Large Forest Bat

| Vespadelus darlingtoni

Large-footed Myotis '

Myotis macropus

White-striped Mastiff-bat

Austronomus australis

Rabbit *

Oryctolagus cuniculus

Amphibians

Spotted Marsh Frog

| Limnodynastes tasmaniensis | < |

Note:

w0 >

* indicates introduced species
TS indicates threatened species

All species listed are identified to a high level of certainty unless otherwise noted as:

PR indicates species identified to a ‘probable’ level of certainty
PO indicates species identified to a ‘possible’ level of certainty

Anabat 11/SD-1 C -
Observation E

Trap (Elliott, cage, etc) H =
Spotlight I

Call Identification

Call-playback Response

Habitat Search

Scat, Track or Sign Identification
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Ecological

Assessment

41 Flora

A number of landscaping species were observed within the eastern portion of the subject
site. These were not taken into consideration in preparing the species list. A total of ninety
(90) specimens were observed.

No threatened flora species were observed, however there was a lack of fruiting material
and juvenile leaves to determine the presence or absence of the threatened eucalypt
Eucalyptus macarthurii,. We recommend undertaking a tree condition assessment report
(arboricultural report) when fruiting material is likely to be more readily available. The
species flowers between February and April.

All species are listed in Table 3.1.

4.1.1 State legislative flora matters

(a) Threatened flora species (NSW)

TSC Act — A search of the Atfas of NSW Wildiife (OEH 2012) database indicated a list of
species that have been recorded within a 10 km radius of the study area. Those species are
considered for suitable habitat and potential to occur in Table A2.1 {Appendix 2).

Based on the habitat assessment within Appendix 2, it is considered that the subject site
provides varying levels of potential habitat for the following state listed threatened flora

species:

o« FEucalyptus aggregata
« FEucalyptus macarthurii

Note: Full habitat descriptions for these species are provided in Appendix 2

No state listed threatened flora species were observed during the survey undertaken.
Eucalyptus macarthurii is a state listed threatened species and is potentially onsite. Some
trees onsite may be Eucalyptus macarthurii, but we were unable to confirm the identification
without fruits or flowers. Further target survey for this species should be undertaken when
fruiting material is available. This may be undertaken as part of a tree assessment and will
influence the retention of significant trees in the landscape.

(b) Endangered flora populations (NSW)

There are no known endangered populations within a 10km radius of the subject site.

(c) Endangered ecological communities (NSW)
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One (1) endangered ecological community (EEC) was found to be present within the subject
site. The Narrow-leaved Peppermint Woodland is equivalent to the EEC Southern Highlands
Shale Woodlands.

A total of sixteen (16) flora quadrats were undertaken across the subject site to help in
assessing whether or not the Southern Highlands Shale Woodland EEC was present and to
also assist in determining low condition vegetation based upon documented benchmarks.

The vegetation present appears to be closest to the biometric vegetation type HN554 —
Mountain Grey Gum — Narrow-leaved Peppermint grassy woodland on shales of the
Southern Highlands, southern Sydney Basin. This vegetation unit is considered to be
equivalent to the EEC — Southern Highlands Shale Woodland. The overstorey projected
foliage cover has a lower benchmark of 24%. For the vegetation to be considered low
condition, the overstorey must fall 6% coverage and the understorey must comprise of more
than 50% exotic species. Table 4.1 shows the quadrat data observed on site.

Table 4.1 - Flora quadrat data

15 50 | 30

13 11

54

1

2 71 7 8 10 19 70
3 33 9 12 8 20 70
4 63 8 9 <5 30 50
5 56 9 7 10 30 60
6 50 4 7 0 80 20
7 56 9 11 <5 43 50
8 57 7 10 15 20 70
9 38 8 9 10 44 40
10 50 6 11 8 22 65
11 63 8 14 <5 74 75
12 50 10 13 10 33 45
13 57 7 13 7 42 45
14 45 11 16 15 37 55
15 40 10 16 15 33 55
16 75 4 14 25 12 65

Whilst the vegetation on site is limited in native species diversity and cover, it is apparent
that a significant proportion of those natives are listed on the final determinations for the
EEC. As such, it is appropriate to regard the remnant vegetation as EEC.

