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14SYDECO-0036 Ecological Impact Assessment — M2 Site

Appendix B: Flora List
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Abies sp.* X
Acacia linifolia White Wattle X
Acacia longifolia X X X
Acacia parramattensis Parramatta Wattle X X X
Acetosa sagittata* Rambling Rose X X
Adiantum aethiopicum Common Maidenhair
Adiantum hispidulum Rough Maidenhair Fern
Ageratina adenophora* Crofton Weed
Allocasuarina littoralis Black She-oak X X
Allocasuarina torulosa Forest Oak X
Angophora costata Smooth Barked Apple X
Anisopogon avenaceus X
Araujia sericifera * Moth Vine X
Aristea ecklonii Blue Stars X
Asparagus aethiopicus * | Asparagus Fern X X
Austrostipa pubescens X?
Baeckea sp. X
Banksia ericifolia Heath-leaved Banksia X X
Banksia oblongifolia Fern-leaved Banksia X
Banksia spinulosa Hairpin Banksia X X
Bidens pilosa * Cobbler's Pegs X X
Billardiera scandens Hairy Apple Berry X
Briza subaristata* X
Bromeliaceae var.* X
Brunoniella australis Blue Trumpet X
Bryophyllum delagoense* | Mother-of-millions X
Bursaria spinosa Native Blackthorn X
Callistemon salignus Willow bottlebrush X
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Cassytha glabella X
Cassytha pubescens X
Cestrum parqui* Green Cestrum X X
Cinnamomum camphora* | Camphor Laurel X X X X
Cirsium vulgare * Spear Thistle X X
Clematis sp. X
Clerodendrum Hairy Clerodendrum X
tomentosum
Conyza sp. * X X
Cortaderia selloana* Pampas Grass X
Cotoneaster sp.* X
Cyathochaeta diandra X X
Cynodon dactylon* Couch X
Cyperus sp.* X
Cytisus sp. X
Dianella caerulea Blue Flax-lily X X X
Dichondra repens Kidney Weed X
Dodonaea triquetra Large-leaf Hop-bush X X
Echium plantagineum* Paterson's Curse X
Ehrharta erecta * Panic Veldtgrass X X
Elaeocarpus reticulatus Blueberry Ash X
Entolasia stricta Wiry Panic X X
Eragrostis curvula * African Lovegrass X
Eucalyptus pilularis Blackbutt X
Eucalyptus resinifera Red Mahogany X X X
Eucalyptus sideroxylon Mugga Ironbark X
Eucalyptus tereticornis Forest Red Gum X
Gahnia sp. X
Fumaria sp. X
Gamochaeta sp.* Cudweed X
Geranium solanderi Native Geranium X
Glycine clandestina X
Gomphocarpus
P p* Balloon Cotton Bush X
physocarpus
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Grevillea buxifolia Grey Spider Flower X
Grevillea robusta+ Silky Oak X X X
Grevillea var. X
Hakea propinqua X X
Hakea salicifolia Willow-leaved Hakea X
Hakea teretifolia Needlebush X
Hardenbergia violacea False Sarsaparilla X
Hedera helix* English Ivy X X
Hibbertia aspera Rough Guinea Flower X
Hibbertia dentata Trailing Guinea Flower X
Hibbertia empetrifolia X X
Imperata cylindrica X
Ipomoea sp. X
Kunzea ambigua Tick Bush X X
Lambertia formosa Mountain Devil X X
Lantana camara* Lantana X X X X
Lepidosperma filiforme X X
Leptospermum trinervium | Flaky-barked Tea-tree X
Lepyrodia scariosa X X
Leucopogon juniperinus Prickly Beard-heath X X
Ligustrum lucidum * Large-leaved Privet X X X X X
Ligustrum sinense * Small-leaved Privet X X X
Lindsaea linearis Screw Fern X X
Lomandra longifolia Spiny-head Mat-rush X X
Lomandra obliqua X
Lomatia silaifolia Fern-leaved Lomatia X X
Macadamia sp.* Macadamia
Medicago sp. * X
Melaleuca armillaris Bracelet Honey-myrtle X
Melaleuca linariifolia Flat-leaved Paperbark X X
Melaleuca styphelioides Prickly-leaved Tea tree X
Microlaena stipoides X
Modiola caroliniana * Red-flowered Mallow X
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Notelaea venosa Veined Mock-olive X
Ochna serrulata* Mickey Mouse Plant X X X X
Olea europaea subsp. ) )
. *p P African Olive X
cuspidata
Oplismenus aemulus Wavy Beard Grass X
Oxalis perennans X
Ozothamnus diosmifolius | White Dogwood X X
Paspalum dilatatum* Paspalum X
Passiflora sp.*
Phyllostachys sp.* Bamboo X
Pittosporum undulatum Native Daphne X X X X X
Plantago lanceolata * Lamb's Tongues X X
Polyscias sambucifolia Elderberry Panax X X
Prunus sp.*
Pteridium esculentum Common Bracken X X
Pterostylis nutans Nodding Greenhood X X
Ptilothrix deusta X X
Ricinus communis* Castor Oil Plant X
Rubus sp.* Blackberry X
Schizaea dichotoma Branched Comb Fern X
Senecio .
s Fireweed X
madagascariensis
Senna pendula* X X X
Solanum nigrum* Black-berry Nightshade X
Solanum seaforthianum* Climbing Nightshade X
Sonchus oleraceus* Common Sowthistle X
Syagrus romanzoffiana* Cocos Palm X
Syncarpia glomulifera Turpentine X
Taraxacum officinale* Dandelion X
Tradescantia )
. - Wandering Jew X X X
fluminensis
Trifolium sp. X
Vinca major* Greater Periwinkle X
Xanthorrhoea sp. X
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Zieria sp.
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Appendix C: Fauna List

SCIENTIFIC NAME

COMMON NAME

AVES

Cacatua galerita

Sulphur-crested Cockatoo

Cacatua roseicapillus

Galah

Corvus coronoides

Australian Raven

Grallina cyanoleuca Magpie-lark
Gymnorhina tibicen Magpie
Manorina melanocephala Noisy minor

Strepera graculina

Pied Currawong

Trichoglossus haematodus

Rainbow Lorikeet

Vanellus miles

Masked Lapwing

AMPHIBIANS

Crinia signifera

Eastern Common Froglet

Litoria peronii

Peron’s Tree Frog

NON-FLYING MAMMALS

Trichosurus vulpecula

Brush-tailed possum

Oryctolagus cuniculus *

Rabbit

Pseudocheirus peregrinus

Ring-tailed Possum

BATS

Miniopterus schreibersii
oceanensis *

Eastern Bentwing-bat (probable via echolocation)

Chalinolobus gouldii

Gould’s wattled Bat (probable via echolocation)

Vespadelus regulus

Southern Forest Bat (possible via echolocation)

REPTILES

Physignathus lesueurii

Eastern Water Dragon

Eulamprus quoyii

Eastern Water Skink

" denotes threatened species. * denotes introduced species
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Appendix D: Anabat Analysis

Anabat 1 was located on the OSL site and Anabat 3 was located on the M2 site.

Bat Call Analysis by...Anna Uoyd | ABMN. 16941530391 | 40 Fishermans Drive | Emerald Beach MSW 2456

Tel: (02) 6655 2030 Mob: 0427 025 732 robanna_lloyd@ bigpond.com \4

Echolocation Call Sequences from the corner of Wicks Road and the M2 near Ryde
in the Sydney Basin Region

Introduction and Methodology

Bat calls were analysed using the program AnzlookW (WVersion 3.3q 03 October 2006, written by Chris
Corben, www.hoarybat.com). Identifications were made using a regional based guide to the
echolocation calls of microbats in New South Wales NSW (Pennay et al. 2004) and the accompanying
reference library of over 200 czalls from the Sydney Basin area of NSW

(http:/fwww. forest.nsw.gov.au/research/bats/default.asp). In addition, a reference library of 269 calls
from NSW (Law, State Forests of NSW) and a local reference library consisting of 42 calls recorded
within 150km of Coffs Harbour [Lloyd & Tolhurst).

Bat calls can be difficult to identify due to intra-specific and geographic wvariation, therefore a
reference library of local calls is a2 valuable tool for bat call identification.

Bat call analysis is reliant upon the presence of species-specific parameters such as call shape,
characteristic frequency, initial slope and time between calls (de Oliveira 1998, Rinehold et al. 2001).
Without the presence of definitive species-specific characteristics, 2 reliable identification cannot be
made. In addition, some species can never be distinguished (eg. Nyctophilus species), while others,
such as Rhinolophus megaphyllus, are distinctive.

To ensure reliable and accurate results the following protocols (adapted from Lioyd et. al. 2006) were
followed:
1. Recordings containing less than three pulses were not analysed (Law ef al. 1999, Law &

Chidel 2002).
2. Only search phase calls were analysed (McKenzie ef al. 2002).
3. Four categories of confidence in species identification were used [Mills et al. 1996):

a. definite —identity not in doubt
. probable — low probability of confusion with species of similar calls

c. possible — medium to high probability of confusion with species with similar calls;
and

d. wunknown bat — calls made by bats which cannot be identified to even a species
group.

4 Nyctophilus spp. are difficult to identify confidently from their calls and no attempt was
made to identify this genus to species level (Pennay et al. 2004, Law & Chidel 2002).

5. Other species found within the Sydney Basin Region of NSW are difficult to differentiate
confidently on recordings of poor quality. These calls are assigned to the following species
groups [(Mills et al. 1996, Pennay et al. 2004) and are included under each species as a
possible call:

a. Miniopterus schreibersii oceanensis / Vespadelus darlingtoni

Miniopterus schreibersii oceanensis) Vespadelus regulus

Vespadelus regulus / Vespadeius darlingtoni

Vespadelus troughtoni / Vespadelus vulturnus / Vespadelus pumilus

Chalinolobus gouldii /' Mormopterus spp.

Mormopterus sp.2 / Mormopterus norfolkensis

Nyctophilus spp. / Myotis macropus

Scotorepens orion / Scoteanax rueppellii

Scotorepens orion / Falsistrellus tasmaniensis

&

)

:w-:;-;_q"_—-nfu

Page | 1
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Bat Call Analysis by...Anna Lioyd ‘4

Results and Discussion

Two Anabats surveyed for two nights each. A total of 121 files were submitted for identification.
Results are presented for each night for each Anabat separately (Tables 2 and 3).

Of the 121 files submitted, 37 contained bat calls of sufficient length and quality that enabled an
attempt at analysis. The files received that were determined too low in guality for attempt at analysis
were so due to the faint nature of the recorded calls. The bats calls which met the protocols for
attempt at identification unfortunately failed to meet criteria for identification to a definite
confidence level. In particular, it was impossible to clarify to a definite level the bat calls that
belonged to the Miniopterus schreibersii oceanensis and Vespadelus regulus group. These species
have similar call characteristics and, in this instance, the calls provided contained pulses that were
particularly short in duration and steep in frequency variation (but not feeding buzzes), possibly due
to a cluttered environment in which the bats may have been navigating. MNo distinct feeding buzzes
and social interactions were evident in the calls.

Table 1 below shows a summary of the number and quality of files submitted from this survey.

Table 1: Summary of files received for analysis.

D MNight No bat call Bat call too Bat call but Total number
on file short to quality too of files
attempt ID low or not a received
search phase
call

Anabatl 5-6/10/2011 12 30 17 77
Anabatl 6-7/10/2011 10 - - 10
Anabat3 5-6/10/2011 3 1 - 18
Anabat3 6-7/10/2011 6 1 4 16

Table 2: Species identified from Anabat recordings from Anabat 1.

5-6/10/2011 6-7/10/2011
Identification confidence Identification confidence
Species Definite Probable Possible Definite Probable Possible
Chalinelobus gouldii - 2 16 B 3 B
Mormopterus - - -
norfolkensis”™ - - 16
Mormopterus sp.2 - - 16 - - -

7 . . - . .
List=d as Vulnerable under Schedule 2 of the Threatened Species Conservation Act 1885,

Table 3: Species identified from Anabat recordings from Anabat 3.

5-6/10/2011 6-7/10/2011
Identification confidence Identification confidence
Species Definite Probable Possible Definite Probable Possible
Chalinelobus gouldii - 1 1 B 3 B
Miniopterus - - 4
schreibersii oceanensis’ - 2 10
Vespadelus reqgulus - - 10 B 1 4

7 o . - - . .
Listed as Yulnerable under Schedule 2 of the Threatened Species Conservation Act 1885,

Page | 2
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Bat Call Analysis by...Anna Lloyd ‘J
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Appendix E: Impact Assessments (TSC
Act listed species)

An assessment of the impacts of the proposal on species, populations and ecological communities
listed under Schedules 1 and 2 of the TSC Act has been completed in accordance with the Guidelines
for threatened species assessment (DEC and DPI 2005).

The study area is unlikely to support any threatened flora species. The study area supports native
vegetation with potential and known habitat for a number of threatened fauna species. A full list of
species recorded within a 10 km radius of the study area is found in Appendix A; however, not all of
these species or their habitats are likely to be impacted. Potentially impacted items are listed below.

Endangered Ecological Communities

e Sydney Turpentine Ironbark Forest / Turpentine-lronbark Forest in the Sydney Basin Bioregion

Threatened Fauna

Bats
e Chalinolobus dwyeri (Large-eared Pied Bat)
e Miniopterus australis (Little Bentwing-bat)
e Miniopterus schreibersii oceanensis (Eastern Bentwing-bat)
e Mormopterus norfolkensis (East Coast Free-tail Bat)
e Pteropus poliocephalus (Grey-headed Flying-fox)

e Saccolaimus flaviventris (Yellow-bellied Sheathtail-bat)

e Callocephalon fimbriatum (Gang-gang Cockatoo population)
e Glossopsitta pusilla (Little Lorikeet)

e Ninox strenua (Powerful Owl)
Amphibians

e Pseudophryne australis (Red-crowned Toadlet).
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Sydney Turpentine Ironbark Forest

Sydney Turpentine Ironbark Forest (STIF) is listed as an Endangered Ecological Community (EEC)
under the TSC and a Critically Endangered Ecological Community under the EPBC Acts, although to
meet the criteria under the EPBC Act the patch needs to have intact vegetation structure, a tree canopy
cover greater than 10% and an area greater than 1 hectare.

The structure of the community was originally forest, but the community can also exist as woodland or
as remnant trees. Species composition varies between sites depending on geographical location and
local conditions (e.g. topography, rainfall, exposure). However, characteristic tree species in STIF are
Syncarpia glomulifera, Eucalyptus globoidea, Eucalyptus resinifera, Eucalyptus paniculata, Angophora
costata and Angophora floribunda (NSW Scientific Committee 1998).

STIF typically occurs on areas with clay soils derived from Wianamatta Shale, or shale layers within
Hawkesbury Sandstone. Occurrences of STIF may also occur on plateaus and hillsides and on the
margins of shale cappings over sandstone (NSW Scientific Committee 1998).

STIF is present within the Local Government Areas (LGAs) of Ashfield, Auburn, Canterbury, Concord,
Drummoyne, Leichhardt, Marrickville, Bankstown, Ryde, Hunters Hill, Baulkham Hills, Ku-ring-gai,
Hornsby, Parramatta, Bankstown, Rockdale, Kogarah, Hurstville, and Sutherland. The area is within
the County of Cumberland and entirely within the Sydney Basin Bioregion (NSW Scientific Committee
1998).

