampy areas along watercourses, streams detected during the field species has a low
Persicaria elatior and lakes swamp forest disturbed areas. survey and the habitat is chance of occurring
(Knotweed, Tall PMST  Associated species include Melaleuca linearifolia, M. highly disturbed/modified. within the project site, it
Knotweed) quinquenervia, Lophostemon suaveolens, Casuarina Therefore, this species has is unlikely to be
glauca, Corymbia maculata, Pseudognaphalium a low chance of occurring impacted by the
luteoalbum and Polygonum hydropiper. within project site project.
. T Low. This species was not  Unlikely. As this
Persoonia hirsuta _has_ a s_cat_tered dlstrlbu_tlon arou_nd detected during the field species has a low
o Sydney. The species is distributed frpm Singleton in the survey and the habitat is chance of occurring
Persoonia hirsuta 1 north, along the east coast to Bargo in the south and the highly disturbed/modified. within the project site, it

(Hairy Geebung)

Blue Mountains to the west. The Hairy Geebung is found
in sandy soils in dry sclerophyll open forest, woodland and
heath on sandstone.

Therefore, this species has
a low chance of occurring
within project site

is unlikely to be
impacted by the
project.
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BCAct/ EPBC Hecords
within

Likelihood of Occurrence
FM Act Act 5Km

Ecological Community
Name

Habitat / Community Description Potential for Impact

Persoonia mollis subsp.

Occurs in sheltered aspects of deep gullies or on the steep
upper hillsides of narrow gullies on Hawkesbury
Sandstone. These habitats support relatively moist, tall
forest vegetation communities, often with warm temperate
rainforest influences. Associated species: Smooth Barked

Low. This species was not
detected during the field
survey and the habitat is

Unlikely. As this
species has a low
chance of occurring

. E E PMST . highly disturbed/modified. within the project site, it
maxima Applg Angophora costata, Sydney Pepper.mlnt Eucalyptus Therefore, this species has is unlikely to be
plperlta,_ Red BIoodwood Cor_ymbla gummifera, a low chance of occurring impacted by the
Turpentine Syncarpia glomulifera, within project site project.
Coachwood Ceratopetalum apetalum and Black
Wattle Callicoma serratifolia.
Confined to the coastal area of the Sydney and lllawarra Iagtv(\a, ct-(ra Z'deﬁﬁ(:'?se\'\;?esl’ dnot lan“kelyH As ﬂ:'s
regions. Occurs on shaley/lateritic soils over sandstone g the hiek pecies has a low
Pimelea curviflora var 6 & and shale/sandstone transition soils on ridgetops and survey and the habitat is chance of occurring
- ) \Y, \% ; highly disturbed/modified. within the project site, it
curviflora PMST upper slopes amongst woodlands. Also recorded in Therefore. this species has  is unlikelv to be
lllawarra Lowalnd Grassy Woodland habitat at Albion Park ' p . . y
: a low chance of occurring impacted by the
on the lllawarra coastal plain. P . . :
within project site project.
In both the Cumberland Plain and lllawarra environments
this species is found on well-structured clay soils. On the
Cumberland Plain sites it is associated with Grey Box
communities (particularly Cumberland Plain Woodland Low. This species was not  Unlikely. As this
variants and Moist Shale Woodland) and in areas of detected during the field species has a low
Pimelea spicata 18 iror!bar_k. The co-occurring species in the Cumberland survey e_md the habitf_it_ is char_lce of occ_urring _
(Spiked Rice-flower) E E PMST Plain sites are grey box (Eucalyptus moluccana), forest highly disturbed/modified. within the project site, it
red gum (E. tereticornis) and narrow-leaved ironbark (E. Therefore, this species has is unlikely to be
crebra). Blackthorn (Bursaria spinosa) is often present at a low chance of occurring impacted by the
sites (and may be important in protection from grazing) within project site project.
and kangaroo grass (Themeda australis) is usually present
in the groundcover (also indicative of a less intense
grazing history).
Known from only three sites within the listed local Low. This species was not  Unlikely. As this
Pomaderris prunifolia government areas, at Rydalmere, within Rookwood detected during the field species has a low
(P. prunifolia in the Cemetery and at The Crest of Bankstown. At Rydalmere it ~ survey and the habitat is chance of occurring
Parramatta, Auburn, EP - 3 occurs along a road reserve near a creek, among grass highly disturbed/modified. within the project site, it

Strathfield and Bankstown
Local Government Areas)

species on sandstone. At Rookwood Cemetery it occurs in
a small gully of degraded Cooks River / Castlereagh
Ironbark Forest on shale soils.

Therefore, this species has
a low chance of occurring
within project site

is unlikely to be
impacted by the
project.
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FM Act Act Likelihood of Occurrence

Ecological Community
NET[E 5km

Habitat / Community Description Potential for Impact

Pterostylis saxicola

Most commonly found growing in small pockets of shallow
soil in depressions on sandstone rock shelves above cliff
lines. The vegetation communities above the shelves

Low. This species was not
detected during the field
survey and the habitat is

Unlikely. As this
species has a low
chance of occurring

(Sydney Plains E E PMST . . highly disturbed/modified. within the project site, it
Greenhood) where Pterostylis saxicola occurs are sclerpphyll forest or Therefore, this species has is unlikely to be
wo_odland on shale/sandstone transition soils or shale a low chance of occurring impacted by the
soils. within project site project.
Low. This species was not  Unlikely. As this
detected during the field species has a low
Rhizanthella slateri The species grows in eucalypt forest but no informative survey and the habitat is chance of occurring
(Eastern Underground E PMST  assessment of the likely preferred habitat for the species is  highly disturbed/modified. within the project site, it
Orchid) available. Therefore, this species has is unlikely to be
a low chance of occurring impacted by the
within project site project.
Occurs in coastal districts north from Batemans Bay in
New South Wales, approximately 280 km south of Sydney,
to areas inland of Bundaberg in Queensland. Populations Low. This species was not  Unlikely. As this
of R. rubescens typically occur in coastal regions and detected during the field species has a low
Rhodamnia rubescens 18 occasionally extend inland onto escarpments up to 600 m survey and the habitat is chance of occurring
(Scrub Turpentine, Brown CE CE PMST a.s.l. in areas with rainfall of 1,000-1,600 mm. highly disturbed/modified. within the project site, it
Malletwood) Found in littoral, warm temperate and subtropical Therefore, this species has s unlikely to be
rainforest and wet sclerophyll forest usually on volcanic a low chance of occurring impacted by the
and sedimentary soils. This species is characterised as within project site project.
highly to extremely susceptible to infection by Myrtle Rust.
Myrtle Rust affects all plant parts.
Occurs from Broken Bay, approximately 90 km north of
Sydney, New South Wales, to Maryborough in
Queensland. Populations are typ|cqlly restricted to coastal Low. This species was not  Unlikely. As this
and sub-coastal areas of low elevation however the detected during the field species has a low
o species does occur up to c. 120 km inland in the Hunter survey and the habitat is chance of occurring
Rhodomyrtus psidioides CE CE PMST and Clarence River catchments and along the Border highly disturbed/modified. within the project site, it

(Native Guava)

Ranges in NSW.

Pioneer species found in littoral, warm temperate and
subtropical rainforest and wet sclerophyll forest often near
creeks and drainage lines. This species is characterised
being extremely susceptible to infection by Myrtle Rust.
Myrtle Rust affects all plant parts.

Therefore, this species has
a low chance of occurring
within project site

is unlikely to be
impacted by the
project.
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On the south coast the Magenta Lilly Pilly occurs on grey Low. This species was not  Unlikely. As this

. : . detected during the field species has a low

soils over sandstone, restricted mainly to remnant stands survev and the habitat is chance of occurrin
Syzygium paniculatum E v 5& of littoral (coastal) rainforest. On the central coast Magenta hiahl y disturbed/modified within the proiect s?te it
(Magenta Lilly Pilly) PMST Lilly Pilly occurs on gravels, sands, silts and clays in Tr?ergfore this species hr;ls is unlikel Itjo tj)e ’

riverside gallery rainforests and remnant littoral rainforest ' p ! . y

. a low chance of occurring impacted by the
communities. o . . :
within project site project.

Restricted to the following Local Government Areas:
Baulkham Hills, Gosford, Hawkesbury, Hornsby, Ku-ring-
gai, Pittwater, Ryde, Warringah, and Wyong. Associated
with shale-sandstone transition habitat where shale-
cappings occur over sandstone, with associated soil
landscapes such as Lucas Heights, Gymea, Lambert and
Faulconbridge. Topographically, the plant occupies
ridgetops, upper-slopes and to a lesser extent mid-slope
sandstone benches. Soils are generally shallow,
consisting of a yellow, clayey/sandy loam. Stony lateritic
fragments are also common in the soil profile on many of
these ridgetops.

Although originally described from material collected inthe  Low. This species was not  Unlikely. As this

Low. This species was not  Unlikely. As this
detected during the field species has a low
survey and the habitat is chance of occurring
highly disturbed/modified. within the project site, it
Therefore, this species has is unlikely to be

a low chance of occurring impacted by the

within project site project.

Tetratheca glandulosa \Y, - 36

SW Sydney area, populations have not been seen in a detected during the field species has a low
Thesium australe long time. It may persist in some areas in the broader survey and the habitat is chance of occurring
\Y, \% PMST  region. Occurs in grassland on coastal headlands or highly disturbed/modified. within the project site, it
(Austral Toadflax) . X ; .
grassland and grassy woodland away from the coast. Therefore, this species has is unlikely to be
Often found in association with Kangaroo Grass (Themeda a low chance of occurring impacted by the
australis). within project site project.

Ecological Communities

A low woodland community with Scribbly Gum (Eucalyptus
sclerophylla), Narrow-leaved Apple (Angophora bakeri)
and Old Man Banksia (Banksia serrata) as the dominant
canopy trees. Diverse understorey shrubs include Wallum

Agnes Banks Woodland in
the Sydney Basin
Bioregion — TSC Act

Absent. The vegetation
within the project site is not  None. Due to its

. Banksia (Banksia aemula), Banksia oblongifolia. commgnsurate With. this absence on ;ite, there
Castlereagh Scribbly Gum CE E Known Coneseed (Conons ermur’n taxifolium) Weddin, Bush ecological community. would be no impacts to
and Agnes Banks p ' 9 Therefore, this ecological this community due to

(Ricinocarpos pinifolius), Showy Parrot Pea
(Dillwynia sericea) and Nodding Geebung (Persoonia
nutans). Contains many more species and other
references should be consulted to identify these.

Woodlands of the Sydney
Basin Bioregion — EPBC
Act

community does not occur  the project.
on the project site.
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Ecological Community
Name

Blue Gum High Forest in
the Sydney Basin
Bioregion — TSC Act

BC Act /
FM Act

EPBC
Act

Records
within
5km

Habitat / Community Description

A moist, tall open forest community, with dominant canopy
trees of Sydney Blue Gum (Eucalyptus saligna) and
Blackbutt (E. pilularis). Forest Oak (Allocasuarina torulosa)
and Sydney Red Gum (Angophora costata) also occur.