The understorey vegetation in the far east of the site contains a slightly higher proportion of
natives to exotics however the central section and remnants to the west contain much more
exotic vegetation than native vegetation, largely due to the current grazing pressures. It was
relatively obvious that because the understorey was in a poor condition in the central and
western portions, where there was a canopy gap, the remnant may be classed as low
condition. Also, patches of vegetation less than 0.25ha in size may be regarded as low
condition.
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6.43ha of EEC has been mapped, with 3.08ha being classed as moderate condition and
3.35ha being classed as low cendition.

The underlying geology of the site being shale is also a prime characteristic in being able to
identify this EEC, which has been confirmed from the Moss Vale 1:100,000 Geological Map.

For the purposes of the subdivision, the loss of low condition vegetation onsite is not
considered to be significant and does not require offselting. Based on the location of the
subdivision i.e. a semi-rural landscape and the presence of 3.08 ha of medium quality EEC,
Travers bushfire and ecology considers that a subdivision outcome that results in @ 3 ha
conservation area of fully restored EEC - Southern Highlands Shale Woodlands would be a
balanced ecological outcome.

This community has been assessed in detail within Appendix 2.
4.2.2 Native Vegetation Act (2003}

The Native Vegetation Act 2003 (NV Act) and the Native Vegetation Regulation {NV
Regulation.} currently allows the clearing of trees for the minimum extent necessary to erect
a single dwelling house issued with development consent. As complying development is
included in the definition of development consent, the same requirements under the NV Act
and NV Regulation for a single dwelling house apply.

The loss of low condition vegetation is excluded from assessment under the NV Act and the
NV Regulation. However the loss of medium or better quality vegetation may need to be
offset in accordance with the Act or its Regulation.

The proposed conservation area of 3 ha results in a 2.5:1 offset ratio which in the site
context and given the lack of threatened species , it is considered to be a reasonable
ecological outcome. Further native trees can be retained or replanted within the subdivision
landscape if required.

4.2.3 Matters of national environmental significance - flora

(a) Threatened flora species (National)

A review of the schedules of the EPBC Act indicated the potential for a list of threatened
flora species to occur within a 10km radius of the site. These species have been considered
for habitat presence and potential to occur within Appendix 2.

Based on the habitat assessment within Appendix 2, it is considered that the subject site
provides no potential habitat for any nationally listed threatened flora species.

(b) Endangered ecological communities {National)

The Southern Highlands Shale Woodlands is not listed nationally.

4.2.4 Flora and EEC assessment conclusions

In accordance with Section 5A of the EPA Act 1979, the 7 part test of significance (Appendix
3} concluded that the proposed subdivision will not have a significant impact on any state
listed threatened species, populations or EECs. This is provided that the mitigation

measures outlined with the recommendations of this report are undertaken. Therefore, a
Species Impact Statement should not be required for the proposed subdivision in respect to
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flora. Overall, the development must provide a minimum of 3ha of area to be restored to
Southern Highlands Shale Woodlands of a moderate-good condition, and be managed
under the provisions of a vegetation management plan or equivalent.

The proposed subdivision was not considered to have a significant impact on matters of
national environmental significance listed under the EPBC Act 1999. As such a referral to
Department of Sustainability, Environment, Water, Populations and Communities should not
be required.
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4.2 Fauna

All fauna species recorded during the survey are listed in Table 3.2.
4.2.1 Fauna Habitat

The fauna habitats present within the site are identified within Table 4.2.

Table 4.2 — Observed fauna habitat

' Moderate

Gentle v

Closed Forest Open Forest ' Woodland v  Grassland
Fire Underscrubblng Cut & fill works
Tree clearing - Grazin
DEPTH: ~ Deep ~ Moderate  Shallow v Skeletal
TYPE; i | ﬂy_ f_ _| Loam v | Sand ] Organic
VALUE: ' Foraging v Denning v Roosting Digging v
WATER RETENTION: ~ Well Drained v Damp / Moist - Water logged . Swamp/Soak v’
v
FLOWERING TREES: Eucai)fpts Corymbias Melaleucas
Banksias | Acacias

SEEDING TREES: Allocasuarinas  Conifers
WINTER FLOWERING E. maculata E. crebra E. globoidea E. sideroxylon
EUCALYPTS: E. squamosa E. grandis E. multicaulis E.sFias :