Large areas of STIF have been cleared for agriculture and urban development. Remnants are small and
scattered. Identified threats include: clearing, physical damage from recreational activities, rubbish
dumping, grazing, mowing, weed invasion. Only small areas of STIF are presently included in
conservation reserves (NSW Scientific Committee 1998). Only about 0.489 ha of this community
occurs in the study area. Approximately 0.02 ha of this community will be directly impacted by trimming
of branches.

How is the proposal likely to affect the lifecycle of a threatened species and/or population?
Not applicable, STIF is not a threatened species or population.

How is the proposal likely to affect the habitat of a threatened species, population or ecological
community?

Construction of the pedestrian bridge will result in the trimming of branches. This has been estimated at
0.02 hectare of STIF in the north east corner of the RMS Site. This is approximately only 4% of the
STIF in the locality (0.489 ha) which includes Bundara Reserve. It is anticipated that works will include
selective pruning of branches overhanging from Bundara Reserve.

There is little likelihood of the development having indirect effects such as changed hydrological regime
as long as drainage from the pedestrian bridge is directed away from the remainder of the community in
Bundara Reserve. Construction of buildings elsewhere on the M2 Site is downslope of Bundara
Reserve and will therefore not impact on the STIF.

Weeds and Phytophthora spread would be managed through inspection and washing of construction
machinery to prevent the introduction of weeds or Phytophthora to the RMS Site.

Does the proposal affect any threatened species or populations that are at the limit of its known
distribution?

Not applicable, STIF is not a threatened species or population. However, STIF is present within the
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LGAs of Ashfield, Auburn, Canterbury, Concord, Drummoyne, Leichhardt, Marrickville, Bankstown,
Ryde, Hunters Hill, Baulkham Hills, Ku-ring-gai, Hornsby, Parramatta, Bankstown, Rockdale, Kogarah,
Hurstville, and Sutherland (NSW Scientific Committee 1998). Thus, STIF is not at the limit of its known
distribution at the study area.

How is the proposal likely to affect current disturbance regimes?

The study area is located in an urban, built up area. Current disturbances at the site include
disturbances associated with urban areas (e.g. noise and light disturbance, changed hydrology from
impervious surfaces, rubbish dumping). However, some soil disturbance and grazing by feral animals
including the European Rabbit are present, and it is likely that introduced predators are present in the
study area. There have been no major fire events on the site in the last decade.

The Project may increase disturbances to this community by increasing the amount of foot traffic and
noise as a result of workers using footpaths between the pedestrian bridge and the buildings on the
RMS Site.

The Project would be unlikely to exacerbate grazing impacts from European Rabbit at the site. It would
also be unlikely to increase the density of introduced predators which would lead to increased predation
by species such as feral cats and European Red Fox. As well, the Project would be unlikely to alter the
current fire regime at the study area.

The Project has the potential to increase erosion, sedimentation and runoff through the construction of
the pedestrian bridge if mitigation measures such as sedimentation and erosion control are not
implemented.

How is the proposal likely to affect habitat connectivity?

The Project would not result in the fragmentation of STIF as the patch of STIF in Bundara Reserve is
not being removed.

How is the proposal likely to affect critical habitat?

Not applicable - critical habitat has not been declared for this community
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Large-eared Pied Bat

The Large-eared Pied Bat is listed as a vulnerable species under both the TSC Act and EPBC Act. Itis
found mainly in areas with extensive cliffs and caves, from Rockhampton in Queensland south to
Bungonia in the NSW Southern Highlands. It is generally rare with a very patchy distribution in NSW.
There are scattered records from the New England Tablelands and North West Slopes (OEH 2012).

The Large-eared Pied Bat is found in well-timbered areas containing gullies. It frequents low to mid-
elevation dry open forest and woodland close to caves, crevices in cliffs, old mine workings and disused
mud nests of the Fairy Martin. The relatively short, broad wing combined with the low weight per unit
area of wing indicates manoeuvrable flight. This species probably forages for small, flying insects below
the forest canopy (OEH 2012).

The Large-eared Pied Bat roosts in caves (near their entrances), crevices in cliffs, old mine workings
and in the disused, bottle-shaped mud nests of the Fairy Martin (Hirundo ariel). It is possible that the
species also roosts in trees hollows (DSEWPAC 2012). They are likely to hibernate during the cooler
months of the year. Females have been recorded raising young in maternity roosts (c. 20-40 females)
from November through to January in roof domes in sandstone caves. They remain loyal to the same
cave over many years (OEH 2012).

Large-eared Pied Bat has previously been recorded in the vicinity of the study area (OEH 2011b).
Despite not being recorded during field survey, Large-eared Pied Bat has the potential to be present in
the study area.

How is the proposal likely to affect the lifecycle of a threatened species and/or population?

The proposal could impact on the life cycle of Large-eared Pied Bat by reducing the amount of foraging,
roosting and breeding habitat available to the species, or degrading its habitat. Large-eared Pied Bat is
predominantly cave-roosting and breeding (Churchill 2008) and the proposal would not impact on
caves. The study area contains foraging habitat that would likely be marginal to this species which
prefers well-timbered areas close to gullies (OEH 2012). Thus, only marginal foraging and marginal
roosting (tree hollows) habitat would be reduced / degraded by the proposal for the species which could
impact on its life cycle.

The habitat of Large-eared Pied Bat would be reduced directly through the clearing of 0.72 ha of native
vegetation and six hollow-bearing trees representing marginal foraging and marginal roosting habitat,
respectively. Retained marginal foraging habitat of Large-eared Pied Bat would be degraded during
construction works which would introduce noise, ground vibrations, and some atrtificial light. Following
construction, there would be higher traffic levels, and increased noise and artificial light levels.

While the proposal would remove potential habitat for the Large-eared Pied Bat, the amount of habitat
being removed would be minimal with respect to the amount of potential habitat present for this species
within the locality e.g. within Lane Cove National Park. The loss of a small proportion of marginal
habitat would not represent a significant loss to Large-eared Pied Bat. The removal of habitat could
result in the reduction of a territorial range but is unlikely to affect the entire territory. The majority of
vegetation within the riparian corridor would be retained and is considered marginal foraging habitat for
the species. The proposal would not significantly fragment the habitat of the species, which is highly
mobile. Where the removal of trees is required, a pre-clearance protocol is to be adopted (Section
7.3). If roosts (disused Fairy Martin nests) are present in any trees proposed for clearing or if any
individuals of Large-eared Pied bat are present in tree hollows, an ecologist is to be present to capture
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and re-release individuals (where appropriate).

Little is documented on how Large-eared Pied Bat would respond to increased noise disturbance.
Overseas studies on bats that listen for their prey in addition to using echolocation have found that
these bats avoid areas with noise disturbance while foraging (Schaub et al. 2008, Siemers and Schaub
2011). It is possible that Large-eared Pied Bat forages in a similar manner to the bat species
investigated as they forage under the canopy and close to the ground (Churchill 2008). As such, it is
possible that Large-eared Pied Bat would avoid areas of noise disturbance while foraging. However,
foraging habitat in the study area is marginal habitat, likely to be used only occasionally. It is already
noise affected and is not likely to be important habitat which the species would rely on.

Regarding artificial light, overseas studies have found that some bats are attracted to higher densities of
prey species around lights while other species avoid lights (Jones 2000). As Large-eared Pied Bats
forage below the canopy and sometimes on the ground, it is likely that this species would avoid areas of
light disturbance. However, as stated above, foraging habitat in the study area is marginal habitat, likely
to be used only occasionally. It is already light affected and is not likely to be important habitat which
the species would be reliant on. To reduce the potential impacts on foraging activities, artificial lighting
of the passive recreation infrastructure is not recommended as this will likely deter the species.
Mitigation measures (Section 7.3) to reduce light spillage would also be implemented to minimise
impacts from artificial light.

The proposal would not indirectly impact on foraging habitat supporting prey species within and outside
of the study area through the introduction of contaminated water or sediments from construction works
given sedimentation and stormwater controls (for water quality). Also, the proposal would not introduce
large quantities of pesticides or increase the incidence of predators which would impact on the species.

How is the proposal likely to affect the habitat of a threatened species, population or ecological
community?

Approximately 0.72 ha of native vegetation and six hollow-bearing trees representing marginal foraging
and marginal roosting habitat for the Large-eared Pied Bat, respectively, would be removed. Remaining
marginal foraging habitat of Large-eared Pied Bat would be degraded during construction works which
would introduce noise, ground vibrations, and some atrtificial light. Following construction, there would
be higher traffic levels, and increased noise and artificial light levels.

However, the amount of habitat being removed would be minimal with respect to the amount of potential
habitat present for this species within the locality e.g. within Lane Cove National Park. It is unlikely that
the proposed vegetation clearance would impact on this species such that foraging and roosting
resources would become limited within the study area. The majority of riparian vegetation in the north of
the study area will be retained and improved. The proposal would not significantly fragment the habitat
of the species, which is highly mobile. Where the removal of trees is required, a pre-clearance protocol
is to be adopted (Section 7.3). If roosts (disused Fairy Martin nests) are present in any trees proposed
for clearing or if any individuals of Large-eared Pied bat are present in tree hollows, an ecologist is to be
present to capture and re-release individuals (where appropriate). No breeding habitat (maternity
roosts) would be impacted by the proposal.

The proposal could increase erosion, sedimentation and runoff through the clearing of vegetation and
the construction of roads and buildings, and produce conditions favourable to weed invasion impacting
on the species’ habitat. However, sediment and erosion controls and stormwater controls mimicking
pre-construction water quality would be implemented. Procedures for controlling the spread of weeds
would be implemented. A Vegetation Management Plan for the rehabilitation of the riparian corridor will
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improve condition of vegetation within this area.

Does the proposal affect any threatened species or populations that are at the limit of its known
distribution?

The Large-eared Pied Bat is found mainly in areas with extensive cliffs and caves, from Rockhampton
in Queensland south to Bungonia in the NSW Southern Highlands. It is generally rare with a very
patchy distribution in NSW. There are scattered records from the New England Tablelands and North
West Slopes. The species is not at the limit of its distribution at the study area.

How is the proposal likely to affect current disturbance regimes?

The study area is located in an urban, built up area. Current disturbances at the site include
disturbances associated with urban areas (e.g. noise and light disturbance, changed hydrology from
impervious surfaces, rubbish dumping). However, some soil disturbance and grazing by feral animals
including the European Rabbit are present, and it is likely that introduced predators are present in the
study area. There have been no major fire events within the study area in the last decade.

The proposal would increase disturbances associated with urban areas, with increased traffic levels
estimated. However, increases in traffic and noise and light levels are unlikely to be significant.
Mitigation measures would be implemented to manage for the impacts of artificial light by directing light
to where it is needed to avoid light spillage and to avoid lighting of the passive recreation infrastructure
within the riparian corridor; which may also reduce human disturbance and noise during nocturnal
foraging periods. The incidence of rubbish dumping within the riparian corridor vegetation may increase
due to improved access to this area,; litter management would need to be incorporated into management
of the open space.

The proposal would be unlikely to exacerbate grazing impacts from European Rabbit at the site. It
would also be unlikely to increase the density of introduced predators which would lead to increased
predation by species such as feral cats and European Red Fox. As well, the proposal would be unlikely
to alter the current fire regime at the study area.

How is the proposal likely to affect habitat connectivity?

The vegetation communities in the study area are already highly fragmented from surrounding
vegetated areas, due to previous disturbance of the study area and urban development i.e. immediately
adjacent the M2. The proposal will retain 0.32 ha SRW riparian vegetation in the north of the study
area, which has limited habitat connectivity to patches of vegetation to the west of the M2 and further to
Lane Cove National Park. The narrow strip of Weeds and Exotics along the western boundary of the
study area is marginal foraging habitat for the highly mobile species, and it is unlikely to impact on the
species utilisation of available foraging habitat within the broader locality.

How is the proposal likely to affect critical habitat?

Not applicable - critical habitat cannot be declared for vulnerable species.
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Little Bentwing-bat

Little Bentwing-bat is listed as a vulnerable species under the TSC Act. It is found on the east coast
and ranges of Australia from Cape York in Queensland to Wollongong in NSW (OEH 2012). In tropical
Queensland, the species occurs from the coast to higher elevations along the ranges and tablelands,
with its distribution becoming increasingly coastal towards the southern part of its range in NSW (Hoye
and Hall 2008a).

Little Bentwing-bat is generally found in well-timbered areas, occurring in moist eucalypt forest,
rainforest, vine thicket, wet and dry sclerophyll forest, Melaleuca swamps, dense coastal forests and
Banksia scrub which support prey species (beetles, moths, flies, spiders, wasps and ants) (Churchill
2008; Hoye and Hall 2008a).

Roosting and breeding habitat for Little Bentwing-bat are more specific. Caves are the primary roosting
habitat, with the largest colony recorded at Mount Etna in central coastal Queensland (Churchill 2008;
Hoye and Hall 2008a), but the species also uses derelict mines, storm-water tunnels, culverts, bridges,
and buildings (OEH 2012). The species has also been recorded roosting in tree hollows, with Shultz
(1997) reporting a colony of 30 bats in a hollow of Citronella moorei in north-eastern NSW.

Breeding habitat is used by female Little Bentwing-bats in spring and summer. During these months,
females congregate to form large maternal colonies in maternity roosts. These maternity roosts have
very specific temperature and humidity regimes, and are generally dome-shaped to retain heat within
the cave. In NSW, Little Bentwing-bat share maternity roosts with the larger Eastern Bentwing-bat
(Hoye and Hall 2008a; OEH 2012).

Little Bentwing-bat have not been detected in the study area, but there is potential foraging and roosting
habitat in the northern portion of the area in the SRW.

How is the proposal likely to affect the lifecycle of a threatened species and/or population?

The proposal could impact on the life cycle of Little Bentwing-bat by reducing the amount of foraging,
roosting and breeding habitat available to the species, or degrading its habitat. Little Bentwing-bat uses
caves for roosting and breeding, although stormwater drains and culverts are also used for roosting
(Churchill 2008, Hoye and Hall 2008a) and the proposal would not impact on caves or these structures.
The study area contains foraging habitat that would likely be marginal to this species which prefers well-
timbered areas such as moist eucalypt forest, rainforest, vine thicket, wet and dry sclerophyll forest,
Melaleuca swamps, dense coastal forests and Banksia scrub (OEH 2012). Thus, only marginal
foraging habitat for the species would be reduced / degraded by the proposal which could impact on its
life cycle.

The habitat of Little Bentwing-bat would be reduced directly through the clearing of 0.75 ha of native
vegetation representing marginal foraging habitat. Retained marginal foraging habitat of Little
Bentwing-bat would be degraded during construction works which would introduce noise, ground
vibrations, and some artificial light. Following construction, there would be higher traffic levels, and
increased noise and artificial light levels.