Likelihood of Occurrence

Absent. The vegetation
within the project site is not
commensurate with this

Potential for Impact

None. Due to its
absence on site, there

Known & Species adapted to moist habitat such as Lilly Pilly ; - X
CE CE C i ecological community. would be no impacts to
Blue Gum High Forest of PMST (Aqu:ana smithii), ISar;ltljpaperdFllg (Flcuds coronatay), Therefore, this ecological this community due to
the Sydney Basin Rainbow Fern (Ca ochieana du ia) and . community does not occur  the project
Bioregion — EPBC Act Common Maidenhair (Adiantum aethiopicum) may also on the proiect site )
9 occur. Contains many more species and other references proJ ’
should be consulted to identify these.
Characteristic tree species of this ecological community
Blue M_ountalns Shale Ca_p are Mountain Blue Gum (Eucalyptu_s deanei), Mc_)nkey Absent. The vegetation
Forest in the Sydney Basin Gum (E. cypellocarpa) and Turpentine (Syncarpia e . o .
: . - S within the project site is not  None. Due to its
Bioregion — TSC Act glomulifera). Other tree species include Sydney Red Gum commensurate with this absence on site. there
E CE Known (Angophora costata), Rough-barked Apple (A. floribunda), ecological communit would be no im 'acts to
Southern Highlands Shale Mountain Mahogany (E. notabilis), Sydney Peppermint (E. 9 - y: ; Imp
. - - Therefore, this ecological this community due to
Forest and Woodland in piperita) and Grey Gum (E. punctata). Tree species ) .
: i, ) . - community does not occur  the project.
the Sydney Basin composition varies between sites depending on on the proiect site
Bioregion — EPBC Act geographical location and local conditions (e.g. proj '
topography, rainfall exposure).
Castlereagh Scribbly Gum Woodland in the Sydney Basin
Bioregion is dominated by Eucalyptus
Castlereagh Scribbly Gum parramattensis subsp. parramattensis, Angophora bakeri
; and E. sclerophylla. A small tree stratum of Melaleuca .
Woodland in the Sydney - d . . Absent. The vegetation
g : decora is sometimes present, generally in areas with g . o .
Basin Bioregion — TSC Act oorer drainage. It has a well-developed shrub stratum within the project site is not  None. Due to its
. Known & (F:)onsisting of Sclérophyllous species spuch as Banksia commgnsurate With. this absence on ;ite, there
Castlereagh Scribbly Gum \Y, E . ; ecological community. would be no impacts to
PMST  spinulosa var. spinulosa, Melaleuca nodosa, Hakea

and Agnes Banks
Woodlands of the Sydney
Basin Bioregion — EPBC
Act

sericea and H. dactloides (multi-stemmed form). The
ground stratum consists of a diverse range of forbs
including Themeda australis, Entolasia stricta,
Cyathochaeta diandra, Dianella revolute subsp. revolute,
Stylidium graminifolium, Platysace ericoides, Laxmannia
gracilis and Aristida warburgii.

Therefore, this ecological
community does not occur
on the project site.

this community due to
the project.
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Ecological Community

BC Act /

Name FM Act

Coastal Saltmarsh in the
New South Wales North
Coast, Sydney Basin and
South East Corner

Habitat / Community Description

Coastal Saltmarsh occurs in the intertidal zone on the
shores of estuaries and lagoons that are permanently or
intermittently open to the sea. It is frequently found as a
zone on the landward side of mangrove stands.
Characteristic plants include Baumea juncea, Sea Rush
(Juncus krausii subsp.australiensis), Samphire
(Sarcocornia quinqueflora subsp. quinqueflora), Marine

Likelihood of Occurrence

Absent. The vegetation
within the project site is not
commensurate with this

Potential for Impact

None. Due to its

absence on site, there

Bioregions — TSC Act E \% Known Couch (Sporobolus virginicus), Streaked Arrowgrass ecological community. W(_)uld be no impacts to
. . ; i Therefore, this ecological this community due to
. (Triglochin striata), Knobby Club-rush (Ficinia nodosa), . h
Subtropical and temperate . community does not occur  the project.
Creeping Brookweed (Samolus repens), Swamp Weed ! :
coastal saltmarsh — EPBC i - . - : on the project site.
(Selliera radicans), Seablite (Suaeda australis) and Prickly
Act : :
Couch (Zoysia macrantha). Occasionally mangroves are
scattered through the saltmarsh. Tall reeds may also
occur, as well as salt pans.
The Coastal Upland Swamp in the Sydney Basin
Bioregion includes open graminiod heath, sedgeland
and tall scrub associated with periodically waterlogged
soils on the Hawkesbury sandstone plateaux. The Coastal
Coastal Upland Swamp in Up_Iand Swamp is generally assouate_d with soils that are Absent. The vegetation
. acidic and vary from yellow or grey mineral sandy loams o . o .
the Sydney Basin ; : ) . . within the project site is not  None. Due to its
. : with a shallow organic horizon to highly organic spongy . ; .
Bioregion — TSC Act . . - . : commensurate with this absence on site, there
E E Known & black peat soils with pallid supsons. The vegetation of the ecological community would be no impacts to
Coastal Upland Swamps PMST  Coastal Upland Swamp may include tall open scrubs, tall Therefore, this ecolo .ical this community due to
. P vamp closed scrubs, closed heaths, open graminoid heaths, o g . y
in the Sydney Basin - community does not occur  the project.
- - sedgelands and fernlands. Larger examples may include a g -
Bioregion — EPBC Act . on the project site.
complex of these structural forms. The flora comprising the
upland swamp is diverse there are 73 plant species listed
as characterising the ecological community. The total
species list is much greater and is likely to exceed 200
species of vascular plants.
Ranges from open forest to low woodland, with a canopy
R A W A
Ironbark Forest in the include%ther eucalypts such as Wc;ol butt (E pI)<l)n if}(l)lia) Absent. The vegetation
Sydney Basin Bioregion — The dense shrubb yﬁnderstore consiysts of P.ricklg-leave.d within the project site is not  None. Due to its
TSC Act y y y commensurate with this absence on site, there
E CE Known & Pa_lperbark (Mg laleuca podosa) and peach Heath ecological community would be no impacts to
PMST (Lissanthe strigosa), with a range of ‘pea’ flower shrubs, ’

Cooks River/Castlereagh
Ironbark Forest of the
Sydney Basin Bioregion —
EPBC Act

such as Dillwynia tenuifolia, Hairy Bush-pea (Pultenaea
villosa) and Gorse Bitter Pea (Daviesia ulicifolia) (can be
locally abundant). The sparse ground layer contains a
range of grasses and herbs. Contains many more species
and other references should be consulted to identify these.

Therefore, this ecological
community does not occur
on the project site.

this community due to

the project.
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BC Act /

Ecological Community EM Act

Name

Habitat / Community Description

The dominant canopy trees of Cumberland Plain
Woodland are Grey Box (Eucalyptus moluccana) and
Forest Red Gum (E. tereticornis), with Narrow-leaved
Ironbark (E. crebra), Spotted Gum (Corymbia maculata)
and Thin-leaved Stringybark (E. eugenioides) occurring
less frequently. The shrub layer is dominated by

Cumberland Plain
Woodland in the Sydney
Basin Bioregion — TSC Act

Likelihood of Occurrence

Absent. The vegetation
within the project site is not
commensurate with this

Potential for Impact

None. Due to its
absence on site, there

Cumberland Plain Shale CE CE Known Blackthorn (Bursaria spinosa), and it is common to find .el.ﬁgr(:g:;zl (t:ﬁiz]gggllct)y.ical \tltvw(i)su?ot)nemnuon:?%icetiéo
Woodlands and Shale- abundant grasses such as Kangaroo Grass communit' does not %ccur the proiect y
Gravel Transition Forest — (Themeda australis) and Weeping Meadow Grass on the roYect site project.
EPBC Act (Microlaena stipoides var.stipoides). Contains many more proj ’
species and other references should be consulted to
identify these.
Open-forest or woodland community dominated by Red
Bloodwood Corymbia gummifera, Black Ash Eucalyptus
sieberi, Smooth-barked Apple Angophora costata, and Absent. The vegetation
frequently a stringybark E. capitellata or E. oblonga. Other  within the project site isnot  None. Due to its
Duffys Forest Ecological understorey species include Myrtle Wattle Acacia commensurate with this absence on site, there
Community in the Sydney E - Known  muyrtifolia, Hairpin Banksia Banksia spinulosa, Rusty Velet-  ecological community. would be no impacts to
Basin Bioregion bush Lasiopetalum ferrugineum, Crinkle Bush Lomatia Therefore, this ecological this community due to
silaifolia, Broad-leaf Geebung Persoonia levis, Apple— community does not occur  the project.
berry Billardiera scandens, Wiry Panic Entolasia stricta, on the project site.
Twisted Mat-rush Lomandra obliqua, Micrantheum
ericoides and Xanthorrhoea media.
Eastern Suburbs Banksia Predominantly a s_cleroph_yllous heath or scrub community Absent. The vegetation
. : although, depending on site topography and hydrology, g . o .
Scrub in the Sydney Basin some remnants contain small patches of woodland. low within the project site is not  None. Due to its
Bioregion — TSC Act forest or limited wetter areas gommon species inciude commensurate with this absence on site, there
E E Known . et pe: ecological community. would be no impacts to
. Banksia aemula, B. ericifolia, B. serrata, Eriostemon . . ; .
Eastern Suburbs Banksia . . Therefore, this ecological this community due to
. australasius, Lepidosperma laterale, Leptospermum . h
scrub of the Sydney region X L community does not occur  the project.
laevigatum, Monotoca elliptica and Xanthorrhoea ! -
— EPBC Act . on the project site.
resinifera.
A scrub community dominated by Coastal Banksia
pb lutina. The shrubby und PP _gd_p d within the project site is not  None. Due to its
Elderslie Banksia Scrub subve utina. e shrubby un erstorgy IS diverse an commensurate with this absence on site, there
. . includes species that usually occur in sandstone areas, ; - S
Forest in the Sydney Basin CE - Known ecological community. would be no impacts to

such as Wedding Bush Ricinocarpus pinifolius,
Riceflower Pimelea linifolia subsp. linifolia and Daphne
Heath Brachyloma daphnoides. Contains many more
species and other references should be consulted to
identify these.

Bioregion

Therefore, this ecological
community does not occur
on the project site.

this community due to
the project.
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Species / Population /

BC Act /
FM Act

EPBC o
Act within

5km

Ecological Community
Name

Freshwater Wetlands on
Coastal Floodplains of the
New South Wales North

Records

Habitat / Community Description

Associated with coastal areas subject to periodic flooding
and in which standing fresh water persists for at least part
of the year in most years. Typically occurs on silts, muds
or humic loams in low-lying parts of floodplains, alluvial
flats, depressions, drainage lines, backswamps, lagoons
and lakes but may also occur in backbarrier landforms
where floodplains adjoin coastal sandplains. Generally

Likelihood of Occurrence

Absent. The vegetation
within the project site is not
commensurate with this

Potential for Impact

None. Due to its
absence on site, there

Coast. Svdnev Basin and E - Known  occur below 20 m elevation on level areas. They are ecological community. would be no impacts to
South’E{!st Cgrner dominated by herbaceous plants and have very few woody Therefore, this ecological this community due to
. . species. The structure and composition of the community community does not occur  the project.
Bioregions . . : ! ;
varies both spatially and temporally depending on the on the project site.
water regime: Those that lack standing water most of the
time are usually dominated by dense grassland or
sedgeland vegetation, often forming a turf less than 0.5
metre tall and dominated by amphibious plants.
Littoral Rainforest is generally a closed forest, the
. . . structure and composition of which is strongly influenced
Littoral Rainforest in the : - : .
by its proximity to the ocean. The plant species of this
New South Wales North . ) : i .
. community are predominantly rainforest species. Several Absent. The vegetation
Coast, Sydney Basin and . - - e h o .
species have compound leaves, and vines may be a major  within the project site is not None. Due to its
South East Corner . . . ; .
Bioredions — TSC Act component of the canopy. These features differentiate commensurate with this absence on site, there
9 E CE Known littoral rainforest from forest or scrub, but while the canopy  ecological community. would be no impacts to
. . is dominated by rainforest species, scattered emergent Therefore, this ecological this community due to
Littoral rainforests and S . ) h
. : individuals of sclerophyll species, such as Angophora community does not occur  the project.
coastal vine thickets of i T - ! ;
: costata, Banksia integrifolia, Eucalyptus botryoides and on the project site.
eastern Australia — EPBC . - : -
Eucalyptus tereticornis occur in many stands. There is
Act . . o -
considerable floristic variation between stands and in
particular areas, localised variants may be recognised.
Typically, the trees form three major strata: emergents,
Lowland Rainforest in the canopy and sub-canopy which, combined with variations in .
. ; . Absent. The vegetation
NSW North Coast and crown shapes and sizes results in an irregular canopy ithin th . o N D .
Sydney Basin Bioregions — appearance. The trees are taxonomically diverse at the within the project .S'te IS not one. bue to. its
TSC Act enus and fémil levels, and some may have buttressed commensurate with this absence on site, there
E CE Known ¢ Y ! Y ecological community. would be no impacts to

Lowland Rainforest of
Subtropical Australia —
EPBC Act

roots. A range of plant growth forms are present in
Lowland Rainforest, including palms, vines and vascular
epiphytes. In disturbed stands of this community the
canopy cover may be broken, or the canopy may be
smothered by exotic vines.

Therefore, this ecological
community does not occur
on the project site.

this community due to
the project.
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Records

Species / Population /

BC Act /

EPBC " ithin
FM Act

Ecological Community
Act
5km

Name

Moist Shale Woodland in
the Sydney Basin
Bioregion — TSC Act

Habitat / Community Description

Similar to Cumberland Plain Woodland. It differs in having
a shrub understorey that contains plants from moist
habitats. Dominant canopy trees include Forest Red

Gum Eucalyptus tereticornis, Grey Box E. moluccana,
Narrow-leaved Ironbark E. crebra and Spotted Gum
Corymbia maculata. Small trees, such as Hickory Wattle

Likelihood of Occurrence

Absent. The vegetation
within the project site is not
commensurate with this

Potential for Impact

None. Due to its
absence on site, there

Western Svdnev Dr E CE Known  Acacia implexa and Sydney Green Wattle A. ecological community. would be no impacts to
Rainforest);n d K//Iois); parramattensis subsp. parramattensis are also common. Therefore, this ecological this community due to
Woodland on Shale — The shrub layer includes Breynia oblongifolia, Hairy community does not occur  the project.
EPBC Act Clerodendrum Clerodendrum tomentosum and Indian on the project site.
Weed Siegesbeckia orientalis subsp. orientalis. Contains
many more species and other references should be
consulted to identify these.
The community typically has an open to very sparse layer
Montane Peatlands and ty typically P Very sparse iay
of shrubs, 1-5 m tall, (eg. Baeckea gunniana, B. utilis,
Swamps of the New Cali itvoides. L Lo L
England Tableland, NSW al istemon p|ty0|_es_, eptospermum juniperinum, L. )
North Coast, Sydney lanigerum, L. myrtifolium, L. obovatum, L. polygalifolium). ~ Absent. The vegetation '
Basin, South East Corner, Species of Epacris (eg. E. breviflora, E. microphylla, E. within the project site is not  None. Due to its
South Eastern Highlands paludosa) and Hakea microcarpa are also common commgnsurate W'th. this absence on §|te, there
and Australian Alps E E Known shrubs. In some peatlands and swamps, particularly those ecological community. W(.)UId be no Impacts to
bioregions — TSC Act ith h ¢  disturb ¢ ati ’ . Therefore, this ecological this community due to
with-a history of disturbance to vegetation, solls or community does not occur  the project.
) hydrology, the shrub layer comprises dense thickets on the project site.
Temperate Highland Peat of Leptospermum species. In other peatlands and swamps
Swamps on Sandstone — with a history of grazing by domestic livestock, the shrub
EPBC Act
layer may be very sparse or absent.
General structural form is open-forest but may now exist
as woodland or remnant trees. The tree canopy layer is Absent. The vegetation
characterised by Spotted Gum Corymbia maculata and within the project site is not  None. Due to its
Pittwater and Wagstaffe Grey Ironbark Eucalyptus paniculata and is associated commensurate with this absence on site, there
Spotted Gum Forest in the E - Known  with Smooth-barked Apple Angophora costata, Red ecological community. would be no impacts to

Sydney Basin Bioregion

Bloodwood Corymbia maculata, Broad-leaved White
Mahogany E. umbra, Grey Gum E. punctata,

Turpentine Syncarpia glomulifera, Bangalay E. botryoides,
and Rough-barked Apple Angophora floribunda.

Therefore, this ecological
community does not occur
on the project site.

this community due to
the project.
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Species / Population /

: : BCAct/ EPBC Records : : o o :
Ecological Community within Habitat / Community Description Likelihood of Occurrence Potential for Impact
N FM Act Act 5Km

As the name suggests, this EEC is found on the river flats
of the coastal floodplains. It has a tall open tree layer of
eucalypts, which may exceed 40 m in height, but can be
considerably shorter in regrowth stands or under
conditions of lower site quality. While the composition of
the tree stratum varies considerably, the most widespread
and abundant dominant trees include Eucalyptus

River-Flat Eucalvot Forest tereticornis (Forest Red Gum), E. amplifolia (Cabbage Absent. The vegetation
on Coastal FIooc)jlpIains of Gum), Angophora floribunda (Rough-barked Apple) and A.  within the project site is not  None. Due to its

p subvelutina (Broad-leaved Apple). Eucalyptus commensurate with this absence on site, there
the New South Wales . - - ) ”
North Coast, Sydney E - Known bauerlar_1a (Blue Box),_ E. botryoides (Bangalay) and E. ecological community. W(_)uld be no impacts to
Basin and Sbuth East elata (River Peppermint) may be common south from Therefore, this ecological this community due to

: . Sydney, E. ovata (Swamp Gum) occurs on the far south community does not occur  the project.
Corner Bioregions . ; ! ;
coast, E. saligna (Sydney Blue Gum) and E. grandis on the project site.

(Flooded Gum) may occur north of Sydney, while E.
benthamii is restricted to the Hawkesbury floodplain. A
layer of small trees may be present, including Melaleuca
decora, M. styphelioides (Prickly-leaved Teatree),
Backhousia myrtifolia (Grey Myrtle), Melia azaderach
(White Cedar), Casuarina cunninghamiana (River Oak)
and C. glauca (Swamp Oak).

This EEC has an open forest structure with a canopy

Shale Gravel Transition

Forest in the Svdnev Basin dominated by Broad-leaved Ironbark Eucalyptus fibrosa, Absent. The vegetation
: . yaney with Grey Box E. moluccana and Forest Red Gum E. within the project site isnot  None. Due to its
Bioregion — TSC Act . . . . ; .
tereticornis occurring less frequently. Paperbark Melaleuca commensurate with this absence on site, there
. E CE Known  decorais common in the small tree layer. A sparse shrub ecological community. would be no impacts to
Cumberland Plain Shale h Co ; - . ; .
Woodlands and Shale- Iay_er is usual_ly present V\_/hlch includes Blackth_orn Bursaria Thereforg, this ecological this community due to
" spinosa, Daviesia ulicifolia and Peach Heath Lissanthe community does not occur  the project.
Gravel Transition Forest — : - . ! :
strigosa. Contains many more species and other on the project site.

EPBC Act references should be consulted to identify these.
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Species / Population /

BC Act /

EPBC " ithin
FM Act

Ecological Community
Act
5km

Name

Shale Sandstone
Transition Forest in the
Sydney Basin Bioregion —
TSC Act

Habitat / Community Description

Occurs at the edges of the Cumberland Plain, where clay
soils from the shale rock intergrade with earthy and sandy
soils from sandstone, or where shale caps overlay
sandstone. The boundaries are indistinct, and the species
composition varies depending on the soil influences. The
main tree species include Forest Red Gum (Eucalyptus

Likelihood of Occurrence

Absent. The vegetation
within the project site is not
commensurate with this

Potential for Impact

None. Due to its
absence on site, there

CE CE Known & tereticornis), Grey Gum (E. punctata), stringybarks (E. ecological community would be no impacts to

Shale Sandstone PMST globoidea, E. eugenioides) and ironbarks (E. . Therefore, this ecolog.ical this community due to
Transition Forest of the fibrosa and E. crebra). Areas of low sandstone influence communit;/ does not occur  the project
Svdnev Basin Bioregion — (more clay-loam soil texture) have an understorey that is on the proiect site ’
EBIQBC),/Act 9 closer to Cumberland Plain Woodland. Shale Sandstone proj ’

Transition Forest in the Sydney Basin Bioregion contains

many more species than described for the canopy (above)

and other references should be consulted to identify these.

Southern Sydney sheltered forest on transitional

sandstone soils is an open forest dominated by eucalypts

with scattered subcanopy trees, a diverse shrub layer and

a well-developed groundcover of ferns, forbs, grasses and

graminoids. The doml_nan_t trees |nclud(_es Angophora Absent. The vegetation

costata, Eucalyptus piperita and occasionally Eucalyptus o . o .
Southern Sydney ilularis. particularly around Helensburgh. Corvmbia within the project site is not  None. Due to its
sheltered forest on pummifére:l 0CCUIS %:'e ently within thegcc')mma/nit commensurate with this absence on site, there
transitional sandstone E - Known glthou h generall at?ower);bun dance than the o)t/her ecological community. would be no impacts to
soils in the Sydney Basin ghg y i Therefore, this ecological this community due to
Bioregion eucalypts. Features that distinguish Southern Sydney community does not occur  the project

sheltered forest on transitional sandstone soils from on the proiect site ’

vegetation more typical of sandstone gullies in the eastern proj ’

Sydney basin include the occurrences of Eucalyptus

pilularis, Acacia binervata, Elaeocarpus reticulatus,

Pittosporum undulatum and its relatively dense

groundcover of ferns, grasses, rushes, lilies and forbs.

This community is found on the coastal floodplains of

NSW. It has a dense to sparse tree layer in which

Casuarina glauca (swamp oak) is the dominant species Absent. The vegetation
Swamp Oak Floodplain northwards from Bermagui. Other trees including Acmena  within the project site is not  None. Due to its
Forest of the New South smithii (lilly pilly), Glochidion spp. (cheese trees) commensurate with this absence on site, there
Wales North Coast, E - Known  and Melaleuca spp. (paperbarks) may be present as ecological community. would be no impacts to

Sydney Basin and South
East Corner Bioregions

subordinate species, and are found most frequently in
stands of the community northwards from Gosford. Tree
diversity decreases with latitude, and Melaleuca

ericifolia is the only abundant tree in this community south
of Bermag.