While the proposal would remove potential habitat for the Little Bentwing-bat, the amount of habitat
being removed would be minimal with respect to the amount of potential habitat present for this species
within the locality e.g. within Lane Cove National Park. The loss of a small proportion of marginal
habitat would not represent a significant loss to Little Bentwing-bat. The removal of habitat could result
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in the reduction of a territorial range but is unlikely to affect the entire territory. The majority of riparian
vegetation in the north of the study area would be retained. The proposal would not significantly
fragment the habitat of the species, which is highly mobile.

Little is documented on how Little Bentwing-bat would respond to increased noise disturbance.
Overseas studies on bats that listen for their prey in addition to using echolocation have found that
these bats avoid areas with noise disturbance while foraging (Schaub et al. 2008, Siemers and Schaub
2011). Little Bentwing-bat is a fast flier and as such probably uses echolocation as its primary means of
finding prey while foraging. Thus, it is unlikely that Little Bentwing-bat would avoid areas of noise
disturbance while foraging. Foraging habitat in the study area is marginal habitat, likely to be used only
occasionally. It is already noise affected and is not likely to be important habitat which the species
would rely on.

Regarding artificial light, overseas studies have found that some bats are attracted to higher densities of
prey species around lights while other species avoid lights (Jones 2000). Little Bentwing-bat could be
similar to the larger Eastern Bentwing-bat which has been observed foraging around artificial lights
(Churchill 2008). As such, the proposal could benefit the species in terms of concentrating prey around
additional lights, although it could also increase the species’ risk of being predated upon. However, the
main predators of Little Bentwing-bat are cats and foxes and the species is most at risk from predation
while roosting / breeding rather than while foraging. Despite the potential benefits of increased artificial
light in the study area for the species, mitigation measures to reduce light spillage and avoid lighting the
passive recreation infrastructure in the riparian corridor would be implemented to minimise impacts from
artificial light to the environment.

The proposal would not indirectly impact on foraging habitat supporting prey species within and outside
of the study area through the introduction of contaminated water or sediments from construction works
given sedimentation and stormwater controls (for water quality). Also, the proposal would not introduce
large quantities of pesticides or increase the incidence of predators which would impact on the species.

How is the proposal likely to affect the habitat of a threatened species, population or ecological
community?

Approximately 0.72 ha of native vegetation representing marginal foraging habitat for the Little
Bentwing-bat would be removed. Remaining marginal foraging habitat of Little Bentwing-bat would be
degraded during construction works which would introduce noise, ground vibrations, and some artificial
light. Following construction, there would be higher traffic levels, and increased noise and artificial light
levels.

However, the amount of habitat being removed would be minimal with respect to the amount of potential
habitat present for this species within the locality e.g. within Lane Cove National Park. It is unlikely that
the proposed vegetation clearance would impact on this species such that foraging resources would
become limited within the study area. Vegetation within the riparian corridor would be rehabilitated in
accordance with a Vegetation Management Plan. The proposal would not significantly fragment the
habitat of the species, which is highly mobile. No breeding habitat (maternity roosts) would be impacted
by the proposal.

The proposal could increase erosion, sedimentation and runoff through the clearing of vegetation and
the construction of roads and buildings, and produce conditions favourable to weed invasion impacting
on the species’ habitat. However, sediment and erosion controls and stormwater controls mimicking
pre-construction water quality would be implemented. Procedures for controlling the spread of weeds
would be implemented.
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Does the proposal affect any threatened species or populations that are at the limit of its known
distribution?

Little Bentwing-bat is found on the east coast and ranges of Australia from Cape York in Queensland to
Wollongong in NSW (OEH 2012). In tropical Queensland, the species occurs from the coast to higher
elevations along the ranges and tablelands, with its distribution becoming increasingly coastal towards
the southern part of its range in NSW (Hoye and Hall 2008a). The species is not at the limit of its
distribution at the study area.

How is the proposal likely to affect current disturbance regimes?

The study area is located in an urban, built up area. Current disturbances at the site include
disturbances associated with urban areas (e.g. noise and light disturbance, changed hydrology from
impervious surfaces, rubbish dumping). However, some soil disturbance and grazing by feral animals
including the European Rabbit are present, and it is likely that introduced predators are present in the
study area. There have been no major fire events on the site in the last decade.

The proposal would increase disturbances associated with urban areas, with increased traffic levels
estimated. However, increases in traffic and noise and light levels would not be significant. Mitigation
measures would be implemented to manage for the impacts of artificial light by directing light to where it
is needed to avoid light spillage and to avoid lighting of the passive recreation infrastructure within the
riparian corridor; which may also reduce human disturbance and noise during nocturnal foraging
periods. The incidence of rubbish dumping within the riparian corridor vegetation may increase due to
improved access to this area; litter management would need to be incorporated into management of the
open space.

The proposal would be unlikely to exacerbate grazing impacts from European Rabbit at the site. It
would also be unlikely to increase the density of introduced predators which would lead to increased
predation by species such as feral cats and European Red Fox. As well, the proposal would be unlikely
to alter the current fire regime at the study area.

The proposal has the potential to increase erosion, sedimentation and runoff through the clearing of
vegetation and the construction of roads, retaining walls and passive recreation infrastructure, and
produce conditions favourable to weed invasion. However, stormwater management would be
implemented to control stormwater quality by adopting stormwater treatment measures to remove
pollutants, including sediments, from urban runoff to mimic pre-construction water quality, minimising
impacts on downstream receiving waters. Soil erosion and run-off control measures and weed control
would be implemented as part of the mitigation measures undertaken for the proposal.

How is the proposal likely to affect habitat connectivity?

The vegetation communities in the study area are already highly fragmented from surrounding
vegetated areas, due to previous disturbance of the study area and urban development i.e. immediately
adjacent the M2. The proposal will retain 0.32 ha SRW riparian vegetation in the north of the study
area, which has limited habitat connectivity to patches of vegetation to the west of the M2 and further to
Lane Cove National Park. The narrow strip of Weeds and Exotics along the western boundary of the
study area is marginal foraging habitat for the highly mobile species, and it is unlikely to impact on the
species utilisation of available foraging habitat within the broader locality.

How is the proposal likely to affect critical habitat?
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Not applicable - critical habitat cannot be declared for vulnerable species.
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Eastern Bentwing-bat

The Eastern Bentwing-bat is listed as a vulnerable species under the TSC Act. The species has
recently been revised to Miniopterus orianae oceanensis (Churchill 2008), recognising the subspecies to
full species status. Eastern Bentwing-bat occupies a range of forested environments (including wet and
dry sclerophyll forests, monsoon forest, open woodland, Melaleuca forests and open grasslands) along
the coastal portion of eastern Australia, from Cape York in north Queensland to Castlemaine in Victoria.
It occurs mainly east of the Great Dividing Range (Churchill 2008).

This species has a fast, level flight exhibiting swift shallow dives. It forages from just above the tree
canopy, to many times the canopy height in forested areas, and will utilise open areas where it is known
to forage at lower levels. It can travel up to 65 km in one night. Moths appear to be the main dietary
component, with other prey items including flies, cockroaches and beetles (Churchill 2008, OEH 2012).

This highly mobile species is capable of large regional movements in relation to seasonal differences in
reproductive behaviour and winter hibernation. Though individuals often use numerous roosts, it
congregates in large numbers at a small number of nursery caves to breed and hibernate (breeding or
roosting colonies can number from 100 to 150,000 individuals). Although roosting primarily occurs in
caves, it has also been recorded in mines, culverts, stormwater channels, buildings, and occasionally
tree-hollows. This species occupies a number of roosts within specific territorial ranges usually within
300 km of the maternity cave, and may travel large distances between roost sites (Hoye and Hall
2008b, OEH 2012).

The Eastern Bentwing-bat has been identified within the study area. The study area provides foraging
and roosting habitat for this species. The species is likely to use the culvert in the Northern Bushland
Park as an overwintering roost. The bat is unlikely to use the culvert as a maternity roost. The species
is known to travel up to 20 km in a night and use a variety of roosts. It is understood that temporary
exclusion from a non-maternity roost will not result in deleterious impacts (A. Scanlon pers. comm.
October 2014).

How is the proposal likely to affect the lifecycle of a threatened species and/or population?

The proposal could impact on the life cycle of Eastern Bentwing-bat by reducing the amount of foraging,
roosting and breeding habitat available to the species, or degrading its habitat. Eastern Bentwing-bat
was recorded as ‘probable’ via echolocation during the field survey within the study area. It is cave-
roosting and breeding although stormwater drains and culverts are also used for roosting (Churchill
2008, Hoye and Hall 2008b) and the proposal would not impact on caves or these structures. Thus,
only foraging habitat would be reduced / degraded by the proposal for the species which could impact
on its life cycle.

The foraging habitat of Eastern Bentwing-bat would be reduced directly through the clearing of 0.79 ha
of native vegetation. Remaining foraging habitat of Eastern Bentwing-bat would be degraded during
construction works which would introduce noise, ground vibrations, and some artificial light. Following
construction, there would be higher traffic levels, and increased noise and artificial light levels.

While the proposal would remove foraging habitat for the Eastern Bentwing-bat, the amount of habitat
being removed would be minimal with respect to the amount of potential habitat present for this species
within the locality e.g. within Lane Cove National Park. The loss of a small proportion of foraging habitat
would not represent a significant loss to Eastern Bentwing-bat. The removal of habitat could result in
the reduction of a territorial range but is unlikely to affect the entire territory. Riparian vegetation
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represents foraging habitat and will be mostly retained and management in accordance with a VMP.
The proposal would not significantly fragment the habitat of the species, which is highly mobile; the
species has been recorded foraging up to 65 km away from roost sites (Churchill 2008).

Little is documented on how Eastern Bentwing-bat would respond to increased noise disturbance.
Overseas studies on bats that listen for their prey in addition to using echolocation have found that
these bats avoid areas with noise disturbance while foraging (Schaub et al. 2008, Siemers and Schaub
2011). Eastern Bentwing-bat is a fast flier and as such probably uses echolocation as its primary
means of finding prey while foraging. It has been recorded in many urban areas disturbed by noise.
Thus, it is unlikely that Eastern Bentwing-bat would avoid areas of noise disturbance while foraging.
Even if Eastern Bentwing-bat avoided areas of habitat disturbed by increased noise, the species would
be able to move to undisturbed areas easily.

Regarding artificial light, overseas studies have found that some bats are attracted to higher densities of
prey species around lights while other species avoid lights (Jones 2000). Eastern Bentwing-bat has
been observed foraging around artificial lights (Churchill 2008). As such, the proposal could benefit the
species in terms of concentrating prey around additional lights, although it could also increase the
species’ risk of being predated upon. However, the main predators of Eastern Bentwing-bat are cats
and foxes and the species is most at risk from predation while roosting / breeding rather than while
foraging. Despite the potential benefits of increased artificial light in the study area for the species,
mitigation measures to reduce light spillage and to avoid lighting of the passive recreation infrastructure
within the riparian corridor would be implemented to minimise impacts from artificial light to the
environment.

The proposal would not indirectly impact on foraging habitat supporting prey species within and outside
of the study area through the introduction of contaminated water or sediments from construction works
given sedimentation and stormwater controls (for water quality). Also, the proposal would not introduce
large quantities of pesticides or increase the incidence of predators which would impact on the species.

How is the proposal likely to affect the habitat of a threatened species, population or ecological
community?

Approximately 0.79 ha of native vegetation representing known foraging habitat for the Eastern
Bentwing-bat would be removed. Remaining foraging habitat of Eastern Bentwing-bat would be
degraded during construction works which would introduce noise, ground vibrations, and some atrtificial
light. Following construction, there would be higher traffic levels, and increased noise and artificial light
levels.

It is thought that the culvert is likely to be used as an overwintering roost. Construction works should be
completed prior to winter to ensure animals in torpor are not disturbed. If works cannot be completed by
winter (May), then exclusion of the working entrance of the culvert should be undertaken. Advice is that
this type of temporary exclusion of a non-maternity roost will not result in a significant impact to the
Eastern Bentwing-bat.

These bats are known to travel up to 20 km in a night and to use a variety of roosts. It would appear that
fidelity to an occasionally used roost is not high. There are likely to be suitable roosts within a 20 km
radius of this site.

However, the amount of habitat being removed would be minimal with respect to the amount of potential
habitat present for this species within the locality e.g. within Lane Cove National Park. It is unlikely that
the proposed vegetation clearance would impact on this species such that foraging resources would
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become limited within the study area. Riparian vegetation represents foraging habitat and will be mostly
retained and improved in accordance with a VMP. The proposal would not significantly fragment the
habitat of the species, which is highly mobile; the species has been recorded foraging up to 65 km away
from roost sites (Churchill 2008). No breeding habitat (maternity roosts) would be impacted by the
proposal.

The proposal could increase erosion, sedimentation and runoff through the clearing of vegetation,
proposed construction within and outside the riparian corridor, and thereby produces conditions
favourable to weed invasion impacting on the species’ habitat. However, sediment and erosion controls
and stormwater controls mimicking pre-construction water quality would be implemented. Procedures
for controlling the spread of weeds would be implemented.

Does the proposal affect any threatened species or populations that are at the limit of its known
distribution?

The Eastern Bent-wing Bat occupies a range of forested environments (including wet and dry
sclerophyll forests), along the coastal portion of eastern Australia (predominantly east of the divide), and
through the Northern Territory and Kimberley area (subject to subdivision of this species) (Churchill
2008; OEH 2012). The species is not at the limit of its distribution at the study area.

The Eastern Bentwing-bat is a highly mobile species with some individuals travelling over 300 km to
their maternity sites (OEH 2012). The proposed works will not limit the ability of this species to move
through the landscape such that is known distribution will be restricted.

How is the proposal likely to affect current disturbance regimes?

The study area is located in an urban, built up area. Current disturbances at the site include
disturbances associated with urban areas (e.g. noise and light disturbance, changed hydrology from
impervious surfaces, rubbish dumping). However, some soil disturbance and grazing by feral animals
including the European Rabbit are present, and it is likely that introduced predators are present in the
study area. There have been no major fire events on the site in the last decade.

The proposal would increase disturbances associated with urban areas, with increased traffic levels
estimated. However, increases in traffic and noise and light levels would not be significant. The
proposed high pressure gas pipeline may result in the temporary disturbance to the soil profile, increase
in sediments, erosion and nutrient flow into Porters Creek during construction. Mitigation measures
would be implemented to manage for the impacts such as directing artificial light to where it is needed
to avoid light spillage and to avoid lighting of the passive recreation infrastructure within the riparian
corridor; which may also reduce human disturbance and noise during nocturnal foraging periods. The
VMP will be implemented after the construction works and will result in a better biodiversity outcome
than the current condition of the riparian habitat through erosion control and weed removal works. The
incidence of rubbish dumping within the riparian corridor vegetation may increase due to improved
access to this area; litter management would need to be incorporated into management of the open
space. The removal of rubbish already present within the study area will occur under the VMP during
the 3 years of implementation.

The proposal would be unlikely to exacerbate grazing impacts from European Rabbit at the site. It
would also be unlikely to increase the density of introduced predators which would lead to increased
predation by species such as feral cats and European Red Fox. As well, the proposal would be unlikely
to alter the current fire regime at the study area.
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The proposal has the potential to increase erosion, sedimentation and runoff through the clearing of
vegetation and the construction of roads, retaining walls and passive recreation infrastructure, and
produce conditions favourable to weed invasion. However, stormwater management would be
implemented to control stormwater quality by adopting stormwater treatment measures to remove
pollutants, including sediments, from urban runoff to mimic pre-construction water quality, minimising
impacts on downstream receiving waters. Soil erosion and run-off control measures and weed control
would be implemented as part of the mitigation measures undertaken for the proposal.

How is the proposal likely to affect habitat connectivity?

The vegetation communities in the study area are already highly fragmented from surrounding
vegetated areas, due to previous disturbance of the study area and urban development i.e. immediately
adjacent the M2. The proposal will retain 0.32 ha SRW vegetation in the north of the study area, which
has limited habitat connectivity to patches of vegetation to the west of the M2 and further to Lane Cove
National Park. Some temporary disturbance is likely to occur during the construction of the gas pipeline
within the Northern Bushland Park. Approximately 0.07 ha of poor condition SRW will be removed.
These areas will be revegetated as per the VMP.

The narrow strip of Weeds and Exotics along the western boundary of the study area is marginal
foraging habitat for the highly mobile species, and it is unlikely to impact on the species utilisation of
available foraging habitat within the broader locality.

How is the proposal likely to affect critical habitat?

Not applicable - critical habitat cannot be declared for vulnerable species.
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East Coast Freetail Bat

East Coast Freetail-bat is listed as a vulnerable species in NSW under the TSC Act. It is found along
the east coast from south Queensland to southern NSW. The species occurs in dry sclerophyll forest
and woodland east of the Great Dividing Range (OEH 2012).

The East Coast Freetail-bat roosts mainly in tree hollows but would also roost under bark or in man-
made structures. The species is solitary and probably insectivorous (OEH 2012).

Threats to the species include the loss of hollow-bearing trees, loss of foraging habitat and the
application of pesticides in or adjacent to foraging areas (OEH 2012).

How is the proposal likely to affect the lifecycle of a threatened species and/or population?

The proposal could impact on the life cycle of East Coast Freetail-bat by reducing the amount of
foraging, roosting and breeding habitat available to the species, or degrading its habitat. East Coast
Freetail-bat was recorded during the field survey on the OSL site. It is predominantly tree hollow-
roosting and breeding (OEH 2012) and the proposal would remove six hollow-bearing trees. Thus, both
known foraging and potential breeding / roosting habitat would be reduced / degraded by the proposal
for the species which could impact on its life cycle.

The habitat of East Coast Freetail-bat would be reduced directly through the clearing of 0.75 ha of
native vegetation and six hollow-bearing trees representing known foraging and potential breeding /
roosting habitat, respectively. Remaining foraging habitat of East Coast Freetail-bat would be degraded
during construction works which would introduce noise, ground vibrations, and some artificial light.
Following construction, there would be higher traffic levels, and increased noise and artificial light levels.

While the proposal would remove habitat for the East Coast Freetail-bat, the amount of habitat being
removed would be minimal with respect to the amount of potential habitat present for this species within
the locality e.g. within Lane Cove National Park. The loss of a small proportion of habitat would not
represent a significant loss to East Coast Freetail-bat. The removal of habitat could result in the
reduction of a territorial range but is unlikely to affect the entire territory. Riparian vegetation represents
foraging habitat and will be mostly retained and management in accordance with a VMP. The proposal
would not significantly fragment the habitat of the species, which is highly mobile. Where the removal of
habitat trees is required, a pre-clearance protocol would be developed and implemented to determine if
any individuals of East Coast Freetail-bat were present in tree hollows. An ecologist would be present
during clearing to capture and re-release individuals (where appropriate).

Little is documented on how East Coast Freetail-bat would respond to increased noise disturbance.
Overseas studies on bats that listen for their prey in addition to using echolocation have found that
these bats avoid areas with noise disturbance while foraging (Schaub et al. 2008, Siemers and Schaub
2011). East Coast Freetail-bat is a fast flier and as such probably uses echolocation as its primary
means of finding prey while foraging. It has been recorded in many urban areas disturbed by noise.
Thus, it is unlikely that East Coast Freetail-bat would avoid areas of noise disturbance while foraging.
Even if East Coast Freetail-bat avoided areas of habitat disturbed by increased noise, the species
would be able to move to undisturbed areas easily.

Regarding artificial light, overseas studies have found that some bats are attracted to higher densities of
prey species around lights while other species avoid lights (Jones 2000). It is not known whether East
Coast Freetail-bat would avoid areas of light disturbance. However, the study area is already light
affected and the species was recorded, suggesting that the species does not avoid areas impacted by
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artificial light. Even if East Coast Freetail-bat avoided areas of habitat disturbed by increased artificial
light, the species would be able to move to undisturbed areas easily. To reduce the potential impacts
on foraging activities, artificial lighting of the passive recreation infrastructure is not recommended as
this will likely deter the species. Mitigation measures (Section 7.3) to reduce light spillage would also
be implemented to minimise impacts from artificial light.

The proposal would not indirectly impact on foraging habitat supporting prey species within and outside
of the study area through the introduction of contaminated water or sediments from construction works
given sedimentation and stormwater controls (for water quality). Also, the proposal would not introduce
large quantities of pesticides or increase the incidence of predators which would impact on the species.

How is the proposal likely to affect the habitat of a threatened species, population or ecological
community?

Approximately 0.72 ha of native vegetation and six hollow-bearing trees representing known foraging
and potential breeding/roosting habitat for the East Coast Freetail-bat, respectively, would be removed.
Remaining foraging habitat of East Coast Freetail-bat would be degraded during construction works
which would introduce noise, ground vibrations, and some artificial light. Following construction, there
would be higher traffic levels, and increased noise and artificial light levels.

However, the amount of habitat being removed would be minimal with respect to the amount of potential
habitat present for this species within the locality e.g. within Lane Cove National Park. It is unlikely that
the proposed vegetation clearance would impact on this species such that foraging and roosting
resources would become limited within the study area. Riparian vegetation represents foraging habitat
and will be mostly retained and improved in accordance with a VMP. The proposal would not
significantly fragment the habitat of the species, which is highly mobile. Where the removal of habitat
trees is required, a pre-clearance protocol would be developed and implemented to determine if any
individuals of East Coast Freetail-bat were present in tree hollows. An ecologist would be present
during clearing to capture and re-release individuals (where appropriate).

The proposal could increase erosion, sedimentation and runoff through the clearing of vegetation and
the construction of roads and buildings, and produce conditions favourable to weed invasion impacting
on the species’ habitat. However, sediment and erosion controls and stormwater controls mimicking
pre-construction water quality would be implemented. Procedures for controlling the spread of weeds
would be implemented. A Vegetation Management Plan for the rehabilitation of the riparian corridor will
improve condition of vegetation within this area.

Does the proposal affect any threatened species or populations that are at the limit of its known
distribution?

East Coast Freetail-bat is found along the east coast from south Queensland to southern NSW. The
species occurs in dry sclerophyll forest and woodland east of the Great Dividing Range (OEH 2012).
The species is not at the limit of its distribution at the study area.

How is the proposal likely to affect current disturbance regimes?

The study area is located in an urban, built up area. Current disturbances at the site include
disturbances associated with urban areas (e.g. noise and light disturbance, changed hydrology from
impervious surfaces, rubbish dumping). However, some soil disturbance and grazing by feral animals
including the European Rabbit are present, and it is likely that introduced predators are present in the
study area. There have been no major fire events within the study area in the last decade.
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The proposal would increase disturbances associated with urban areas, with increased traffic levels
estimated. However, increases in traffic and noise and light levels would not be significant. Mitigation
measures would be implemented to manage for the impacts of artificial light by directing light to where it
is needed to avoid light spillage and to avoid lighting of the passive recreation infrastructure within the
riparian corridor; which may also reduce human disturbance and noise during nocturnal foraging
periods. The incidence of rubbish dumping within the riparian corridor vegetation may increase due to
improved access to this area; litter management would need to be incorporated into management of the
open space.

The proposal would be unlikely to exacerbate grazing impacts from European Rabbit at the site. It
would also be unlikely to increase the density of introduced predators which would lead to increased
predation by species such as feral cats and European Red Fox. As well, the proposal would be unlikely
to alter the current fire regime at the study area.

The proposal has the potential to increase erosion, sedimentation and runoff through the clearing of
vegetation and the construction of roads, retaining walls and passive recreation infrastructure, and
produce conditions favourable to weed invasion. However, stormwater management would be
implemented to control stormwater quality by adopting stormwater treatment measures to remove
pollutants, including sediments, from urban runoff to mimic pre-construction water quality, minimising
impacts on downstream receiving waters. Soil erosion and run-off control measures and weed control
would be implemented as part of the mitigation measures undertaken for the proposal.

How is the proposal likely to affect habitat connectivity?

The vegetation communities in the study area are already highly fragmented from surrounding
vegetated areas, due to previous disturbance of the study area and urban development i.e. immediately
adjacent the M2. The proposal will retain 0.32 ha SRW riparian vegetation in the north of the study
area, which has limited habitat connectivity to patches of vegetation to the west of the M2 and further to
Lane Cove National Park. The narrow strip of Weeds and Exotics along the western boundary of the
study area is marginal foraging habitat for the highly mobile species, and it is unlikely to impact on the
species utilisation of available foraging habitat within the broader locality.

How is the proposal likely to affect critical habitat?

Not applicable - critical habitat cannot be declared for vulnerable species.
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Grey-headed Flying-fox

Grey-headed Flying-foxes are found within 200 km of the eastern coast of Australia, from Bundaberg in
Queensland to Melbourne in Victoria. They occur in subtropical and temperate rainforests, tall
sclerophyll forests and woodlands, heaths and swamps as well as urban gardens and cultivated fruit
crops. Roosting camps are generally located within 20 km of a regular food source and are commonly
found in gullies, close to water, in vegetation with a dense canopy (OEH 2012).

Individual camps may have tens of thousands of animals and are used for mating, birth and the rearing
of young. Annual mating commences in January and a single young is born each October or
November. Site fidelity to camps is high with some camps being used for over a century. They travel
up to 50 km to forage (OEH 2012).

This species feeds on the nectar and pollen of native trees, in particular Eucalyptus, Melaleuca and
Banksia, and fruits of rainforest trees and vines. They also forage in cultivated gardens and fruit crops
and can inflict severe crop damage (OEH 2012).

How is the proposal likely to affect the lifecycle of a threatened species and/or population?

The proposal could impact on the life cycle of Grey-headed Flying-fox by reducing the amount of
foraging, roosting and breeding habitat available to the species, or degrading its habitat. Grey-headed
Flying-fox was recorded during the field survey on the nearby OSL site. The species roosts and breeds
in camps and the proposal would not impact on any camps. Thus, only foraging habitat would be
reduced/degraded by the proposal for the species which could impact on its life cycle. The proposal
could also impact on the life cycle of Grey-headed Flying-fox through electrocution on powerlines.

Potential foraging habitat of Grey-headed Flying-fox would be reduced directly through the clearing of
0.72 ha of native vegetation. Remaining potential foraging habitat of Grey-headed Flying-fox would be
degraded during construction works which would introduce noise, ground vibrations, and some artificial
light. Following construction, there would be higher traffic levels, and increased noise and artificial light
levels.

While the proposal would remove potential foraging habitat for the Grey-headed Flying-fox, the amount
of habitat being removed would be minimal with respect to the amount of potential habitat present for
this species within the locality e.g. within Lane Cove National Park. The loss of a small proportion of
potential foraging habitat would not represent a significant loss to Grey-headed Flying-fox. The removal
of potential habitat could result in the reduction of a territorial range but is unlikely to affect the entire
territory. Riparian vegetation will be mostly retained, rehabilitated and managed in accordance with a
VMP. The proposal would not significantly fragment the potential habitat of the species, which is highly
mobile and able to travel up to 50 km during foraging excursions.

Little is documented on how Grey-headed Flying-fox would respond to increased noise and light
disturbance, but loud and constant noise is used to discourage Grey-headed Flying-foxes from foraging
and roosting in certain areas. It is possible that Grey-headed Flying-fox would avoid areas of noise
disturbance while foraging. However, the study area is already noise and light affected and Grey-
headed Flying-fox has been recorded in many urban areas disturbed by noise and light. Even if Grey-
headed Flying-fox avoided areas of potential habitat disturbed by increased noise and light, the species
would be able to move to undisturbed areas easily. Mitigation measures to reduce light spillage and
avoid lighting the passive recreation infrastructure in the riparian corridor would be implemented to
minimise impacts from atrtificial light to the environment. Noise during the construction period is likely to
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be louder, however this will only occur during daytimes when Grey-headed Flying Fox are unlikely to
utilise the site.

The proposal would not indirectly impact on potential foraging habitat within and outside of the study
area through the introduction of contaminated water or sediments from construction works given
sedimentation and stormwater controls (for water quality). Also, the proposal would not increase the
incidence of electrocution of the species as overhead powerlines are not proposed.

How is the proposal likely to affect the habitat of a threatened species, population or ecological
community?

Approximately 0.72 ha of native vegetation representing potential foraging habitat for the Grey-headed
Flying-fox would be removed. Remaining potential foraging habitat of Grey-headed Flying-fox would be
degraded during construction works which would introduce noise, ground vibrations, and some artificial
light. Following construction, there would be higher traffic levels, and increased noise and artificial light
levels

However, the amount of potential foraging habitat being removed would be minimal with respect to the
amount of habitat present for this species within the locality e.g. within Lane Cove National Park. It is
unlikely that the proposed vegetation clearance would impact on this species such that foraging
resources would become limited within the study area. Vegetation within the riparian corridor would be
rehabilitated in accordance with a Vegetation Management Plan. The proposal would not significantly
fragment the habitat of the species, which is highly mobile. There is no roosting habitat within the study
area that would be impacted by the proposal.

The proposal could increase erosion, sedimentation and runoff through the clearing of vegetation and
the construction of roads and buildings, and produce conditions favourable to weed invasion impacting
on the species’ habitat. However, sediment and erosion controls and stormwater controls mimicking
pre-construction water quality would be implemented. Procedures for controlling the spread of weeds
would be implemented.

Does the proposal affect any threatened species or populations that are at the limit of its known
distribution?

Grey-headed Flying-fox is found within 200 km of the eastern coast of Australia, from Bundaberg in
Queensland to Melbourne in Victoria (OEH 2012). The species is not at the limit of its distribution at the
study area.

How is the proposal likely to affect current disturbance regimes?

The study area is located in an urban, built up area. Current disturbances at the site include
disturbances associated with urban areas (e.g. noise and light disturbance, changed hydrology from
impervious surfaces, rubbish dumping). However, some soil disturbance and grazing by feral animals
including the European Rabbit are present, and it is likely that introduced predators are present in the
study area. There have been no major fire events on the site in the last decade.

The proposal would increase disturbances associated with urban areas, with increased traffic levels
estimated. However, increases in traffic and noise and light levels would not be significant. Mitigation
measures would be implemented to manage for the impacts of artificial light by directing light to where it
is needed to avoid light spillage and to avoid lighting of the passive recreation infrastructure within the
riparian corridor; which may also reduce human disturbance and noise during nocturnal foraging
periods. The incidence of rubbish dumping within the riparian corridor vegetation may increase due to
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improved access to this area; litter management would need to be incorporated into management of the
open space.