Therefore, this ecological
community does not occur
on the project site.

this community due to
the project.
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Species / Population /

BC Act /

Ecological Community EM Act

Name

Habitat / Community Description

This swamp community has an open to dense tree layer of
eucalypts and paperbarks although some remnants now
only have scattered trees as a result of partial clearing.
The trees may exceed 25 m in height, but can be
considerably shorter in regrowth stands or under
conditions of lower site quality where the tree stratum is
low and dense. For example, stands dominated

by Melaleuca ericifolia typically do not exceed 8 m in
height. The community also includes some areas of
fernland and tall reedland or sedgeland, where trees are
very sparse or absent. The most widespread and

Swamp Sclerophyll Forest
on Coastal Floodplains of
the New South Wales

Likelihood of Occurrence

Absent. The vegetation
within the project site is not
commensurate with this

Potential for Impact

None. Due to its
absence on site, there

North Coast, Sydney E i Known abundant dominant trees including Eucalyptus robusta '?'zc()alrc;glc?rzl iﬁ@rggc:gy.'cal \t/\rl]qsugjog]emnon!{n%ac:si;o
Basin and South East (swamp mahogany), Melaleuca quinquenervia (paperbark) communit' d:)es ot %Iccur th:s ro'ectu ity du
Corner Bioregions and, south from Sydney, Eucalyptus botryoides (Bangalay) on the royect site project.

and Eucalyptus longifolia (Woollybutt). Other trees may be proj ’

scattered throughout at low abundance or may be locally

common at few sites, including Callistemon

salignus (Sweet Willow Bottlebrush), Casuarina glauca

(Swamp Oak) and Eucalyptus resinifera subsp.

hemilampra (Red Mahogany), Livistona

australis (Cabbage Palm) and Lophostemon

suaveolens (Swamp Turpentine).

A complex of vegetation types largely restricted to

freshwater swamps in coastal areas. These also vary Absent. The vegetation

considerably due to fluctuating water levels and seasonal within tHe project site is not  None. Due to its

conditions. Characteristic species include sedges and . ; : .
Sydney Freshwater aquatic plants such as Baumea species, Eleocharis commensurate with this absence on site, there
Wetlands in the Sydney E - Known hacelata. Gahni ies. Ludwidi ! loides subs ecological community. would be no impacts to
Basin Bioregion sphacetata, f>ahniaspecies, Ludwigia peplo P- Therefore, this ecological this community due to

montevidensis and Persicaria species. Areas of open community does not occur  the project

water may occur where drainage conditions have been on the proiect site )

altered and there may also be patches of emergent trees proj ’

and shrubs.

Open forest, with dominant canopy trees including

Turpentine Syncarpia glomulifera, Grey Gum Eucalyptus .
Sydney Turpentine- punctata, Grey Ironbark E. paniculata and Thin-leaved vAvit:ﬁiinttHeTSreo}:eecgfzti?:?; not  None. Due to its
Ironbark Forest — TSC Act Stringybark E. eugenoides. In areas of high rainfall (over commensuratje with this absen.ce on site. there

E CE Known & 1050 mm per annum) Sydney Blue Gum E. salignais more ecological community would be no imp;acts o

Turpentine-lronbark Forest PMST  dominant. The shrub stratum is usually sparse and may ’

in the Sydney Basin
Bioregion — EPBC Act

contain mesic species such as Sweet Pittosporum
Pittosporum undulatum and Elderberry Panax Polyscias
sambucifolia. Contains many more species and other
references should be consulted to identify these.

Therefore, this ecological
community does not occur
on the project site.

this community due to
the project.
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Species / Population /

BC Act /

Ecological Community EM Act

Name

Habitat / Community Description

Themeda australis is the dominant species in the
Themeda Grassland on seacliffs and coastal headlands in
the NSW North Coast, Sydney Basin and South East
Corner bioregion ecological commmunity. Themeda
australis is an extremely widespread species, but in this
community it may have a distinctive appearance, being
prostrate and having glaucous leaves. These features are

Themeda grassland on
seacliffs and coastal
headlands in the NSW

Likelihood of Occurrence

Absent. The vegetation
within the project site is not
commensurate with this

Potential for Impact

None. Due to its
absence on site, there

North Coast. Svdne E - Known retained in cultivation and the form is believed to be ecological community. would be no impacts to
Basin and S'outyh Ea)ét genetically distinct. Banksia integrifolia subsp. integrifolia, Therefore, this ecological this community due to
: . Westringia fruticosa and Acacia sophorae occurs as an community does not occur  the project.
Corner Bioregions ! ;
emergent shrub or as a dense cover where they have on the project site.
recruited over grasslands. Smaller shrubs occur often as
prostrate to dwarf forms, most frequently Pimelea linifolia,
Hibbertia vestita, Pultenaea maritima and Westringia
fruticosa.
A dry vine scrub community of the Cumberland Plain,
western Sydney. Canopy trees include Prickly Paperbark
(Melaleuca styphelioides), Hickory Wattle (Acacia implexa)
We_stern S)_/dney Dry and Natl_ve Quince (A_Iec;ryon subcinereus). There are Absent. The vegetation
Rainforest in the Sydney many rainforest species in the shrub layer, such as Mock g . o .
o . - e . within the project site is not  None. Due to its
Basin Bioregion — TSC Act Olive (Notolaea longifolia), Hairy Clerodendrum . ; ;
commensurate with this absence on site, there
E CE Known & (C.:Ierodendrum.tomentosum) and Yellow ecological community would be no impacts to
Western Sydney Dry PMST Pittosporum (Pittosporum revolutum). The shrub layer Therefore. this ecolo .ical this community due to
Rainforest and Moist combines with vines, such as Gum Vine (Aphanopetalum - 9 . y
. - community does not occur  the project.
Woodland on Shale — resinosum), Wonga Vine (Pandorea pandorana) and on the proiect site
EPBC Act Slender Grape (Cayratia clematidea) to form dense proj '
thickets in sheltered locations. Contains many more
species and other references should be consulted to
identify these.
Migratory Species
Low-moderate. This :f}?sllls(eé%i;;%iﬁdm’
The Fork-tailed Swift is almost exclusively aerial, flying species has the potential to . P L
f | h | b d and fl h : . likely only be transiting
Fork-tailed Swift rom less than 1 m to at least SOQ m above ground an y over t_ e p(Oject site through the project site
- CJK PMST  probably much higher. In Australia, they mostly occur over  during migration. '

(Apus pacificus) inland plains but sometimes above foothills or in coastal

areas.

Therefore, this species has
the potential to occur within
the project site.

and would be unlikely
to experience any
substantial impacts due
to the project.
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BCAct/ EPBC Hecords
within

FM Act Act Likelihood of Occurrence

Ecological Community

Habitat / Community Description Potential for Impact

Name

Oriental Cuckoo

5km

Non-breeding habitat only: monsoonal rainforest, vine
thickets, wet sclerophyll forest or open Casuarina, Acacia

Low-moderate. This
species has the potential to
fly over the project site

Unlikely. If present,
this species would
likely only be transiting
through the project site,

(Cuculus optatus) CJK PMST  or Eucalyptus woodlands. The species frequently occurs during migration. and would be unlikel
P at edges or ecotones between habitat types. Riparian Therefore, this species has {0 experience an y
forest is favoured habitat in the Kimberley region. the potential to occur within b pert li y d
the project site substantial impacts due
) to the project.
Non-breeding habitat only: Found across a range of Low-moderate. This Uf‘""e'y: If present,
. o . . this species would
habitats, more often over wooded areas, where it is almost  species has the potential to likely only be transitin
White-throated Needletail exclusively aerial. Large tracts of native vegetation, fly over the project site throﬁ h t)tl1e roiect sitge
(Hirundapus caudacutus) CJK PMST  particularly forest, may be a key habitat requirement for during migration. and vgould bg anIikeI ’
P the species. Found to roost in tree hollows in tall trees on Therefore, this species has . y
- . ... 1o experience any
ridge-tops, on bark or rock faces. Appears to have the potential to occur within A
traditional roost sites the project site substantial impacts due
) proj ) to the project.
Low. No suitable rainforest . .
or similar closed forests Unllkely. As this
. S habitat occurred within the ~ SPccles has a IOV.V
Wet forest specialist, found mainly in rainforest and wet . . o chance of occurring
Black-faced Monarch - ) : project site. Therefore, it is o ; 5
. Bonn PMST  sclerophyll forest, especially in sheltered gullies and . . within the project site, it
(Monarcha melanopsis) d considered that this . .
slopes with a dense understorey of ferns and/or shrubs. . is unlikely to be
species has a low chance impacted by the
of occurring within the P y
. . project.
project site.
Low. No suitable rainforest . .
or similar closed forests gn;g:éyhgsﬂfw
Dense vegetation, mainly in rainforest but also in moist habitat occurred within the p :
. . . . o chance of occurring
Spectacled Monarch forest or wet sclerophyll and occasionally in other dense project site. Therefore, it is o ; S
- Bonn PMST . . . . within the project site, it
(Monarcha trivirgatus) vegetation such as mangroves, drier forest and considered that this is unlikely to be
woodlands. species has a low chance impacte dyb the
of occurring within the P y
. . project.
project site.
Low. No suitable aquatic Unlikely. As this
or similar habitat occurred species has a low
Yellow Wagtail Non-breeding habitat only: mostly wellwatered open within the project site. chance of occurring
9 C,JK PMST  grasslands and the fringes of wetlands. Roosts in Therefore, it is considered within the project site, it

(Motacilla flava)

mangroves and other dense vegetation.

that this species has a low
chance of occurring within
the project site.

is unlikely to be
impacted by the
project.
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Species / Population /

BC Act /

Ecological Community EM Act

Name

Habitat / Community Description

Eucalypt forest and woodlands, at high elevations when
breeding. They are particularly common in tall wet
sclerophyll forest, often in gullies or along water courses.

Satin Flycatcher In woodlands they prefer open, grassy woodland types.