The proposal would be unlikely to exacerbate grazing impacts from European Rabbit at the site. It
would also be unlikely to increase the density of introduced predators which would lead to increased
predation by species such as feral cats and European Red Fox. As well, the proposal would be unlikely
to alter the current fire regime at the study area.

The proposal has the potential to increase erosion, sedimentation and runoff through the clearing of
vegetation and the construction of roads, retaining walls and passive recreation infrastructure, and
produce conditions favourable to weed invasion. However, stormwater management would be
implemented to control stormwater quality by adopting stormwater treatment measures to remove
pollutants, including sediments, from urban runoff to mimic pre-construction water quality, minimising
impacts on downstream receiving waters. Soil erosion and run-off control measures and weed control
would be implemented as part of the mitigation measures undertaken for the proposal.

How is the proposal likely to affect habitat connectivity?

The vegetation communities in the study area are already highly fragmented from surrounding
vegetated areas, due to previous disturbance of the study area and urban development i.e. immediately
adjacent the M2. The proposal will retain 0.32 ha SRW riparian vegetation in the north of the study
area, which has limited habitat connectivity to patches of vegetation to the west of the M2 and further to
Lane Cove National Park. The narrow strip of Weeds and Exotics along the western boundary of the
study area is marginal foraging habitat for the highly mobile species, and it is unlikely to impact on the
species utilisation of available potential foraging habitat within the broader locality.

How is the proposal likely to affect critical habitat?

Not applicable - critical habitat cannot be declared for vulnerable species.
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Yellow-bellied Sheathtail Bat

The Yellow-bellied Sheathtail-bat is listed as a vulnerable species under the TSC Act. It is a wide-
ranging species found across northern and eastern Australia, and occurs across NSW. In the most
southerly part of its range, most of Victoria, south-western NSW and adjacent South Australia, it is a
rare visitor in late summer and autumn. There are scattered records of this species across the New
England Tablelands and North West Slopes (OEH 2012).

Yellow-bellied Sheathtail-bat forages in most habitats across its very wide range, with and without trees
(wet and dry sclerophyll forest, open woodland, Acacia shrubland, mallee, grasslands and desert;
Churchill 2008, OEH 2012). The species appears to defend an aerial territory. While foraging for
insects, the species flies high and fast over the forest canopy, but lower in more open country and at the
forest edge (Churchill 2008, OEH 2012).

The species roosts singly or in groups of up to six, in tree hollows and buildings. In treeless areas the
species is known to use mammal burrows. Breeding has been recorded from December to mid-March,
when a single young is born. Seasonal movements are unknown; there is speculation about a
migration to southern Australia in late summer and autumn (OEH 2012).

How is the proposal likely to affect the lifecycle of a threatened species and/or population?

The proposal could impact on the life cycle of Yellow-bellied Sheathtail-bat by reducing the amount of
foraging, roosting and breeding habitat available to the species, or degrading its habitat. Yellow-bellied
Sheathtail-bat is predominantly tree hollow-roosting and breeding (Churchill 2008) and the proposal
would impact on hollow-bearing trees. The study area contains potential foraging habitat. Thus, both
potential foraging and breeding/roosting (tree hollows) habitat would be reduced/degraded by the
proposal for the species which could impact on its life cycle.

Potential habitat of Yellow-bellied Sheathtail-bat would be reduced through the clearing of 0.75 ha of
vegetation and six hollow-bearing trees representing potential foraging and breeding/roosting habitat,
respectively. Remaining potential foraging habitat of Yellow-bellied Sheathtail-bat would be degraded
during construction works which would introduce noise, ground vibrations, and some artificial light.
Following construction, there would be higher traffic levels, and increased noise and artificial light levels.

While the proposal would remove potential habitat for the Yellow-bellied Sheathtail-bat, the amount of
habitat being removed would be minimal with respect to the amount of potential habitat present for this
species within the locality e.g. within Lane Cove National Park. The loss of a small proportion of
potential habitat would not represent a significant loss to Yellow-bellied Sheathtail-bat. The removal of
habitat could result in the reduction of a territorial range but is unlikely to affect the entire territory. The
majority of riparian vegetation will be retained and managed in accordance with a VMP. The proposal
would not significantly fragment the habitat of the species, which is highly mobile. Where the removal of
habitat trees is required, a pre-clearance protocol would be developed (see section 7.2) and
implemented to determine if any individuals of Yellow-bellied Sheathtail-bat were present in tree
hollows. An ecologist would be present during clearing to capture and re-release individuals (where
appropriate).

Little is documented on how Yellow-bellied Sheathtail-bat would respond to increased noise
disturbance. Overseas studies on bats that listen for their prey in addition to using echolocation have
found that these bats avoid areas with noise disturbance while foraging (Schaub et al. 2008, Siemers
and Schaub 2011). Yellow-bellied Sheathtail-bat is a fast flier and as such probably uses echolocation
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as its primary means of finding prey while foraging. Thus, it is unlikely that Yellow-bellied Sheathtail-bat
would avoid areas of noise disturbance while foraging. Even if Yellow-bellied Sheathtail-bat avoided
areas of habitat disturbed by increased noise, the species would be able to move to undisturbed areas
easily.

Regarding artificial light, overseas studies have found that some bats are attracted to higher densities of
prey species around lights while other species avoid lights (Jones 2000). It is not known whether
Yellow-bellied Sheathtail-bat would avoid areas of light disturbance. However, even if Yellow-bellied
Sheathtail-bat avoided areas of habitat disturbed by increased artificial light, the species would be able
to move to undisturbed areas easily. Despite the potential benefits of increased artificial light in the
study area for the species, mitigation measures to reduce light spillage and avoid lighting the passive
recreation infrastructure in the riparian corridor would be implemented to minimise impacts from artificial
light to the environment.

The proposal would not indirectly impact on foraging habitat supporting prey species within and outside
of the study area through the introduction of contaminated water or sediments from construction works
given sedimentation and stormwater controls (for water quality). Also, the proposal would not introduce
large quantities of pesticides or increase the incidence of predators which would impact on the species.

How is the proposal likely to affect the habitat of a threatened species, population or ecological
community?

Approximately 0.72 ha of native vegetation and six hollow-bearing trees representing potential foraging
and breeding/roosting habitat for the Yellow-bellied Sheathtail-bat, respectively, would be removed.
Remaining foraging habitat of Yellow-bellied Sheathtail-bat would be degraded during construction
works which would introduce noise, ground vibrations, and some atrtificial light. Following construction,
there would be higher traffic levels, and increased noise and artificial light levels

However, the amount of habitat being removed would be minimal with respect to the amount of potential
habitat present for this species within the locality e.g. within Lane Cove National Park. It is unlikely that
the proposed vegetation clearance would impact on this species such that foraging and roosting
resources would become limited within the study area. Vegetation within the riparian corridor would be
rehabilitated in accordance with a Vegetation Management Plan. The proposal would not significantly
fragment the habitat of the species, which is highly mobile. Where the removal of habitat trees is
required, a pre-clearance protocol would be developed and implemented to determine if any individuals
of Yellow-bellied Sheathtail-bat were present in tree hollows (see mitigation measures in section 7.2).
An ecologist would be present during clearing to capture and re-release individuals (where appropriate).

The proposal could increase erosion, sedimentation and runoff through the clearing of vegetation and
the construction of roads and buildings, and produce conditions favourable to weed invasion impacting
on the species’ habitat. However, sediment and erosion controls and stormwater controls mimicking
pre-construction water quality would be implemented. Procedures for controlling the spread of weeds
would be implemented.

Does the proposal affect any threatened species or populations that are at the limit of its known
distribution?

Yellow-bellied Sheathtail-bat is a wide-ranging species found across northern and eastern Australia,
and occurs across NSW. In the most southerly part of its range, most of Victoria, south-western NSW
and adjacent South Australia, it is a rare visitor in late summer and autumn. There are scattered
records of this species across the New England Tablelands and North West Slopes (OEH 2012). The
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species is not at the limit of its distribution at the study area.
How is the proposal likely to affect current disturbance regimes?

The study area is located in an urban, built up area. Current disturbances at the site include
disturbances associated with urban areas (e.g. noise and light disturbance, changed hydrology from
impervious surfaces, rubbish dumping). However, some soil disturbance and grazing by feral animals
including the European Rabbit are present, and it is likely that introduced predators are present in the
study area. There have been no major fire events within the study area in the last decade.

The proposal would increase disturbances associated with urban areas, with increased traffic levels
estimated. However, increases in traffic and noise and light levels would not be significant. Mitigation
measures would be implemented to manage for the impacts of artificial light by directing light to where it
is needed to avoid light spillage and to avoid lighting of the passive recreation infrastructure within the
riparian corridor; which may also reduce human disturbance and noise during nocturnal foraging
periods. The incidence of rubbish dumping within the riparian corridor vegetation may increase due to
improved access to this area; litter management would need to be incorporated into management of the
open space.

The proposal would be unlikely to exacerbate grazing impacts from European Rabbit at the site. It
would also be unlikely to increase the density of introduced predators which would lead to increased
predation by species such as feral cats and European Red Fox. As well, the proposal would be unlikely
to alter the current fire regime at the study area.

The proposal has the potential to increase erosion, sedimentation and runoff through the clearing of
vegetation and the construction of roads, retaining walls and passive recreation infrastructure, and
produce conditions favourable to weed invasion. However, stormwater management would be
implemented to control stormwater quality by adopting stormwater treatment measures to remove
pollutants, including sediments, from urban runoff to mimic pre-construction water quality, minimising
impacts on downstream receiving waters. Soil erosion and run-off control measures and weed control
would be implemented as part of the mitigation measures undertaken for the proposal.

How is the proposal likely to affect habitat connectivity?

The vegetation communities in the study area are already highly fragmented from surrounding
vegetated areas, due to previous disturbance of the study area and urban development i.e. immediately
adjacent the M2. The proposal will retain 0.32 ha SRW riparian vegetation in the north of the study
area, which has limited habitat connectivity to patches of vegetation to the west of the M2 and further to
Lane Cove National Park. The narrow strip of Weeds and Exotics along the western boundary of the
study area is marginal foraging habitat for the highly mobile species, and it is unlikely to impact on the
species utilisation of available foraging habitat within the broader locality.

How is the proposal likely to affect critical habitat?

Not applicable - critical habitat cannot be declared for vulnerable species.
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Gang-gang Cockatoo

The Gang-gang Cockatoo is listed as vulnerable under the TSC Act. It is distributed from southern
Victoria through south- and central-eastern New South Wales. In New South Wales, the Gang-gang
Cockatoo is distributed from the south-east coast to the Hunter region, and inland to the Central
Tablelands and south-west slopes. It occurs regularly in the Australian Capital Territory. It is rare at the
extremities of its range, with isolated records known from as far north as Coffs Harbour and as far west
as Mudgee (OEH 2012).

The Gang-gang Cockatoo is generally found in tall mountain forests and woodlands, particularly in
heavily timbered and mature wet sclerophyll forests in summer. In winter, the species may occur at
lower altitudes in drier more open eucalypt forests and woodlands, particularly in box-ironbark
assemblages, or in dry forest in coastal areas, and is often found in urban areas. Gang-gang Cockatoo
may also occur in sub-alpine Show Gum Eucalyptus pauciflora woodland and occasionally in temperate
rainforests, and as the species undertakes nomadic as well as seasonal movements, may occur at
apparently random points within their range (OEH 2012).

The species favours old growth attributes for nesting and roosting, requiring hollows in the trunks or
large limbs of large trees in which to breed. Breeding usually occurs in tall mature sclerophyll forests
that have a dense understorey, and occasionally in coastal forests. Nests are most commonly recorded
in eucalypt hollows in live trees close to water. Breeding usually occurs between October and January,
and individuals are likely to breed from around four years of age (OEH 2012).

How is the proposal likely to affect the lifecycle of a threatened species and/or population?

The proposal could impact on the life cycle of Gang-gang Cockatoo by reducing the amount of foraging
habitat available to the species, or degrading its habitat. Gang-gang Cockatoo breeds in tall mountain
forests and woodlands in high altitude, migrating to the Sydney area outside of its breeding season
(OEH 2012). Thus, only foraging habitat would be reduced/degraded by the proposal for the species
which could impact on its life cycle.

Potential habitat of Gang-gang Cockatoo would be reduced through the clearing of 0.72 ha of native
vegetation representing potential foraging habitat. Remaining foraging habitat of Gang-gang Cockatoo
would be degraded during construction works which would introduce noise, ground vibrations, and
some artificial light. Following construction, there would be higher traffic levels, and increased noise
and artificial light levels.

While the proposal would remove potential habitat for the Gang-gang Cockatoo, the amount of habitat
being removed would be minimal with respect to the amount of potential habitat present for this species
within the locality e.g. within Lane Cove National Park. The loss of a small proportion of potential
habitat would not represent a significant loss to Gang-gang Cockatoo. The majority of riparian
vegetation will be retained and rehabilitated (see section 7.2 for mitigation measures). The proposal
would not significantly fragment the habitat of the species, which is highly mobile and regularly makes
large migratory movements.

Little is documented on how Gang-gang Cockatoo would respond to increased noise and light
disturbance. However, Gang-gang Cockatoo is often observed in urban environments experiencing
noise and light disturbance. Even if Gang-gang Cockatoo avoided areas of habitat disturbed by
increased noise and light, the species would be able to move to undisturbed areas easily. Mitigation
measures to reduce light spillage and to avoid lighting of the passive recreation infrastructure within the
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riparian corridor would be implemented to minimise impacts from artificial light to the environment.

The proposal would not indirectly impact on foraging habitat within and outside of the study area
through the introduction of contaminated water or sediments from construction works given
sedimentation and stormwater controls (for water quality). Also, the proposal would not alter the
existing fire regime or increase the incidence of weeds. Weeds are present in high densities in the
study area but weed spread would be prevented from retained habitat in and outside of the study area.

How is the proposal likely to affect the habitat of a threatened species, population or ecological
community?

Approximately 0.72 ha of native vegetation representing potential foraging habitat for the Gang-gang
Cockatoo would be removed. Remaining foraging habitat of Gang-gang Cockatoo would be degraded
during construction works which would introduce noise, ground vibrations, and some artificial light.
Following construction, there would be higher traffic levels, and increased noise and artificial light levels

However, the amount of foraging habitat being removed would be minimal with respect to the amount of
habitat present for this species within the locality e.g. within Lane Cove National. It is unlikely that the
proposed vegetation clearance would impact on this species such that foraging resources would
become limited within the study area. The majority of riparian vegetation, representing foraging habitat
for the species would be retained. The proposal would not significantly fragment the habitat of the
species, which is highly mobile.

The proposal could increase erosion, sedimentation and runoff through the clearing of vegetation and
the construction of roads and buildings, and produce conditions favourable to weed invasion impacting
on the species’ habitat. However, sediment and erosion controls and stormwater controls mimicking
pre-construction water quality would be implemented. Procedures for controlling the spread of weeds
would be implemented.

Does the proposal affect any threatened species or populations that are at the limit of its known
distribution?

Gang-gang Cockatoo is distributed from southern Victoria through south- and central-eastern New
South Wales. In New South Wales, the Gang-gang Cockatoo is distributed from the south-east coast to
the Hunter region, and inland to the Central Tablelands and south-west slopes. It occurs regularly in
the Australian Capital Territory. It is rare at the extremities of its range, with isolated records known
from as far north as Coffs Harbour and as far west as Mudgee (OEH 2012). The species is not at the
limit of its distribution at the study area.

How is the proposal likely to affect current disturbance regimes?

The study area is located in an urban, built up area. Current disturbances at the site include
disturbances associated with urban areas (e.g. noise and light disturbance, changed hydrology from
impervious surfaces, rubbish dumping). However, some soil disturbance and grazing by feral animals
including the European Rabbit are present, and it is likely that introduced predators are present in the
study area. There have been no major fire events on the site in the last decade.

The proposal would increase disturbances associated with urban areas, with increased traffic levels
estimated. However, increases in traffic and noise and light levels would not be significant. Mitigation
measures would be implemented to manage for the impacts of artificial light by directing light to where it
is needed to avoid light spillage and to avoid lighting of the passive recreation infrastructure within the
riparian corridor; which may also reduce human disturbance and noise at night. The incidence of
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rubbish dumping within the riparian corridor vegetation may increase due to improved access to this
area; litter management would need to be incorporated into management of the open space.

The proposal would be unlikely to exacerbate grazing impacts from European Rabbit at the site. It
would also be unlikely to increase the density of introduced predators which would lead to increased
predation by species such as feral cats and European Red Fox. As well, the proposal would be unlikely
to alter the current fire regime at the study area.

The proposal has the potential to increase erosion, sedimentation and runoff through the clearing of
vegetation and the construction of roads, retaining walls and passive recreation infrastructure, and
produce conditions favourable to weed invasion. However, stormwater management would be
implemented to control stormwater quality by adopting stormwater treatment measures to remove
pollutants, including sediments, from urban runoff to mimic pre-construction water quality, minimising
impacts on downstream receiving waters. Soil erosion and run-off control measures and weed control
would be implemented as part of the mitigation measures undertaken for the proposal.

How is the proposal likely to affect habitat connectivity?

The vegetation communities in the study area are already highly fragmented from surrounding
vegetated areas, due to previous disturbance of the study area and urban development i.e. immediately
adjacent the M2. The proposal will retain 0.32 ha SRW riparian vegetation in the north of the study
area, which has limited habitat connectivity to patches of vegetation to the west of the M2 and further to
Lane Cove National Park. The narrow strip of Weeds and Exotics along the western boundary of the
study area is marginal foraging habitat for the highly mobile species, and it is unlikely to impact on the
species utilisation of available foraging habitat within the broader locality.

How is the proposal likely to affect critical habitat?

Not applicable - critical habitat cannot be declared for vulnerable species.
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Little Lorikeet

The Little Lorikeet is listed as vulnerable under the TSC Act. It is distributed widely across the coastal
and Great Divide regions of eastern Australia from Cape York to South Australia. NSW provides a large
portion of the species' core habitat, with lorikeets found westward as far as Dubbo and Albury. Nomadic
movements are common, influenced by season and food availability, although some areas retain
residents for much of the year and ‘locally nomadic’ movements are suspected of breeding pairs.

The species feeds mostly on nectar and pollen and forage primarily on Eucalypts in open woodland but
also utilise other trees such as Angophora and Melaleuca. Riparian habitats are particularly used, due
to higher soil fertility and hence greater productivity. Isolated flowering trees in open country, e.g.
paddocks, roadside remnants and urban trees also help sustain viable populations of the species.

The species is gregarious, travelling and feeding in small flocks (<10), though often with other lorikeets.
Flocks numbering hundreds are still occasionally observed and may have been the norm in past
centuries. The species roosts in treetops, most typically selecting hollows in the limb or trunk of
smooth-barked Eucalypts. The entrance to hollows is small (3 cm) and usually high above the ground
(2-15 m). These nest sites are often used repeatedly for decades, suggesting that preferred sites are
limited. Riparian trees are often chosen, including Allocasuarina.

Nesting season extends from May to September. In years when flowering is prolific, Little Lorikeet pairs
can breed twice, producing 3-4 young per attempt. However, the survival rate of fledglings is unknown
(OEH 2012).

How is the proposal likely to affect the lifecycle of a threatened species and/or population?

The proposal could impact on the life cycle of Little Lorikeet by reducing the amount of potential
foraging and breeding habitat available to the species, or degrading its habitat. Little Lorikeet breeds in
tree hollows with small entrances (3 cm) usually high above the ground (2—15 m) near riparian areas
(OEH 2012), and the proposal would impact on hollow-bearing trees with small hollows. The study area
contains potential foraging habitat. Thus, both potential foraging and breeding (tree hollows) habitat
would be reduced/degraded by the proposal for the species which could impact on its life cycle.

Potential habitat of Little Lorikeet would be reduced through the clearing of 0.72 ha of vegetation and six
hollow-bearing trees representing potential foraging and breeding habitat, respectively. Remaining
foraging habitat of Little Lorikeet would be degraded during construction works which would introduce
noise, ground vibrations, and some artificial light. Following construction, there would be higher traffic
levels, and increased noise and artificial light levels.

While the proposal would remove potential habitat for the Little Lorikeet, the amount of habitat being
removed would be minimal with respect to the amount of potential habitat present for this species within
the locality e.g. within Lane Cove National Park. The loss of a small proportion of potential habitat
would not represent a significant loss to Little Lorikeet. The majority of riparian vegetation will be
retained and managed in accordance with a VMP. The proposal would not significantly fragment the
habitat of the species, which is highly mobile and can be locally nomadic.

Little is documented on how Little Lorikeet would respond to increased noise and light disturbance.
However, Little Lorikeet is often observed in urban environments experiencing noise and light
disturbance. Mitigation measures to reduce light spillage and avoid lighting the passive recreation
infrastructure in the riparian corridor would be implemented to minimise impacts from artificial light to
the environment.
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The proposal would not indirectly impact on foraging habitat within and outside of the study area
through the introduction of contaminated water or sediments from construction works given
sedimentation and stormwater controls (for water quality). Also, the proposal would not alter the
existing fire regime or increase the incidence of weeds. Weeds are present in high densities in the
study area but weed spread would be prevented from retained habitat in and outside of the study area.

How is the proposal likely to affect the habitat of a threatened species, population or ecological
community?

Approximately 2.3 ha of vegetation including weeds and exotics (approximately 86% of vegetation in the
study area) and six hollow-bearing trees representing potential foraging and breeding habitat for the
Little Lorikeet, respectively, would be removed. Remaining foraging habitat of Little Lorikeet would be
degraded during construction works which would introduce noise, ground vibrations, and some artificial
light. Following construction, there would be higher traffic levels, and increased noise and artificial light
levels

However, the amount of habitat being removed would be minimal with respect to the amount of habitat
present for this species within the locality e.g. within Lane Cove National Park. It is unlikely that the
proposed vegetation clearance would impact on this species such that foraging resources would
become limited within the study area. Riparian vegetation represents foraging habitat and will be mostly
retained and improved in accordance with a VMP. The proposal would not significantly fragment the
habitat of the species, which is highly mobile and can be locally nomadic.

The proposal could increase erosion, sedimentation and runoff through the clearing of vegetation,
proposed construction within and outside the riparian corridor, and thereby produces conditions
favourable to weed invasion impacting on the species’ habitat. However, sediment and erosion controls
and stormwater controls mimicking pre-construction water quality would be implemented. Procedures
for controlling the spread of weeds would be implemented.

Does the proposal affect any threatened species or populations that are at the limit of its known
distribution?

Little Lorikeet is distributed widely across the coastal and Great Divide regions of eastern Australia from
Cape York to South Australia. NSW provides a large portion of the species' core habitat, with lorikeets
found westward as far as Dubbo and Albury (OEH 2012). The species is not at the limit of its
distribution at the study area.

How is the proposal likely to affect current disturbance regimes?

The study area is located in an urban, built up area. Current disturbances at the site include
disturbances associated with urban areas (e.g. noise and light disturbance, changed hydrology from
impervious surfaces, rubbish dumping). However, some soil disturbance and grazing by feral animals
including the European Rabbit are present, and it is likely that introduced predators are present in the
study area. There have been no major fire events on the site in the last decade.

The proposal would increase disturbances associated with urban areas, with increased traffic levels
estimated. However, increases in traffic and noise and light levels would not be significant. Mitigation
measures would be implemented to manage for the impacts of artificial light by directing light to where it
is needed to avoid light spillage and to avoid lighting of the passive recreation infrastructure within the
riparian corridor; which may also reduce human disturbance and noise. The incidence of rubbish
dumping within the riparian corridor vegetation may increase due to improved access to this area; litter
management would need to be incorporated into management of the open space.
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The proposal would be unlikely to exacerbate grazing impacts from European Rabbit at the site. It
would also be unlikely to increase the density of introduced predators which would lead to increased
predation by species such as feral cats and European Red Fox. As well, the proposal would be unlikely
to alter the current fire regime at the study area.

The proposal has the potential to increase erosion, sedimentation and runoff through the clearing of
vegetation and the construction of infrastructure within and outside of the riparian corridor, and produce
conditions favourable to weed invasion. However, stormwater management would be implemented to
control stormwater quality by adopting stormwater treatment measures to remove pollutants, including
sediments, from urban runoff to mimic pre-construction water quality, minimising impacts on
downstream receiving waters. Soil erosion and run-off control measures and weed control would be
implemented as part of the mitigation measures undertaken for the proposal.

How is the proposal likely to affect habitat connectivity?

The vegetation communities in the study area are already highly fragmented from surrounding
vegetated areas, due to previous disturbance of the study area and urban development i.e. immediately
adjacent the M2. The proposal will retain 0.32 ha SRW riparian vegetation in the north of the study
area, which has limited habitat connectivity to patches of vegetation to the west of the M2 and further to
Lane Cove National Park. The narrow strip of Weeds and Exotics along the western boundary of the
study area is marginal foraging habitat for the Little Lorikeet, a highly mobile species, and it is unlikely to
impact on the species utilisation of available foraging habitat within the broader locality.

How is the proposal likely to affect critical habitat?

Not applicable - critical habitat cannot be declared for vulnerable species.
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Powerful Owl

The Powerful Owl is listed as a vulnerable species under Schedule 2 of the TSC Act. It is endemic to
eastern and south-eastern Australia, mainly on the coastal side of the Great Dividing Range from
Mackay to south-western Victoria and occurs at low densities. In NSW, it is widely distributed
throughout the eastern forests from the coast inland to tablelands, with scattered, mostly historical
records on the western slopes and plains (OEH 2012).

Powerful Owls occur primarily in densely vegetated gullies of open and tall open forest, but they are
also found in a wider range of habitats, including forests and woodlands within the metropolitan regions
of cities. However, optimal habitat requires large tracts of forest or woodland habitat, including a tall
shrub layer and abundant hollows supporting high densities of arboreal marsupial prey species (OEH
2012).

This species roosts in dense mid-canopy trees (such as Turpentines, She-oaks and rainforest trees), or
tall shrubs in sheltered gullies, typically on wide creek flats and at the heads of minor drainage lines
(DEC 2006). Nesting occurs from late autumn to mid winter in large hollows (greater than 45 cm wide
and greater than 100 cm deep) in eucalypts in unlogged, unburnt gullies and lower slopes within 100 m
of streams or minor drainage lines (DEC 2006). Nest trees are typically emergent, and are often the
largest and oldest in a stand (Debus and Chafer 1994). Powerful Owls are faithful to traditional nesting
hollows but can also use other hollows within the nesting gully.

Pairs of birds occupy large home ranges (300-1500 ha; DEC 2006), utilising various portions of this
area at different times, depending on the local abundance of arboreal mammals as a food source
(Debus and Chafer 1994). Powerful Owls prey particularly on the Greater Glider and Ringtail Possum
although the relative importance of prey items appears to vary regionally, with other prey such as Sugar
Gliders, Brushtail Possums, Grey-headed Flying-foxes, insects and birds also used (Debus and Chafer
1994; DEC 2006).

This species is threatened by a number of processes including loss and fragmentation of suitable forest
and woodland habitat from land clearing for residential and agricultural development, which also affects
the populations of arboreal prey species (DEC 2006). Other threats include loss of hollow-bearing trees
suitable for nesting, disturbance around nest sites (particularly during pre-laying, laying and downy
chick stages), high frequency hazard reduction burning (affecting prey availability), secondary
poisoning, road kills, and predation of fledglings by foxes, dogs and cats (OEH 2012).

How is the proposal likely to affect the lifecycle of a threatened species and/or population?

The proposal could impact on the life cycle of Powerful Owl by reducing the amount of foraging habitat
available to the species, or degrading its habitat. Powerful Owl prefers to nest in large emergent trees
that are within gullies or lower slopes within 100 m of streams (OEH 2012). The proposal would not
impact on hollow-bearing trees of this type. Thus, only foraging habitat would be reduced/degraded by
the proposal for the species which could impact on its life cycle.

Habitat of Powerful Owl would be reduced through the clearing of 0.72 ha of native vegetation
representing potential foraging habitat. Remaining foraging habitat of Powerful Owl would be degraded
during construction works which would introduce noise, ground vibrations, and some artificial light.
Following construction, there would be higher traffic levels, and increased noise and artificial light levels.

While the proposal would remove potential habitat for the Powerful Owl, the amount of habitat being
removed would be minimal with respect to the amount of potential habitat present for this species within
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the locality e.g. within Lane Cove National Park. The loss of a small proportion of potential habitat
would not represent a significant loss to Powerful Owl. The majority of riparian will be retained and
managed in accordance with a VMP. The proposal would not significantly fragment the habitat of the
species, which is highly mobile.

Little is documented on how Powerful Owl would respond to increased noise and light disturbance.
However, Powerful Owl is often observed in urban environments experiencing noise and light
disturbance. Mitigation measures (Section 7.2) to reduce light spillage and to avoid lighting of the
passive recreation infrastructure within the riparian corridor would be implemented to minimise impacts
from artificial light to the environment.

The proposal would not indirectly impact on foraging habitat within and outside of the study area
through the introduction of contaminated water or sediments from construction works given
sedimentation and stormwater controls (for water quality). Also, the proposal would not alter the
existing fire regime or increase the incidence of weeds. Weeds are present in high densities in the
study area but weed spread would be prevented from retained habitat in and outside of the study area.

How is the proposal likely to affect the habitat of a threatened species, population or ecological
community?

Approximately 0.72 ha of vegetation representing potential foraging habitat for the Powerful Owl would
be removed. Remaining foraging habitat of Powerful Owl would be degraded during construction works
which would introduce noise, ground vibrations, and some atrtificial light. Following construction, there
would be higher traffic levels, and increased noise and artificial light levels

However, the amount of habitat being removed would be minimal with respect to the amount of habitat
present for this species within the locality e.g. within Lane Cove National Park. It is unlikely that the
proposed vegetation clearance would impact on this species such that foraging resources would
become limited within the study area. The majority of riparian vegetation within the study area will be
retained and managed in accordance with a VMP. The proposal would not significantly fragment the
habitat of the species, which is highly mobile.