Likelihood of Occurrence

along water or similar
closed forests habitat
occurred within the project

Low. No suitable gullies or

Potential for Impact

Unlikely. As this
species has a low
chance of occurring

(Myiagra cyanoleuca) - Bonn PMST During migration, habitat preferences expand, with the site. Therefore, it is within the project site, it
ylagra cy species recorded in most wooded habitats except considered that this is unlikely to be
rainforests. Wintering birds in northern Qld will use species has a low chance impacted by the
rainforest - gallery forests interfaces, and birds have been  of occurring within the project.
recorded wintering in mangroves and paperbark swamps. project site.
Ir_n%ﬁ.t/'(\jlgnssitsflseimilar Unlikely. As this
Moist, dense habitats, including mangroves, rainforest, - S species has a low
L . . habitat occurred within the :
Rufous Fantail riparian forests and thickets, and wet eucalypt forests with roiect site. Therefore. it is chance of occurring
(Rhipidura rufifrons) - Bonn PMST  adense understorey. When on passage a wider range of Eor{sidered.that this ! within the project site, it
P habitats are used including dry eucalypt forests and ies h | h is unlikely to be
woodlands and Brigalow shrublands. SPecies has a low chance impacted by the
of occurring within the :
. . project.
project site.
The species utilises a wide range of coastal wetlands and
some inland wetlands, with varying levels of salinity, and is
mostly found around muddy margins or rocky shores and Low. No wetlands or Unlikely. As this
rarely on mudflats. The Common Sandpiper has been similar habitat occurred species has a low
Common Sandoioer Bonn recorded in estuaries and deltas of streams, as well as on  within the project site. chance of occurring
(Actitis h oleu?:gs) - CJ K PMST banks farther upstream; around lakes, pools, billabongs, Therefore, it is considered within the project site, it
yp = reservoirs, dams and claypans, and occasionally piers and that this species has a low is unlikely to be
jetties. The muddy margins utilised by the species are chance of occurring within impacted by the
often narrow, and may be steep. The species is often project site. project.
associated with mangroves, and sometimes found in areas
of mud littered with rocks or snags.
In Australasia, the Sharp-tailed Sandpiper prefers muddy Low. No intertidal or Unlikely. As this
edges of shallow fresh or brackish wetlands, with similar habitat occurred species has a low
Sharp-tailed Sandpiper Bonn inundated or emergent sedges, grass, saltmarsh or other within the project site. chance of occurring
(CaIiF()jris acuminafag) - cJ K PMST low vegetation. This includes lagoons, swamps, lakes and  Therefore, it is considered within the project site, it
" pools near the coast, and dams, waterholes, soaks, bore that this species has alow is unlikely to be
drains and bore swamps, saltpans and hypersaline chance of occurring within impacted by the
saltlakes inland. project site. project.
Low. No suitable intertidal . .
flats or similar habitat gn;g:éyﬁ:::;fw
CE This species has a widespread distribution in NSW east of  occurred within the project cEance of oceurrin
Curlew Sandpiper E BOI‘II:I PMST the Great Divide, particularly in coastal regions. The site. Therefore, it is within the proiect s?te it
(Calidris ferruginea) cJ K Curlew Sandpiper inhabits intertidal mudflats in estuaries considered that this is unlikely E[,o tj)e '

and bays, lakes and lagoons.

species has a low chance
of occurring within project
site.

impacted by the
project.
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Species / Population /

BC Act / Records
within

EM Act Likelihood of Occurrence

Ecological Community

Habitat / Community Description Potential for Impact

Name

5km

In Australasia, the Pectoral Sandpiper prefers shallow
fresh to saline wetlands. The species is found at coastal

Low. No wetlands or
similar habitat occurred
within the project site.

Unlikely. As this
species has a low
chance of occurring

Pect.orgl Sandpiper Bonn, PMST lagoons, estuaries, bays, swamps, lakes, inundated Therefore, it is considered within the project site, it
(Calidris melanotos) J,K . . : ; . .
grasslands, saltmarshes, river pools, creeks, floodplains that this species has alow s unlikely to be
and artificial wetlands. chance of occurring within impacted by the
project site. project.
Occurs in permanent and ephemeral wetlands up to 2000  Low. No aquatic or similar ~ Unlikely. As this
m above sea-level. They usually inhabit open, freshwater habitat occurred within the  species has a low
Latham's Snine Bonn wetlands with low, dense vegetation (e.g. swamps, flooded project site. Therefore, itis  chance of occurring
; pe ' PMST  grasslands or heathlands, around bogs and other water considered that this within the project site, it
(Gallinago hardwickii) J,K : . . . . . .
bodies). However, they can also occur in habitats with species has a low chance is unlikely to be
saline or brackish water, in modified or artificial habitats, of occurring within the impacted by the
and in habitats located close to humans or human activity.  project site. project.
. . VICE,
Bgr-talled GOdwlt Bonn, PMST As above. As above. As above.
(Limosa lapponica) CIK
Eastern Curlew CE,
(Numenius Bonn, PMST  As above. As above. As above.
madagascariensis) C,JK
Favours coastal areas, especially the mouths of large
Ospre
prey . Bonn PMST rivers, lagoons and lakes. Feed on fish over clear, open As above. As above.
(Pandion haliaetus) water
The Common Greenshank occurs in sheltered coastal Is_icr)nvzllé:\lt?allgittzrt“gc?(l:grrre d gn;::ﬁ:éyh:ss;r:fw
habitats, typically with large mudflats and saltmarsh, L . . p :
. ; within the project site. chance of occurring
Common Greenshank Bonn, mangroves or seagrass. Habitats include embayments, L ) o ; 0
. h PMST . - Therefore, it is considered within the project site, it
(Tringa nebularia) C,J K harbours, river estuaries, deltas and lagoons and are

recorded less often in round tidal pools, rock-flats and rock
platforms.

that this species has a low
chance of occurring within
the project site.

is unlikely to be
impacted by the
project.

Note: CE = Critically Endangered, E = Endangered, V = Vulnerable, Bonn = Convention on the Conservation of Migratory Species of Wild Animals, C = CAMBA (China-Australia Migratory Bird
Agreement), J = JAMBA (Japan-Australia Migratory Bird Agreement), K = ROKAMBA (Republic of Korea-Australia Migratory Bird Agreement).
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5 Matters of National Environmental Significance

An EPBC Act Protected Matters Search was undertaken within the DoEE on-line database (Last Accessed:
4 March 2021) to identify MNES which are known or have the potential to occur within a five kilometre radius
of the project site (Appendix A). These data, combined with the results of the field survey and other local
knowledge and records, were utilised to assess whether the type of activity proposed within the project site
would have, or is likely to have, a significant impact upon a MNES.

The identified MNES and site-specific responses are listed below.
World Heritage Properties

The project site is not part of or near any World Heritage Properties listed under the EPBC Act. Therefore,
the project will not impact on any World Heritage Properties.

National Heritage Places

The project site is not part of or near any National Heritage Places listed under the EPBC Act. Therefore, the
project will not impact on any National Heritage Places.

Wetlands of International Importance

The project site is not part of or near any Wetland of International Importance listed under the EPBC Act.
Therefore, the project will not impact on any Wetland of International Importance.

The Great Barrier Reef Marine Park

The project site is not part of or near (more than 500 kilometres) the Great Barrier Reef Marine Park.
Therefore, the project will not impact on the Great Barrier Reef Marine Park.

Commonwealth Marine Area

The project site is not part of or near a Commonwealth Marine Area. Therefore, the project will not impact on
any listed Commonwealth Marine Area.

Listed Threatened Ecological Communities

Based on the desktop search, seven threatened ecological communities (TECSs) listed under the EPBC Act
potentially occur within five km of the project site. A field assessment of the vegetation within the project
found that it was highly modified and disturbed. Most of the trees within the project are planed native/exotic
street trees (Section 3.1.1), which do not meet the any of the potential occurring TECs descriptions (Table
4-2). Therefore, the project will not have an impact on any TEC listed under the EPBC Act.

Listed Threatened Species

In total, 44 threatened species listed under the EPBC Act, or their habitat, were known to occur, or have
potential to occur within five km of the project site. The assessment of the listed threatened flora, fauna and
habitat within the project site found most species were unlikely to occur due to their preferred habitat being
absent and the poor quality habitat within the project site (Table 4-2). Two aerial mammal species were
found to have ‘Low-moderate’ potential to occur within the project site:

> Large-eared Pied Bat (Chalinolobus dwyeri) listed as vulnerable under the EPBC Act; and
> Grey-headed Flying-fox (Pteropus poliocephalus) listed as vulnerable under the EPBC Act.

There is potential foraging habitat within the vegetated area for the Large-eared Pied Bat within the project

site. The species is found mainly in areas with extensive cliffs and caves. As no hollowing-bearing trees will
be impacted as part of the project and the species is not generally known to occur in the Sydney region, the
project is unlikely to have a significant impact on this species.

A Grey-headed Flying-fox camp occurs approximately six kilometres south-west and 10.5 kilometres east at
Parramatta Park and Stony Creek, Gordon, respectively. Also, the tree vegetation within the project site has
the potential to provide a seasonal foraging resource as the species is known to commute up to 50

kilometres when foraging (DECC 2009). However, the loss of a small amount of vegetation (~0.6 ha) is likely
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to have minimal impact on the foraging capacity of the species as a large amount of the vegetation will be
retained within the project site.

Listed Migratory Species

In total, 17 migratory species listed under the EPBC Act have been recorded, or have potential habitat within,
five kilometres of the project site. Due to the small amount of habitat (for these species) that would be
disturbed, the project is unlikely to substantially modify, destroy or isolate important habitat, result in the
establishment of a harmful invasive species or seriously disrupt the lifecycle or migration of an ecologically
significant proportion of the population of a migratory species (Table 4-2).

Summary

Based this assessment, the project is unlikely to have any significant impact on a MNES listed under the
EPBC Act. Further assessments under the provisions of the EPBC Act are not considered beyond this point.
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6 Predicted Impacts

6.1 Vegetation to be Removed

The vegetation within the project site was highly modified and generally consisted of planted native and
exotic flora species. Based on the canopy, shrub and understory native species present, the vegetation
within the project area was considered to not be commensurate with a TEC that has potential to occur within
the broader study area (Table 4-2). The project will result in the removal of approximately 0.9 ha of
vegetation, as determined by the dripline area of native and exotic trees or shrubs within the project area
(see Figure 3-1). This calculation includes the native and exotic understory species within the dripline.

6.2 Threatened Species

No threatened species listed under the BC Act and EPBC Act were observed during field surveys. The
assessment of previous records and habitat requirements of the potentially occurring threatened species
found that most were unlikely to occur due to the lack of suitable habitat (Table 4-2) and records of
threatened species recorded previously in the broader study area were generally not within or close to the
project area. Therefore, the project is unlikely to have a significant impact on any threatened species listed
under the BC Act, and EPBC Act.

6.3 Fauna Habitat and Wildlife Corridors

The terrestrial habitat for threatened fauna species is limited as the project site is highly modified. The native
trees within the project site have the potential to provide suitable foraging habitat for a number of threatened
species including Grey-headed Flying-fox and Eastern Bent-winged Bat although the records of these and
other threatened species in the broader study area that could potentially use the forage habitat were
generally not within or close to the project area. Given the amount of habitat proposed to be removal is small
in comparison to the amount of habitat that will be retained within the project site and the surrounding area,
the project is unlikely to impact on terrestrial habitat that would be significantly important to the long-term
survival of any listed threatened fauna species.

As the project site occurs in a highly modified urban landscape and the native vegetation within the project
site is no directly connected with any larger patch of vegetation, it would unlikely serve as a meaningful
wildlife corridor.

6.4 Areas of Outstanding Biodiversity Value

At present, there are four critical habitats declared as Areas of Outstanding Biodiversity Value under the BC
Act:

> Gould's Petrel - critical habitat declaration;

> Little penguin population in Sydney's North Harbour - critical habitat declaration;

> Mitchell's Rainforest Snail in Stotts Island Nature Reserve - critical habitat declaration; and
> Wollemi Pine - critical habitat declaration.