The proposal could increase erosion, sedimentation and runoff through the clearing of vegetation,
proposed construction within and outside the riparian corridor, and thereby produces conditions
favourable to weed invasion impacting on the species’ habitat. However, sediment and erosion controls
and stormwater controls mimicking pre-construction water quality would be implemented. Procedures
for controlling the spread of weeds would be implemented.

Does the proposal affect any threatened species or populations that are at the limit of its known
distribution?

Powerful Owl is endemic to eastern and south-eastern Australia, mainly on the coastal side of the Great
Dividing Range from Mackay to south-western Victoria and occurs at low densities. In NSW, it is widely
distributed throughout the eastern forests from the coast inland to tablelands, with scattered, mostly
historical records on the western slopes and plains (OEH 2012). The species is not at the limit of its
distribution at the study area.

How is the proposal likely to affect current disturbance regimes?

The study area is located in an urban, built up area. Current disturbances at the site include
disturbances associated with urban areas (e.g. noise and light disturbance, changed hydrology from
impervious surfaces, rubbish dumping). However, some soil disturbance and grazing by feral animals
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including the European Rabbit are present, and it is likely that introduced predators are present in the
study area. There have been no major fire events on the site in the last decade.

The proposal would increase disturbances associated with urban areas, with increased traffic levels
estimated. However, increases in traffic and noise and light levels would not be significant. Mitigation
measures would be implemented to manage for the impacts of artificial light by directing light to where it
is needed to avoid light spillage and to avoid lighting of the passive recreation infrastructure within the
riparian corridor; which may also reduce human disturbance and noise. The incidence of rubbish
dumping within the riparian corridor vegetation may increase due to improved access to this area; litter
management would need to be incorporated into management of the open space.

The proposal would be unlikely to exacerbate grazing impacts from European Rabbit at the site. It
would also be unlikely to increase the density of introduced predators which would lead to increased
predation by species such as feral cats and European Red Fox. As well, the proposal would be unlikely
to alter the current fire regime within the study area.

The proposal has the potential to increase erosion, sedimentation and runoff through the clearing of
vegetation and the construction of infrastructure within and outside of the riparian corridor, and produce
conditions favourable to weed invasion. However, stormwater management would be implemented to
control stormwater quality by adopting stormwater treatment measures to remove pollutants, including
sediments, from urban runoff to mimic pre-construction water quality, minimising impacts on
downstream receiving waters. Soil erosion and run-off control measures and weed control would be
implemented as part of the mitigation measures undertaken for the proposal.

How is the proposal likely to affect habitat connectivity?

The vegetation communities in the study area are already highly fragmented from surrounding
vegetated areas, due to previous disturbance of the study area and urban development i.e. immediately
adjacent the M2. The proposal will retain 0.32 ha SRW riparian vegetation in the north of the study
area, which has limited habitat connectivity to patches of vegetation to the west of the M2 and further to
Lane Cove National Park. The narrow strip of Weeds and Exotics along the western boundary of the
study area is marginal foraging habitat for the Powerful Owl, a highly mobile species, and it is unlikely to
impact on the species utilisation of available foraging habitat within the broader locality.

How is the proposal likely to affect critical habitat?

Not applicable - critical habitat cannot be declared for vulnerable species.
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Red-crowned Toadlet

The Red-crowned Toadlet (Pseudophryne australis) is listed as a Vulnerable Species on Schedule 2 of
the TSC Act. The Red-crowned Toadlet has a restricted distribution, known only from a relatively small
area of mid-eastern New South Wales.

The species has been recorded from near sea level to about 1000 metres elevation, but most sites are
on fairly low coastal ranges under 200 m in elevation. Favoured microhabitats for shelter sites are under
flat sandstone rocks (‘bush-rock’) either resting on bare rock or damp loamy soils. They have also been
found under logs on soil, beneath thick ground litter, particularly near large trees and in horizontal rock
crevices near the ground.

The Red-crowned Toadlet has a unique terrestrial reproductive strategy. Small nests are formed within
decomposing accumulated leaf matter; clutch sizes are small, consisting of around 20-24 large eggs
(Thumm and Mahony 1997); nests retain the eggs through the early stages of tadpole development,
which occurs within a water-filled membranous capsule. Rainfall events flush the embryos from the
nest, and tadpoles complete development within transient pools.

Recent studies have revealed a less than 0.1% reproductive success rate or only 1 clutch in 50
achieves any survival from tadpole to metamorphling. Consequently, changes to flow regimes,
frequency of rainfall and availability of breeding sites all play a role in successful breeding and ultimate
recruitment into local populations.

Red-crowned Toadlet has been recorded on land adjoining the study area over the last 12 years
including 10 individuals recorded by Ambrose Ecological Services (2001), an unstated number heard by
Biosphere Environmental Consultants in 2005, 2006 and 2007 and 4 individuals recorded by ELA in
2009. All records were from the rear of commercial properties adjoining the M2 Site. ELA (2009)
mapped part of the M2 Site as core habitat and potential habitat, although it acknowledged that this
area was moderate to poor quality with a high level of disturbance and weed infestation. The proposed
development will be set back 8 m from the western property boundary near the Red-crowned Toadlet
habitat (2.4 m of which has been designated as a drainage easement).

How is the proposal likely to affect the lifecycle of a threatened species and/or population?

Factors that may have an adverse effect on the life cycle of Red-crowned Toadlet include a substantial
loss and/or fragmentation of foraging and breeding habitat and impacts to water quality. The M2 Site is
highly unlikely to provide breeding habitat as it is essentially Weeds and Exotics. All records of Red-
crowned Toadlet have been from further into the adjoining land on the western boundary where drains
and tussock grass appear to have provided habitat. In terms of fragmentation, the location of Red-
crowned Toadlet is already significantly fragmented from other potential habitat (known records along
the length of the Lane Cove River to the north). This will not be exacerbated by the proposal.

How is the proposal likely to affect the habitat of a threatened species, population or ecological
community?

Previous surveys for the Red-crowned Toadlet identified potential core habitat area on adjoining land
which is moderate to poor quality. The proposed development will not directly affect this habitat. ELA
(2009) mapped part of the M2 Site as core habitat and potential habitat, although it acknowledged that
this area was moderate to poor quality with a high level of disturbance and weed infestation. The
proposal will impact on this core and potential habitat. Core potential habitat areas will be retained as
part of the 2.4 m wide proposed drainage easement area. Approximately 0.29 ha of potential habitat
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within along the western boundary of the study area will be cleared for the proposal, with exception of
the potential habitat within the 3 m drainage easement.

Surveys completed in 2011 on the M2 Site identified the high amount of weeds on the strip of land that
adjoins the area where Red-crowned Toadlet have been recorded in previous years. Despite the poor
quality, Red-crowned Toadlet could conceivably use the area on the M2 site as foraging habitat.
Building footprints on the M2 Site will be set back 8 m from the property boundary.

While the proposal would remove potential foraging / refuge habitat for the Red-crowned Toadlet, the
amount of habitat being removed would be minimal with respect to the amount of potential habitat
present for this species within the locality e.g. within Lane Cove National Park. However connectivity to
this habitat is low and would be available via stormwater drains. The loss of a small proportion of
potential habitat would not represent a significant loss to the survival of the Red-crowned Toadlet if this
species is still in the area. Similar vegetation is available and will be retained within the Porters Creek
riparian corridor in the north of the study area and will be improved by a VMP. The proposal is unlikely
to significantly fragment the habitat of the species due to the highly disturbed nature of the study area,
although it will reduces the width of potential habitat in the locality.

Does the proposal affect any threatened species or populations that are at the limit of its known
distribution?

The Red-crowned Toadlet has a restricted distribution, known only from a relatively small area of mid-
eastern New South Wales. The study area is contained wholly within this range distribution of the Red-
crowned Toadlet.

The species is not at the limit of its distribution at this study area.
How is the proposal likely to affect current disturbance regimes?

The study area is located in an urban, built up area. Current disturbances at the site include
disturbances associated with urban areas (e.g. noise and light disturbance, changed hydrology from
impervious surfaces, rubbish dumping). However, some soil disturbance and weed infestation are
present, and it is likely that introduced predators are present in the study area. There have been no
major fire events on the site in the last decade.

The proposal would increase disturbances associated with urban areas, with increased traffic levels
estimated. However, increases in traffic and noise and light levels would not be significant. Mitigation
measures would be implemented to manage for the impacts of artificial light by directing light to where it
is needed to avoid light spillage and to avoid lighting of the passive recreation infrastructure within the
riparian corridor; which may also reduce human disturbance and noise. The incidence of rubbish
dumping within the riparian corridor vegetation may increase due to improved access to this area; litter
management would need to be incorporated into management of the open space.

The proposal would be unlikely to increase the density of introduced predators which would lead to
increased predation by species such as feral cats and European Red Fox. As well, the proposal would
be unlikely to alter the current fire regime at the study area.

The proposal has the potential to increase erosion, sedimentation and runoff through the clearing of
vegetation and the construction of roads, retaining walls and passive recreation infrastructure, and
produce conditions favourable to weed invasion. However, stormwater management would be
implemented to control stormwater quality by adopting stormwater treatment measures to remove
pollutants, including sediments, from urban runoff to mimic pre-construction water quality, minimising
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impacts on downstream receiving waters. Soil erosion and run-off control measures and weed control
would be implemented as part of the mitigation measures undertaken for the proposal.

Short term potential impacts to water quality during the construction of the retaining wall and timber
boardwalk and landings would be managed via soil and erosion control measures, sensitive to the
potential use of the area by the Red-crowned Toadlet.

How is the proposal likely to affect habitat connectivity?

Adjacent habitat available to Red-crowned Toadlet is available within Lane Cove National Park. Due to
the already fragmented landscape and built environment of the study area, connectivity to alternative
habitat is available via stormwater drains. The proposal is unlikely to further fragment or isolate other
habitat for the Red-crowned Toadlet.

Lot 109 is proposed as a future road which traverses the drainage easement along the western
boundary approximately 17.5 m in length. The design of the drainage easement would need to be
sensitive to the movement of Red-crowned Toadlets, such that the species can continue along the
drainage line to the south and north.

How is the proposal likely to affect critical habitat?

Critical habitat has not been declared for the Red-crowned Toadlet.
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Appendix F: Impact Assessments
(EPBC Act listed species)

An assessment of the impacts of the proposal on species, populations and ecological communities
listed under the EPBC Act has been completed in accordance with the EPBC Act Policy Statement 1.1
— Significant Impact Guidelines (DEWHA 2009).

The study area does not support any threatened ecological communities and is unlikely to support any
threatened flora species. The study area supports native vegetation with potential and known habitat
for a number of threatened and migratory fauna species. A full list of species recorded within a 10 km
radius of the study area is found in Appendix A; however, not all of these species or their habitats are
likely to be impacted. Potentially impacted species are listed below.

Threatened Species

Bats
e Chalinolobus dwyeri (Large-eared Pied Bat)
e Pteropus poliocephalus (Grey-headed Flying-fox)

Migratory Species

Birds
e Apus pacificus (Fork-tailed Swift)

e Hirundapus caudacutus (White-throated Needletail)

Threatened Species

Large-eared Pied Bat

Large-eared Pied Bat is listed as a vulnerable species under the EPBC Act. A description for the
species is provided in the impact assessment for the species in Appendix E.

An action is likely to have a significant impact on a vulnerable species if there is areal chance or
possibility that it will:

a) lead to along-term decrease in the size of an important population of a species;

Note: An ‘important population’ is a population that is necessary for a species’ long-term
survival and recovery. This may include populations identified as such in recovery
plans, and/or that are:

Key source populations either for breeding or dispersal;
Populations that are necessary for maintaining genetic diversity, and/or;
Populations that are near the limit of the species range;
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The Large-eared Pied Bat was not recorded during the field surveys. It is possible that the population in
the area represents an important population of the species given the largest concentration of
populations for breeding appears to be in the sandstone escarpments of the Sydney basin and
northwest slopes of NSW (DSEWPAC 2012); the local population could be a key source population for
breeding or dispersal.

However, should an important population be present at the study area, the proposal is unlikely to lead to
a long-term decrease in the size of an important population. The amount of habitat being removed
would be minimal with respect to the amount of potential habitat present for this species within the
locality e.g. within Lane Cove National Park. It is unlikely that the proposed vegetation clearance would
impact on this species such that foraging and roosting resources would become limited within the study
area. The majority of riparian vegetation would be retained and managed in accordance with a VMP.
The proposal would not significantly fragment the habitat of the species, which is highly mobile. Where
the removal of habitat trees is required, a pre-clearance protocol would be implemented (see section
7.2) to determine if roosts (disused Fairy Martin nests) were present in any trees proposed for clearing
or if any individuals of Large-eared Pied bat were present in tree hollows. An ecologist would be
present during clearing to capture and re-release individuals (where appropriate). No breeding habitat
(maternity roosts) would be impacted by the proposal.

b) reduce the area of occupancy of an important population;

As outlined above, it is possible that a Large-eared Pied Bat population in the area represents an
important population of the species based on the local population being a key source population for
breeding or dispersal. However, the proposal is unlikely to reduce the area of occupancy of Large-
eared Pied Bat. Under the proposal, approximately 0.72 ha of foraging habitat and marginal roosting
habitat (six hollow-bearing trees) for the species would be removed. This represents a small proportion
relative to what is present in the locality. The Large-eared Pied Bat is a mobile species and will be able
to access remaining foraging and roosting resources in the study area and locality.

c) fragment an existing important population into two or more populations;

As outlined above, it is possible that a Large-eared Pied Bat population in the area represents an
important population of the species based on the local population being a key source population for
breeding or dispersal. However, the proposal is unlikely to fragment an existing important population
into two or more populations. The Large-eared Pied Bat is a mobile species and would be able to
access remaining foraging resources in the study area and the locality.

d) adversely affect habitat critical to the survival of a species;
Note: Habitat critical to the survival of a species refers to areas that are necessary:

For activities such as foraging, breeding, roosting, or dispersal;

For the long-term maintenance of the species (including the maintenance of
species essential to the survival of the species such as pollinators);

To maintain genetic diversity and long-term evolutionary development;

For the reintroduction of populations or recovery of the species;

The action would remove habitat for the Large-eared Pied Bat. However, this habitat does not
constitute habitat critical to the survival of a species, as it represents habitat used only periodically for
foraging, and does not represent breeding habitat for the species (breeding habitat is necessary for
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maintaining sustainable populations and the genetic diversity of the species). Some potential roosting
habitat, hollow-bearing trees and possibly disused nests of Fairy Martins, would be impacted, but the
species roosts and breeds primarily in caves, crevices in cliffs, and old mine workings (DSEWPAC
2012).

Regarding foraging habitat to be removed, it is unlikely that the proposed vegetation clearance would
impact on this species such that foraging resources would become limited within the study area i.e. the
proposal is unlikely to substantially reduce the amount of foraging habitat for this species present within
the proposal site. The action would remove approximately 0.72 ha of potential foraging habitat for the
species. This amount is considered to be minimal relative to other higher quality foraging habitat in the
locality.