Of the above listed critical habitats, the Little penguin population in Sydney's North Harbour - critical habitat
is located within approximately 22 kilometres of the project site. However, as the project site is not located in
close proximity to the critical habitat, the project would not be expected to have any direct or indirect effect
on this or any other declared critical habitat.

6.5 Key Threatening Processes

Key Threatening Processes (KTPs) are listed under the BC Act, FM Act and EPBC Act. Of these, six KTPs
have the potential to occur as a result of the project, these being:

> Clearing of native woodland vegetation (BC Act, EPBC Act);

> Aggressive exclusion of birds by noisy miners (Manorina melanocephala) (BC Act, EPBC Act);
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> Infection of native plants by Phytophthora cinnamomi (BC Act, EPBC Act);

> Introduction and establishment of Exotic Rust Fungi of the order Pucciniales pathogenic on plants of the
family Myrtaceae (BC Act);

> Human-caused climate change (BC Act, EPBC Act); and
> |nvasion of native plant communities by exotic perennial grasses (BC Act).
“Clearing of Native Vegetation”

The project will require the removal a small number of native trees and as such is likely to incrementally
contribute to the KTP “Clearing of Native woodland vegetation” but on a very small scale. In addition, the
mitigation measures provided in Section 7.2.1 of this report (specifically that suitable compensatory
replanting would occur) would mean the project would unlikely significantly contribute to this process.

“Aggressive exclusion of birds by noisy miners (Manorina melanocephala)”

As the project site occurs in an area with an established population of Noisy Miners, it is unlikely to further
contribute to this KTP.

“Infection of native plants by Phytophthora cinnamomi”

The proposal has the potential to contribute to this KTP due to an increased occurrence of vehicles, plant
and personnel on the project site during and following construction. These vectors could carry and spread
the fungus. Appropriate mitigation measures involving vehicles, plant and personnel within the project site
will provide an opportunity to ameliorate this KTP. Provided the mitigation measures provided in Section
7.2.1 of this report are implemented, the project is unlikely to significantly contribute to this process.

“Introduction and establishment of Exotic Rust Fungi of the order Pucciniales pathogenic on plants
of the family Myrtaceae”

The project may increase the level of stress and lower the resistance of some members of the Myrtaceae
family from alterations of their habitat. Exotic Rust Fungi may be introduced into the project site by increased
movement of plant, vehicles and personnel across the project site. It is expected that anti-contamination
procedures be implemented for plant, vehicles and personnel to minimise the chance of infection. Provided
the mitigation measures provided in Section 7.2.1 of this report are implemented, the project is unlikely to
significantly contribute to this process.

“Human-caused Climate Change”

The project will contribute to the KTP “Anthropogenic Climate Change” in the form of vegetation clearing and
greenhouse gas emissions generated by the project. However, the contribution of the project to this KTP is
considered to be negligible due to the small amount of vegetation to be cleared.

“Invasion of native plant communities by exotic perennial grasses”

The project has the potential to directly contribute to the KTP “Invasion of native plant communities by exotic
perennial grasses” by removing vegetation and disturbing soil in a landscape where exotic perennial grasses
are prevalent. However, much of the project site already contains exotic perennial grasses. Provided the
mitigation measures provided in Section 7.2.1 of this report are adhered to, the project is unlikely to
significantly contribute to this process.
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7 Recommendations for Avoidance and Mitigation

Recommended impact avoidance and mitigation measures that should be incorporated into the project
design are described in Sections 7.1 and Section 7.2 below. These recommendations will avoid and
mitigate impacts to flora, fauna and their habitat in the project and adjacent areas. In general, the
Biodiversity Guidelines: Protecting and managing biodiversity on RTA projects should be followed (RTA
2011).

7.1 Avoidance

> Use previously cleared / disturbed areas in preference to relatively undisturbed areas with native
vegetation;

> |nstall project boundary fencing to protect adjacent areas and ensure activities and ancillary facilities are
restricted to the project footprint; and

> Implement a stop-works procedure if threatened species are encountered during construction.

7.2 Mitigation

7.2.1 General

> All machinery should be cleaned of foreign soil and vegetative matter prior to entering the project site to
avoid the spread of Phytophthora cinnamomi pathogenic fungus (Myrtle Rust) and dispersal of seeds of
non-native plants;

> Strict weed management, monitoring and control practices should be implemented in accordance with
DPI to minimise the spread of exotic species into natural areas within the project site. In particular, the
following plant species should be targeted:

> Olea europaea subsp. cuspidata (African Olive), Lantana camara (Lantana) and Eragrostis curvula
(African lovegrass). - These plants are regulated with a general biosecurity duty to prevent,
eliminate or minimise any biosecurity risk they may pose. Any person who deals with any plant,
who knows (or ought to know) of any biosecurity risk, has a duty to ensure the risk is prevented,
eliminated or minimised, so far as is reasonably practicable. Must not be imported into the State or
sold.

> Asparagus aethiopicus (Asparagus Fern) — There is a Regional Recommended Measure for this
speceis: Managers should mitigate the risk of new weeds being introduced to their land. The plant
or parts of the plant should not be traded, carried, grown or released into the environment. Notify
the Local Control Authority if found. Exclusion zone: The plant should be eradicated from the land
and the land kept free of the plant. Core infestation: Land managers should mitigate spread from
their land. Land managers should reduce impacts from the plant on priority asset.

> Strict erosion and sediment control measures should be implemented, monitored and maintained to
prevent impacts on adjacent areas, particularly following vegetation clearing and grubbing and prior to
unfavourable weather events;

> Implement dust control measures where necessary to protect adjacent retained vegetation and water
quality in adjacent waterways and water bodies; and

> Stockpiling of materials should occur within previously disturbed areas and not within driplines or retained
vegetation.

722 Tree removal

> All tree trimming is to be in accordance with the Australian Standard AS4373 Pruning of amenity trees;

> All construction and development works near retained trees must abide by the Australian Standard AS
4970-2009 Protection of trees on development sites. Exclusion zones will be set up at the limit of clearing
in accordance with ‘Guide 2: Exclusion zones’ of the RTA Biodiversity Guidelines: Protecting and
managing biodiversity on RMS projects (RTA 2011);
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> Tree to be removed/retained should be clearly marked and in accordance within the Arboricultural Impact
Assessment (Green 2017) prior to clearing works;

> Pre-clearing and clearing procedure outlined in the RTA Biodiversity Guidelines: Protecting and Managing
Biodiversity on RMS Projects (RTA, 2011) need to be followed; and

> Where practicable, on completion of construction, roadside verge should be replanted with native
vegetation where there are opportunities to do so.
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8 Conclusion

The project will impact on approximately 0.9 ha of a highly modified landscape. Whilst a small number of
native trees occurred within the project area, these were considered to not form part of any potentially
occurring listed TECs.

The field surveys of the project site did not detect any threatened species listed under the BC Act or EPBC
Act. Numerous non-threatened native bird species were detected during the field surveys which were
common for the Sydney’s urban areas.

Whilst no habitat trees were detected, there is the potential for fauna to moving into the project and build a
nest/drey. Provided that a suitably qualified ecologist undertakes a pre-clearance check and supervises the
felling of all trees with potential fauna nest/drey/hollows to reduce the chances of harming any fauna
occupants, no threatened species is likely to be significantly impacted by the proposed project.

An assessment of the likelihood of occurrence and impact found that no threatened species, population or
ecological community listed under the BC Act and/or EPBC Act is likely to be significantly impacted by the
proposed project. In addition, no Commonwealth Matter of National Environmental Significance is likely to be
impacted by the proposed project.

In conclusion, the proposed project may result in a small amount habitat been impacted within the project
site. However, provided the recommendations in this report are implemented, the proposed project is unlikely
to remove, modify, fragment or isolate any area of habitat important to the long-term survival of the
addressed threatened flora and fauna species, population or ecological communities in the locality.
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Plate A-2. More mowed Lawns within the project site.

24 March 2021 Cardno 57



Q , Cardncf Ecological Impact Assessment

Pennant Hills Rd North Rocks Rd Intersection Road Upgrade

[

Plate A-3. Planted native street trees with a mowed lawn understory

hah

Plate A-4. Planted native street trees with a mixed native and weed understory
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Plate A-5. Road verge groundcover consisting primarily of the noxious weed African Lovegrass

24 March 2021 Cardno 59



Pennant Hills Rd North Rocks Rd
Intersection Road Upgrade

APPENDIX

B

FLORA AND FAUNA DATA

(Jj Cardno’

Shaping the Future




Q’j Cardno

Ecological Impact Assessment

Pennant Hills Rd North Rocks Rd Intersection Road Upgrade

Table B-1. Flora species observed within the project site (observations for 24 June 2017 & 12 March
2021 have been combined).

Scientific Name

Common Names

Native

NwW

Trees

Act

BC | EPBC
Act | Act WONS

Acharariaceae Kiggelaria africana Wild Peach -
Arecaceae Archontophoenix Bangalow Palm Y - - - )
cunninghamiana
Bignoniaceae Jacaranda mimosifolia* Jacaranda - - - - -
. Casuarina cunninghamiana . -
Casuarinaceae subsp. cunninghamiana River Oak Y - - -
Cupressaceae Cupressus leylandii Leylandii Cypress - - - - -
IChaem_aecyparls False Cypress )
awsoniana
(Flfe?l:?czgige) Erythrina x sykesii* Coral tree - - - - )
Fagaceae Quercus sp.* (Cultivar) Oak - - - - -
Lauraceae Cinnamomum camphora* Camphor Laurel - - - - -
Moraceae Ficus microcarpa var. hilli Fig Y - - - -
Angophora floribunda Rough-barked Apple Y - - - -
Corymbia maculata Spotted Gum Y - - - -
Eucalyptus microcorys Tallowwood Y - - - -
Myrtaceae Eucalyptus pilularis Blackbutt Y - - - -
Eucalyptus punctata Grey Gum Y - - - -
Eucalyptus saligna Sydney Blue Gum Y - - - -
Eucalyptus robusta Swamp Mahogany Y - - - -
Lophostemon confertus Brush Box Y - - - -
Olea_europaea subsp. African Olive ) RRM i i -
Oleaceae cuspidata*
Pittosporaceae Pittosporum undulatum Sweet Pittosporum Y -
Platanaceae Platanus sp. America Sycamore -
Proteaceae Grevillea robusta Silky Oak Y
Simaroubaceae  Quassia sp. Tree of Heaven -
Ulmaceae Ulmus sp.* Elm - - - - -
Shrubs
Araceae Monstera deliciosa* Fruit Salad Plant - - - - -
Ochnaceae Ochna serrulata* Mickey Mouse Plant - - - - -
Oleaceae L!gustrum Igcidum: Large-leaved Pr_ivet - - - - -
Ligustrum sinense Small-leaved Privet - - - - -
Roasaceae Prunus sp. Blackthorn -
Cotoneaster glaucophyllus Silverleaf cotoneaster -
Cotoneaster ponnosus -
Verbenaceae Lantana camara* Lantana - MM - - Yes
Ground Cover
Amaryllidaceae ~ Agapanthus praecox African Lily -
Asparagaceae Asparagus aethiopicus* Asparagus Fern - MM - - Yes
Asteraceae Taraxacum officinale* Dandelion - - - - -
Oxalidaceae Oxalis sp. - - - - - -
Plantaginaceae  Plantago lanceolata* Ribwort - - - - -
Chloris gayana* Rhodes Grass - - - - -
Poaceae Eragrostis curvula African Lovegrass - RRM
Stenotaphrum secundatum*  Buffalo Grass - - - - -
Vines
Araliaceae Hedera helix* English Ivy - - - - -
Oleaceae Jasminum polyanthum* Jasmine - - - - -
Rosales Fisus pumila Creeping/climbing fig Y
Note: * = Introduced species, MM = Mandatory Measure, RRM = Regional Recommended Measures,
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Table B-2. Fauna species observed within the project site (observations for 24 June 2017 & 12 March
2021 have been combined).

o BC EPBC
Scientific Name Common Names Act Act

Birds

Artamidae Cracticus torquatus Grey Butcherbird - -
Columbidae Columba livia* Rock Dove - -
Corvidae Corvus coronoides Australian Raven - -
Hirundinidae Hirundo neoxena Welcome Swallow - -
Meliphagidae Manorina melanocephala Noisy Miner - -
Psittacidae Trichoglossus haematodus Rainbow Lorikeet - -
Sturnidae Sturnus tristis* Common Myna - -

Note: * = Introduced species
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http://www.environment.gov.au/protection/environment-assessments

Summary

Matters of National Environmental Significance

This part of the report summarises the matters of national environmental significance that may occur in, or may
relate to, the area you nominated. Further information is available in the detail part of the report, which can be
accessed by scrolling or following the links below. If you are proposing to undertake an activity that may have a
significant impact on one or more matters of national environmental significance then you should consider the
Administrative Guidelines on Significance.

World Heritage Properties: None
National Heritage Places: None
Wetlands of International Importance: None
Great Barrier Reef Marine Park: None
Commonwealth Marine Area: None
Listed Threatened Ecological Communities: 9
Listed Threatened Species: 54
Listed Migratory Species: 17

Other Matters Protected by the EPBC Act

This part of the report summarises other matters protected under the Act that may relate to the area you nominated.
Approval may be required for a proposed activity that significantly affects the environment on Commonwealth land,
when the action is outside the Commonwealth land, or the environment anywhere when the action is taken on
Commonwealth land. Approval may also be required for the Commonwealth or Commonwealth agencies proposing to
take an action that is likely to have a significant impact on the environment anywhere.

The EPBC Act protects the environment on Commonwealth land, the environment from the actions taken on
Commonwealth land, and the environment from actions taken by Commonwealth agencies. As heritage values of a
place are part of the 'environment’, these aspects of the EPBC Act protect the Commonwealth Heritage values of a
Commonwealth Heritage place. Information on the new heritage laws can be found at
http://www.environment.gov.au/heritage

A permit may be required for activities in or on a Commonwealth area that may affect a member of a listed threatened
species or ecological community, a member of a listed migratory species, whales and other cetaceans, or a member of
a listed marine species.

Commonwealth Land: 8
Commonwealth Heritage Places: None
Listed Marine Species: 24
Whales and Other Cetaceans: None
Critical Habitats: None

Commonwealth Reserves Terrestrial: None

Australian Marine Parks: None

Extra Information

This part of the report provides information that may also be relevant to the area you have nominated.

State and Territory Reserves: 3
Regional Forest Agreements: None
Invasive Species: 48
Nationally Important Wetlands: None

Key Ecological Features (Marine) None



http://www.environment.gov.au/protection/environment-assessments
http://www.environment.gov.au/epbc/permits-and-application-forms

Detalls

Matters of National Environmental Significance

Listed Threatened Ecological Communities

[ Resource Information ]

For threatened ecological communities where the distribution is well known, maps are derived from recovery
plans, State vegetation maps, remote sensing imagery and other sources. Where threatened ecological
community distributions are less well known, existing vegetation maps and point location data are used to

produce indicative distribution maps.

Name
Blue Gum High Forest of the Sydney Basin Bioregion

Castlereagh Scribbly Gum and Agnes Banks
Woodlands of the Sydney Basin Bioregion

Coastal Swamp Oak (Casuarina glauca) Forest of New

South Wales and South East Queensland ecological
community

Coastal Upland Swamps in the Sydney Basin
Bioregion

Cooks River/Castlereagh Ironbark Forest of the
Sydney Basin Bioregion

River-flat eucalypt forest on coastal floodplains of
southern New South Wales and eastern Victoria
Shale Sandstone Transition Forest of the Sydney
Basin Bioregion

Turpentine-Ironbark Forest of the Sydney Basin
Bioregion

Western Sydney Dry Rainforest and Moist Woodland
on Shale

Listed Threatened Species
Name

Birds

Anthochaera phrygia

Regent Honeyeater [82338]

Botaurus poiciloptilus
Australasian Bittern [1001]

Calidris ferruginea
Curlew Sandpiper [856]

Falco hypoleucos
Grey Falcon [929]

Grantiella picta
Painted Honeyeater [470]

Hirundapus caudacutus
White-throated Needletail [682]

Lathamus discolor
Swift Parrot [744]

Status
Critically Endangered

Endangered

Endangered

Endangered

Critically Endangered
Critically Endangered
Critically Endangered
Critically Endangered

Critically Endangered

Status

Critically Endangered

Endangered

Critically Endangered

Vulnerable

Vulnerable

Vulnerable

Critically Endangered

Type of Presence

Community likely to occur
within area

Community may occur
within area

Community may occur
within area

Community likely to occur
within area

Community may occur
within area

Community likely to occur
within area

Community likely to occur
within area

Community likely to occur
within area

Community likely to occur
within area

[ Resource Information ]

Type of Presence

Foraging, feeding or related
behaviour likely to occur
within area

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
known to occur within area

Species or species



Name Status

Limosa lapponica baueri

Bar-tailed Godwit (baueri), Western Alaskan Bar-tailed Vulnerable
Godwit [86380]

Numenius madagascariensis
Eastern Curlew, Far Eastern Curlew [847]

Pachyptila turtur subantarctica
Fairy Prion (southern) [64445]

Vulnerable

Rostratula australis
Australian Painted Snipe [77037]

Endangered

Thinornis cucullatus cucullatus

Hooded Plover (eastern), Eastern Hooded Plover
[90381]

Vulnerable

Fish
Macquaria australasica
Macquarie Perch [66632]

Endangered

Prototroctes maraena
Australian Grayling [26179]

Vulnerable

Frogs
Heleioporus australiacus
Giant Burrowing Frog [1973]

Vulnerable

Litoria aurea
Green and Golden Bell Frog [1870]

Vulnerable

Mixophyes balbus

Stuttering Frog, Southern Barred Frog (in Victoria)
[1942]

Vulnerable

Mammals
Chalinolobus dwyeri
Large-eared Pied Bat, Large Pied Bat [183]

Vulnerable

Dasyurus maculatus maculatus (SE mainland population)

Spot-tailed Quoll, Spotted-tail Quoll, Tiger Quoll Endangered
(southeastern mainland population) [75184]

Isoodon obesulus obesulus

Southern Brown Bandicoot (eastern), Southern Brown Endangered
Bandicoot (south-eastern) [68050]

Petauroides volans

Greater Glider [254] Vulnerable
Petrogale penicillata
Brush-tailed Rock-wallaby [225] Vulnerable

Phascolarctos cinereus (combined populations of Qld, NSW and the ACT)

Critically Endangered

Koala (combined populations of Queensland, New Vulnerable
South Wales and the Australian Capital Territory)

[85104]

Potorous tridactylus tridactylus

Long-nosed Potoroo (SE Mainland) [66645] Vulnerable

Type of Presence

habitat known to occur
within area

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

Species or species habitat
known to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
known to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
known to occur within area

Species or species habitat
may occur within area



Name
Pseudomys novaehollandiae
New Holland Mouse, Pookila [96]

Pteropus poliocephalus
Grey-headed Flying-fox [186]

Other
Pommerhelix duralensis
Dural Land Snail [85268]

Plants
Acacia bynoeana
Bynoe's Wattle, Tiny Wattle [8575]

Acacia pubescens
Downy Wattle, Hairy Stemmed Wattle [18800]

Allocasuarina glareicola
[21932]

Asterolasia elegans
[56780]

Caladenia tessellata
Thick-lipped Spider-orchid, Daddy Long-legs [2119]

Cryptostylis hunteriana
Leafless Tongue-orchid [19533]

Cynanchum elegans
White-flowered Wax Plant [12533]

Darwinia biflora
[14619]

Eucalyptus camfieldii
Camfield's Stringybark [15460]

Genoplesium baueri

Yellow Gnat-orchid, Bauer's Midge Orchid, Brittle
Midge Orchid [7528]

Haloragodendron lucasii
Hal [6480]

Lasiopetalum joyceae
[20311]

Leptospermum deanei
Deane's Tea-tree [21777]

Melaleuca biconvexa
Biconvex Paperbark [5583]

Melaleuca deanei
Deane's Melaleuca [5818]

Status

Vulnerable

Vulnerable

Endangered

Vulnerable

Vulnerable

Endangered

Endangered

Vulnerable

Vulnerable

Endangered

Vulnerable

Vulnerable

Endangered

Endangered

Vulnerable

Vulnerable

Vulnerable

Vulnerable

Type of Presence

Species or species habitat
may occur within area

Foraging, feeding or related
behaviour known to occur
within area

Species or species habitat
known to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
known to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
known to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
known to occur



Name

Persicaria elatior
Knotweed, Tall Knotweed [5831]

Persoonia hirsuta
Hairy Geebung, Hairy Persoonia [19006]

Persoonia mollis subsp. maxima
[56075]

Pimelea curviflora var. curviflora
[4182]

Pimelea spicata
Spiked Rice-flower [20834]

Pterostylis saxicola
Sydney Plains Greenhood [64537]

Rhizanthella slateri
Eastern Underground Orchid [11768]

Rhodamnia rubescens

Scrub Turpentine, Brown Malletwood [15763]

Rhodomyrtus psidioides
Native Guava [19162]

Syzygium paniculatum

Magenta Lilly Pilly, Magenta Cherry, Daguba, Scrub
Cherry, Creek Lilly Pilly, Brush Cherry [20307]

Thesium australe
Austral Toadflax, Toadflax [15202]

Reptiles
Hoplocephalus bungaroides
Broad-headed Snake [1182]

Listed Migratory Species

Status

Vulnerable

Endangered

Endangered

Vulnerable

Endangered

Endangered

Endangered

Critically Endangered

Critically Endangered

Vulnerable

Vulnerable

Vulnerable

Type of Presence
within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
known to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

[ Resource Information ]

* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.