The habitat proposed to be removed does not constitute habitat identified in a recovery plan for the
species, habitat critical for that species, or habitat listed on the Register of Critical Habitat maintained by
the Minister under the EPBC Act.

e) disrupt the breeding cycle of an important population;

As outlined in part a), it is possible that a Large-eared Pied Bat population in the area represents an
important population of the species based on the local population being a key source population for
breeding or dispersal. However, no Large-eared Pied Bat breeding habitat would be impacted by the
proposal, as Large-eared Pied Bat breed primarily in caves, crevices in cliffs, and disused mines
(DSEWPAC 2012). Only a small amount of foraging and marginal roosting habitat would be impacted.
As such, the breeding cycle of any important population is unlikely to be impacted.

f) modify, destroy, remove, isolate or decrease the availability or quality of habitat to the
extent that the species is likely to decline;

The action would remove foraging habitat and some marginal roosting habitat for the Large-eared Pied
Bat. However, only a small amount of potential foraging and marginal roosting habitat would be
impacted (approximately 0.72 ha of foraging habitat and six hollow-bearing trees). The removal of a
relatively small amount of habitat within the study area is unlikely to decrease the availability or quality
of habitat to the extent that the species is likely to decline.

The proposal is also unlikely to isolate or modify habitat for the species (eg. through changed
disturbance regimes) to the extent that the species is likely to decline. Potential impacts from the
proposal on foraging habitat e.g. soil movement, weed spread, increased run off would be managed.

g) resultin invasive species that are harmful to a vulnerable species becoming established
in the vulnerable species’ habitat;

Note: An invasive species is an introduced species, including an introduced (translocated)
native species, which out-competes native species for space and resources or which is a
predator of native species. Introducing an invasive species into an area may result in that
species becoming established. An invasive species may harm listed threatened species or
ecological communities by direct competition, modification of habitat or predation.

No invasive species that are harmful to the Large-eared Pied Bat have been identified. Introduced
predators and weeds are not identified as a threat to Large-eared Pied Bat in the Action Plan for
Australian Bats (Duncan et al. 1999). Even so, the proposal is unlikely to contribute to any increased
feral animal activity or weed invasion across the study area.
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h) introduce disease that may cause the species to decline, or

The Action Plan for Australian Bats (Duncan et al. 1999) does not identify any diseases that threaten
Large-eared Pied Bat. The action is not expected to introduce any disease to the study area.

i) interfere substantially with the recovery of the species.

Given the proposal would not impact on the breeding habitat of the Large-eared Pied Bat, the proposal
is unlikely to interfere with the recovery of the species. Foraging and roosting habitat would remain
available for the species in the locality, despite the removal of 0.72 ha of foraging habitat within the
study area for the species.

Pteropus poliocephalus (Grey-headed Flying-fox)

The Grey-headed Flying-fox is listed as a vulnerable species under the EPBC Act. A description for the
species is provided in the impact assessment for the species in Appendix E.

An action is likely to have a significant impact on a vulnerable species if there is a real chance or
possibility that it will:

j) lead to along-term decrease in the size of an important population of a species;

Note: An ‘important population’ is a population that is necessary for a species’ long-term
survival and recovery. This may include populations identified as such in recovery
plans, and/or that are:

o Key source populations either for breeding or dispersal;
o Populations that are necessary for maintaining genetic diversity, and/or;
o Populations that are near the limit of the species range;

The study area does not contain any current or historic campsites for this species and it is likely that the
study area would only be used on occasion as foraging habitat. Grey-headed Flying Fox in the study
area are not part of an important population as they are not near the limit of the species’ range or
represent key source populations for breeding or dispersal. Thus, the proposal is unlikely to lead to a
long-term decrease in the size of an important population.

k) reduce the area of occupancy of an important population;

This is not an important population. The proposed action would not further reduce the area of potential
occurrence for the Grey-headed Flying Fox. The area of occupancy is unlikely to be affected for any
populations given that no campsites have been recorded within the study area and that extensive
foraging habitat exists in the surrounding landscape.

I) fragment an existing important population into two or more populations;

This is not an important population. The proposal would not fragment any populations into two or more
populations given the area is already disturbed, and the proposal would only remove a small amount of
foraging habitat. The highly mobile nature of this species means that the proposed work would not be a
barrier to movement.

m) adversely affect habitat critical to the survival of a species;
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Note: Habitat critical to the survival of a species refers to areas that are necessary:

For activities such as foraging, breeding, roosting, or dispersal;

For the long-term maintenance of the species (including the maintenance of
species essential to the survival of the species such as pollinators);

To maintain genetic diversity and long-term evolutionary development;

For the reintroduction of populations or recovery of the species;

As the proposal would not involve the removal of any campsites, it would be unlikely to create a barrier
to movement, and would result only in the removal of a small amount of foraging habitat relative to the
availability of foraging habitat in surrounding lands, it is unlikely that habitat critical to the survival of this
species would be adversely affected.

The habitat proposed to be removed does not constitute habitat identified in a recovery plan for the
species, habitat critical for that species, or habitat listed on the Register of Critical Habitat maintained by
the Minister under the EPBC Act.

n) disrupt the breeding cycle of an important population;

This is not an important population. As no roosting habitat would be removed or disturbed, and some
foraging habitat would be retained in the study area with foraging habitat also present in the locality, it is
unlikely the proposal would disrupt the breeding cycle of the local population.

0) modify, destroy, remove, isolate or decrease the availability or quality of habitat to the
extent that the species is likely to decline

As no campsites would be removed or disturbed, and foraging habitat exists in the study area, the
proposed work would be unlikely to modify, destroy, remove, or isolate or decrease the availability or
quality of habitat to the extent that the species is likely to decline.

p) result in invasive species that are harmful to a vulnerable species becoming established
in the vulnerable species’ habitat

Note: An invasive species is an introduced species, including an introduced (translocated)
native species, which out-competes native species for space and resources or which is a
predator of native species. Introducing an invasive species into an area may result in that
species becoming established. An invasive species may harm listed threatened species or
ecological communities by direct competition, modification of habitat or predation.

The proposal would not result in invasive species, such as weeds, that would be harmful to Grey-
headed Flying Fox. Vegetation in the study area is already degraded with weeds, but this would not be
increased as a result of the proposal. Vegetation within the riparian corridor would be treated for weed
management and rehabilitation to protect Porters Creek.

g) introduce disease that may cause the species to decline, or

The Action Plan for Australian Bats (Duncan et al. 1999) identifies Australian bat Lyssavirus, Bat
Paramyxovirus and Menangle Pig virus as diseases that may affect Grey-headed Flying-fox. The
proposal is not expected to introduce any disease to the study area.

r) interfere substantially with the recovery of the species.
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Given the proposal would not impact on the breeding or roosting habitat of the Grey-headed Flying-fox,
the proposal is unlikely to interfere with the recovery of the species. Foraging habitat would remain
available for the species in the study area and locality. The proposal would not introduce disease to the
study area, which would otherwise interfere with the recovery of the Grey-headed Flying-fox.

Migratory Species

Fork-tailed Swift

The Fork-tailed Swift is listed as a migratory marine species under the EPBC Act, and is included in the
Japan-Australia Migratory Bird Agreement (JAMBA), the China-Australia Migratory Bird Agreement
(CAMBA), and the Republic of Korea-Australia Migratory Bird Agreement (ROKAMBA) (DotE, 2014).

In Australia, they mostly occur over inland plains but sometimes above foothills or in coastal areas.
They often occur over cliffs and beaches and also over islands and sometimes well out to sea. They
also occur over settled areas, including towns, urban areas and cities. They mostly occur over dry or
open habitats, including riparian woodland and tea-tree swamps, low scrub, heathland or saltmarsh.
They are also found at treeless grassland and sandplains covered with spinifex, open farmland and
inland and coastal sand-dunes. The sometimes occur above rainforests, wet sclerophyll forest or open
forest or plantations of pines (Higgins, 1999).

In NSW, the Fork-tailed Swift is recorded in all regions. Many records occur east of the Great Divide,
however, a few populations have been found west of the Great Divide. These are widespread but
scattered further west of the line joining Bourke and Dareton. Sightings have been recorded at
Milparinka, the Bulloo River and Thurloo Downs (Higgins, 1999). The species has been recorded as
occasionally travelling with Needletails (e.g. Hirundapus caudacutus).

They forage aerially, up to hundreds of metres above ground, but also less then 1 m above open areas
or over water. The species food items within Australia are not well known, however, the Fork-tailed
Swift is known to be insectivorous. Studies have recorded the Swift eating small bees, wasps, termites
and moths (DotE, 2014).

The Fork-tailed Swift does not breed in Australia, they breed in Siberia from August toSeptember. They
migrate to Australia following breeding and are commonly seen in NSW between October and March
(DotE, 2014).

An action is likely to have a significant impact on a migratory species if there is a real chance or
possibility that it will meet any of the following criteria:

d) substantially modify (including by fragmenting, altering fire regimes, altering nutrient
cycles or altering hydrological cycles), destroy or isolate an area of important habitat for
a migratory species;

Note: An “area of important habitat for a migratory species” is defined as:

o Habitat utilised by a migratory species occasionally or periodically within a region
that supports an ecologically significant proportion of the population of the
species; and/or

o Habitat that is of critical importance to the species at particular life-cycle stages;
and/or
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o Habitat utilised by a migratory species which is at the limit of the species’ range;
and/or
o Habitat within an area where the species is declining.

The study area does not represent important habitat for Fork-tailed Swift as it does not occur on the limit
of the species’ range, and does not support an ecologically significant proportion of the population of the
species, is not of critical importance to the species at particular life cycle stages and is not within an
area where the species is declining.

The proposal would result in the removal of foraging habitat for the species. However, removal of
vegetation would not represent a substantial loss and / or fragmentation of foraging habitat for the
species, with the species unlikely to be reliant on the resources present in the study area and able to
use other areas due to its highly mobile nature. Therefore, the proposed loss of 0.72 ha of potential
habitat is not likely to substantially modify, destroy, or isolate an area of important habitat for the
species.

In terms of breeding habitat, the proposal would not substantially impact any breeding habitat for the
species as it breeds in Siberia. Thus, areas of critical habitat of importance to the Fork-tailed Swift
would not be affected.

e) result in an invasive species that is harmful to the migratory species becoming
established in an area of important habitat for the migratory species;

The proposal would not result in the establishment of an invasive species that is harmful to Fork-tailed
Swift.

f) seriously disrupt the lifecycle (breeding, feeding, migration or resting behaviour) of an
ecologically significant proportion of the population of a migratory species.

Note: An “ecological significant proportion” of the population varies with the species
and each circumstance will need to be evaluated. Some factors include the species’
population status, genetic distinctiveness and species specific behavioural patterns. Eg.
site fidelity.

A “population of a migratory species” is the entire population or any geographically
separate part of the population, a significant proportion of whose members cyclically and
predictably cross one or more nationally jurisdictional boundaries including Australia.

The proposal is unlikely to seriously disrupt the lifecycle of an ecologically significant proportion of the
population of Fork-tailed Swift. Fork-tailed Swifts do not breed in Australia, they breed in Sibera. The
removal and fragmentation of vegetation in the study area would be unlikely to affect the species, which
forages aerially over a range of habitats including cleared areas.

White-throated Needletail

The White-throated Needletalil is listed as a migratory species under the EPBC Act, and is included in
the Japan-Australia Migratory Bird Agreement (JAMBA), the China-Australia Migratory Bird Agreement
(CAMBA), and the Republic of Korea-Australia Migratory Bird Agreement (ROKAMBA) (DSEWPAC
2012).
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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 has been stated that conventional
habitat descriptions are inapplicable, but there are, nevertheless, certain preferences exhibited by the
species. Although they occur over most types of habitat, they are probably recorded most often above
wooded areas, including open forest and rainforest, and may also fly between trees or in clearings,
below the canopy, 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. When flying
above farmland, they are more often recorded above partly cleared pasture, plantations or remnant
vegetation at the edge of paddocks. In coastal areas, they are sometimes seen flying over sandy
beaches or mudflats, and often around coastal cliffs and other areas with prominent updraughts, such
as ridges and sand-dunes (DSEWPAC 2012).

During the non-breeding season in Australia, the White-throated Needletail has been recorded eating a
wide variety of insects, including beetles, cicadas, flying ants, bees, wasps, flies, termites, moths,
locusts and grasshoppers. The White-throated Needletail almost always forage aerially, at heights up
to 'cloud level' though usually much lower (DSEWPAC 2012).

The species has been recorded roosting in trees in forests and woodlands, both among dense foliage in
the canopy or in hollows. It has been suggested that they also sometimes roost aerially (DSEWPAC
2012).

The species breeds in wooded lowlands and sparsely vegetated hills, as well as mountains covered
with coniferous forests in Asia, from central and south-eastern Siberia and Mongolia, east to the
Maritime Territories of Russia, Sakhalin and the Kuril Islands and south to northern Japan and north-
eastern China (DSEWPAC 2012).

An action is likely to have a significant impact on a migratory species if there is a real chance or
possibility that it will meet any of the following criteria:

g) substantially modify (including by fragmenting, altering fire regimes, altering nutrient
cycles or altering hydrological cycles), destroy or isolate an area of important habitat for
a migratory species;

Note: An “area of important habitat for a migratory species” is defined as:

o Habitat utilised by a migratory species occasionally or periodically within a region
that supports an ecologically significant proportion of the population of the
species; and/or

o Habitat that is of critical importance to the species at particular life-cycle stages;
and/or

o Habitat utilised by a migratory species which is at the limit of the species’ range;
and/or

o Habitat within an area where the species is declining.

The study area does not represent important habitat for White-throated Needletail as it does not occur
on the limit of the species’ range, and does not support an ecologically significant proportion of the
population of the species, is not of critical importance to the species at particular life cycle stages and is
not within an area where the species is declining.

The proposal would result in the removal of foraging habitat for the species. However, removal of
vegetation would not represent a substantial loss and/or fragmentation of foraging habitat for the
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species, with the species unlikely to be reliant on the resources present in the study area and able to
use other areas due to its highly mobile nature. Therefore, the proposed loss of potential habitat is not
likely to substantially modify, destroy, or isolate an area of important habitat for the species.

In terms of breeding habitat, the proposal would not substantially impact any breeding habitat for the
species as it breeds in Asia. Thus, areas of critical habitat of importance to the White-throated
Needletail would not be affected.

h) result in an invasive species that is harmful to the migratory species becoming
established in an area of important habitat for the migratory species;

The proposal would not result in the establishment of an invasive species that is harmful to White-
throated Needletails.

i) seriously disrupt the lifecycle (breeding, feeding, migration or resting behaviour) of an
ecologically significant proportion of the population of a migratory species.

Note: An “ecological significant proportion” of the population varies with the species
and each circumstance will need to be evaluated. Some factors include the species’
population status, genetic distinctiveness and species specific behavioural patterns. Eg.
site fidelity.

A “population of a migratory species” is the entire population or any geographically
separate part of the population, a significant proportion of whose members cyclically and
predictably cross one or more nationally jurisdictional boundaries including Australia.

The proposal is unlikely to seriously disrupt the lifecycle of an ecologically significant proportion of the
population of White-throated Needletail. White-throated Needletails do not breed in Australia. The
removal and fragmentation of vegetation in the study area would be unlikely to affect the species, which
forages aerially over a range of habitats including cleared areas.
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