Name

Migratory Marine Birds
Apus pacificus
Fork-tailed Swift [678]

Migratory Terrestrial Species
Cuculus optatus

Oriental Cuckoo, Horsfield's Cuckoo [86651]

Hirundapus caudacutus
White-throated Needletail [682]

Monarcha melanopsis
Black-faced Monarch [609]

Threatened

Vulnerable

Type of Presence

Species or species habitat
likely to occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area



Name Threatened Type of Presence
Monarcha trivirgatus

Spectacled Monarch [610] Species or species habitat
known to occur within area

Motacilla flava

Yellow Wagtail [644] Species or species habitat
likely to occur within area

Myiagra cyanoleuca

Satin Flycatcher [612] Species or species habitat
known to occur within area

Rhipidura rufifrons

Rufous Fantail [592] Species or species habitat
known to occur within area

Migratory Wetlands Species
Actitis hypoleucos

Common Sandpiper [59309] Species or species habitat
may occur within area

Calidris acuminata

Sharp-tailed Sandpiper [874] Species or species habitat
may occur within area

Calidris ferruginea

Curlew Sandpiper [856] Critically Endangered Species or species habitat
may occur within area

Calidris melanotos

Pectoral Sandpiper [858] Species or species habitat
may occur within area

Gallinago hardwickii

Latham's Snipe, Japanese Snipe [863] Species or species habitat
likely to occur within area

Limosa lapponica

Bar-tailed Godwit [844] Species or species habitat
known to occur within area

Numenius madagascariensis

Eastern Curlew, Far Eastern Curlew [847] Critically Endangered Species or species habitat
may occur within area

Pandion haliaetus

Osprey [952] Species or species habitat
likely to occur within area

Tringa nebularia

Common Greenshank, Greenshank [832] Species or species habitat
likely to occur within area

Other Matters Protected by the EPBC Act
Commonwealth Land [ Resource Information ]

The Commonwealth area listed below may indicate the presence of Commonwealth land in this vicinity. Due to
the unreliability of the data source, all proposals should be checked as to whether it impacts on a
Commonwealth area, before making a definitive decision. Contact the State or Territory government land
department for further information.

Name

Commonwealth Land -

Commonwealth Land - Australian Postal Commission
Commonwealth Land - Australian Postal Corporation
Commonwealth Land - Australian Telecommunications Commission
Commonwealth Land - Defence Housing Authority

Commonwealth Land - Defence Service Homes Corporation
Commonwealth Land - Telstra Corporation Limited

Defence - TIMOR BARRACKS - DUNDAS



Listed Marine Species

[ Resource Information ]

* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.

Name

Birds

Actitis hypoleucos

Common Sandpiper [59309]

Apus pacificus
Fork-tailed Swift [678]

Ardea alba
Great Egret, White Egret [59541]

Ardea ibis
Cattle Egret [59542]

Calidris acuminata
Sharp-tailed Sandpiper [874]

Calidris ferruginea
Curlew Sandpiper [856]

Calidris melanotos
Pectoral Sandpiper [858]

Gallinago hardwickii
Latham's Snipe, Japanese Snipe [863]

Haliaeetus leucogaster
White-bellied Sea-Eagle [943]

Hirundapus caudacutus
White-throated Needletail [682]

Lathamus discolor
Swift Parrot [744]

Limosa lapponica
Bar-tailed Godwit [844]

Merops ornatus
Rainbow Bee-eater [670]

Monarcha melanopsis
Black-faced Monarch [609]

Monarcha trivirgatus
Spectacled Monarch [610]

Motacilla flava
Yellow Wagtail [644]

Myiagra cyanoleuca
Satin Flycatcher [612]

Threatened

Critically Endangered

Vulnerable

Critically Endangered

Type of Presence

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
known to occur within area



Name
Numenius madagascariensis
Eastern Curlew, Far Eastern Curlew [847]

Pachyptila turtur
Fairy Prion [1066]

Pandion haliaetus
Osprey [952]

Rhipidura rufifrons
Rufous Fantail [592]

Rostratula benghalensis (sensu lato)
Painted Snipe [889]

Thinornis rubricollis _rubricollis
Hooded Plover (eastern) [66726]

Tringa nebularia
Common Greenshank, Greenshank [832]

Extra Information

State and Territory Reserves

Name

Berowra Valley
Berowra Valley
Lane Cove

Invasive Species

Threatened

Critically Endangered

Endangered*

Vulnerable*

Type of Presence

Species or species habitat
may occur within area

Species or species habitat
known to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
known to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

[ Resource Information ]
State
NSW
NSW
NSW

[ Resource Information ]

Weeds reported here are the 20 species of national significance (WoNS), along with other introduced plants
that are considered by the States and Territories to pose a particularly significant threat to biodiversity. The
following feral animals are reported: Goat, Red Fox, Cat, Rabbit, Pig, Water Buffalo and Cane Toad. Maps from

Landscape Health Project, National Land and Water Resouces Audit, 2001.

Name

Birds

Acridotheres tristis

Common Myna, Indian Myna [387]

Alauda arvensis
Skylark [656]

Anas platyrhynchos
Mallard [974]

Carduelis carduelis
European Goldfinch [403]

Status

Type of Presence

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area



Name
Carduelis chloris
European Greenfinch [404]

Columba livia

Rock Pigeon, Rock Dove, Domestic Pigeon [803]

Lonchura punctulata
Nutmeg Mannikin [399]

Passer domesticus
House Sparrow [405]

Passer montanus
Eurasian Tree Sparrow [406]

Pycnonotus jocosus
Red-whiskered Bulbul [631]

Streptopelia chinensis
Spotted Turtle-Dove [780]

Sturnus vulgaris
Common Starling [389]

Turdus merula
Common Blackbird, Eurasian Blackbird [596]

Frogs
Rhinella marina
Cane Toad [83218]

Mammals
Bos taurus
Domestic Cattle [16]

Canis lupus familiaris
Domestic Dog [82654]

Felis catus
Cat, House Cat, Domestic Cat [19]

Lepus capensis
Brown Hare [127]

Mus musculus
House Mouse [120]

Oryctolagus cuniculus
Rabbit, European Rabbit [128]

Rattus norvegicus
Brown Rat, Norway Rat [83]

Rattus rattus
Black Rat, Ship Rat [84]

Type of Presence

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
known to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur



Name Status

Vulpes vulpes
Red Fox, Fox [18]

Plants
Alternanthera philoxeroides
Alligator Weed [11620]

Anredera cordifolia

Madeira Vine, Jalap, Lamb's-tail, Mignonette Vine,
Anredera, Gulf Madeiravine, Heartleaf Madeiravine,
Potato Vine [2643]

Asparagus aethiopicus

Asparagus Fern, Ground Asparagus, Basket Fern,
Sprengi's Fern, Bushy Asparagus, Emerald Asparagus
[62425]

Asparagus asparagoides

Bridal Creeper, Bridal Veil Creeper, Smilax, Florist's
Smilax, Smilax Asparagus [22473]

Asparagus plumosus
Climbing Asparagus-fern [48993]

Asparagus scandens
Asparagus Fern, Climbing Asparagus Fern [23255]

Cabomba caroliniana

Cabomba, Fanwort, Carolina Watershield, Fish Grass,
Washington Grass, Watershield, Carolina Fanwort,
Common Cabomba [5171]

Chrysanthemoides monilifera

Bitou Bush, Boneseed [18983]

Chrysanthemoides monilifera subsp. monilifera
Boneseed [16905]

Chrysanthemoides monilifera subsp. rotundata
Bitou Bush [16332]

Cytisus scoparius

Broom, English Broom, Scotch Broom, Common
Broom, Scottish Broom, Spanish Broom [5934]

Dolichandra unguis-cati

Cat's Claw Vine, Yellow Trumpet Vine, Cat's Claw
Creeper, Funnel Creeper [85119]

Eichhornia crassipes
Water Hyacinth, Water Orchid, Nile Lily [13466]

Genista linifolia

Flax-leaved Broom, Mediterranean Broom, Flax Broom
[2800]

Genista monspessulana

Montpellier Broom, Cape Broom, Canary Broom,
Common Broom, French Broom, Soft Broom [20126]

Genista sp. X Genista monspessulana
Broom [67538]

Lantana camara

Lantana, Common Lantana, Kamara Lantana, Large-
leaf Lantana, Pink Flowered Lantana, Red

Type of Presence
within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur



Name Status

Flowered Lantana, Red-Flowered Sage, White Sage,
Wild Sage [10892]
Lycium ferocissimum

African Boxthorn, Boxthorn [19235]

Opuntia spp.
Prickly Pears [82753]

Pinus radiata

Radiata Pine Monterey Pine, Insignis Pine, Wilding
Pine [20780]

Rubus fruticosus aggregate
Blackberry, European Blackberry [68406]

Sagittaria platyphylla
Delta Arrowhead, Arrowhead, Slender Arrowhead
[68483]

Salix spp. except S.babylonica, S.x calodendron & S.x reichardtii

Willows except Weeping Willow, Pussy Willow and
Sterile Pussy Willow [68497]

Salvinia molesta

Salvinia, Giant Salvinia, Aquarium Watermoss, Kariba
Weed [13665]

Senecio madagascariensis

Fireweed, Madagascar Ragwort, Madagascar
Groundsel [2624]

Type of Presence
within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area



Caveat

The information presented in this report has been provided by a range of data sources as acknowledged at the end of the report.

This report is designed to assist in identifying the locations of places which may be relevant in determining obligations under the Environment
Protection and Biodiversity Conservation Act 1999. It holds mapped locations of World and National Heritage properties, Wetlands of International
and National Importance, Commonwealth and State/Territory reserves, listed threatened, migratory and marine species and listed threatened
ecological communities. Mapping of Commonwealth land is not complete at this stage. Maps have been collated from a range of sources at various
resolutions.

Not all species listed under the EPBC Act have been mapped (see below) and therefore a report is a general guide only. Where available data
supports mapping, the type of presence that can be determined from the data is indicated in general terms. People using this information in making
a referral may need to consider the qualifications below and may need to seek and consider other information sources.

For threatened ecological communities where the distribution is well known, maps are derived from recovery plans, State vegetation maps, remote
sensing imagery and other sources. Where threatened ecological community distributions are less well known, existing vegetation maps and point
location data are used to produce indicative distribution maps.

Threatened, migratory and marine species distributions have been derived through a variety of methods. Where distributions are well known and if
time permits, maps are derived using either thematic spatial data (i.e. vegetation, soils, geology, elevation, aspect, terrain, etc) together with point
locations and described habitat; or environmental modelling (MAXENT or BIOCLIM habitat modelling) using point locations and environmental data
layers.

Where very little information is available for species or large number of maps are required in a short time-frame, maps are derived either from 0.04
or 0.02 decimal degree cells; by an automated process using polygon capture techniques (static two kilometre grid cells, alpha-hull and convex hull);
or captured manually or by using topographic features (national park boundaries, islands, etc). In the early stages of the distribution mapping
process (1999-early 2000s) distributions were defined by degree blocks, 100K or 250K map sheets to rapidly create distribution maps. More reliable
distribution mapping methods are used to update these distributions as time permits.

Only selected species covered by the following provisions of the EPBC Act have been mapped:
- migratory and
- marine

The following species and ecological communities have not been mapped and do not appear in reports produced from this database:

- threatened species listed as extinct or considered as vagrants
- some species and ecological communities that have only recently been listed
- some terrestrial species that overfly the Commonwealth marine area
- migratory species that are very widespread, vagrant, or only occur in small numbers
The following groups have been mapped, but may not cover the complete distribution of the species:
- non-threatened seabirds which have only been mapped for recorded breeding sites
- seals which have only been mapped for breeding sites near the Australian continent

Such breeding sites may be important for the protection of the Commonwealth Marine environment.

Coordinates

-33.76647 151.04753
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