5 . E.robusta E. tereticornis E. agglomerata . E. siderophloia
FLOWERING PERIODS: | Autumn v/ Winter Spring v Summer v° |
OTHER: Mistletoe v Figs / Fruit Sap / Manna Termites
UPPER STRATA: " Dense * Moderate Sparse
MID STRATA: Dense Moderate Sparse v
PLANT / SHRUB LAYER: ' Dense | Moderate Sparse V'
GROUNDCOVERS: ' Dense Moderate v/ Sparse
TREE HOLLOWS: | Large Medium v Small
GROUND HOLLOWS: Large - Medium Small v
FALLEN TREES: Large Medium Small
FALLEN BRANCHES: Large v Medium Small
LITTER:  Deep Moderate ~ Shallow v/
HUMUS: ' Deep ' Moderate Shallow v/

Flora & Fauna Assessment (A12002F)

WATER BODIES Soak(s) Dam(s) v Drainage line(s) Creek(s) River(s)
RATE OF FLOW: Sl v [ Slow | Rapid
CONSISTENCY: - Permanent v Perennial - Ephemeral
RUNOFF SOURCE: | Urban/Industrial | Parkland | Grazing v | Natural
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| RIPARIAN HABITAT: igh quali ity  Low quality "~ Poor quality

STRUCTURES: . Sheds "~ Infrastructure ~ Equipment
SUB-SURFACE | Pipe/ Culvert(s) ~ Tumnels) | Shaft(s)
FORREIGN MATERIALS: | Sheet ' Pile/Refuse v/

4.2.2 Habitat trees

A complete assessment of the location of habitat trees and the size of hollows within was not
conducted as part of surveys undertaken. The available size range and quality of hollows
were noted during site visits.

Trees containing hollows were found to occur in high density throughout the site estimated at 2
in every five trees containing hollows. In an attempt to identify trees of importance, locations
and data on significant habitat trees were collected during the fauna survey. These are trees
containing large hollows suitable for use by owls and/or containing a number of good quality
hollows typically consisting of more than one medium (10-30cm) sized hollow. A tree may also
be considered significant where evidence of use by select fauna is found.

Despite the high number of hollows present within the site and many of these being good
quality, only 3 significant habitat trees were identified, and one of these contained no hollows of
value but rather contained a raptor nest. The high number of hollows is attributed to the old age
of remnant trees on site. However the reason for a low number of significant habitat trees is
attributed to the tree species present. The site is dominated by Brown Barrel (Eucalyptus
fastigata and Narrow-leaved Peppermint (E. radiata) which appear to provide many fissures of
cracked bark, bark exfoliations and broken limbs but do not typically result in many open
chambered hollows such as in some smooth-barked tree species. Additionally, the two
significant habitat trees identified with hollows (SHT1 & SHT 3) whilst fitting the significant
category, did not necessarily show features considered of greater value as a priority to retain.

The recording of the hollow-dependent Large-footed Myotis (to a ‘possible’ level of certainty)
does give value to the hollows present. It is however very difficult to determine what trees, if any
are being utilised by microbats without exhaustive survey on each individual tree.

A summary of significant habitat tree data for relocating purposes is provided in Table 4.3.
Small hollows are identified as being <10cm opening, medium hollows are between 1-30cm
and large hollows are >30cm. Figure 1 provides locations of habitat trees.

Table 4.3 — Habitat tree data

2x medium branch hollows

______ SHT1 | Smoothbarked Bucalypt | 5y gmail branch hollows
SHT2 Narrow-leaved Peppermint Raptor Nest
SHT3 stag 4x medium trunk hollows

4.2.3 State legislative fauna matters
(a) Threatened species (NSW)

TSC Act — A search of the Atlas of NSW Wildlife (OEH, 2012) database provided a list of
threatened fauna species previously recorded within a 10km radius of the subject site. These
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species are listed in Table A2.2 {Appendix 2) and are considered for potential habitat within
the subject site. Strictly estuarine and oceanic threatened species found within 10km have
not been included as no marine / aquatic habitats occur within the subject site.

Based on the habitat assessment within Appendix 2, it is considered that the subject site
provides varying levels of potential habitat for the following state listed threatened fauna
species:

Gang-gang Cockatoo
Powerful Owl

Varied Sittella

Scarlet Robin

Flame Robin
Grey-headed Flying-fox
Eastern Falsistrelle
Eastern Bentwing-bat
Large-footed Myotis

* & & H % & & & @

Note: Full habitat descriptions for these species are provided in Appendix 2

Two (2) state listed threatened fauna species — Eastern Bentwing-bat (Miniopterus orianae
oceansis) and Large-footed Myotis {Myotis macropus) — were recorded within the subject
site during surveys. These species have been assessed in detail within Appendix 3.

FM Act — No habitats suitable for threatened aquatic species were observed within the
subject site and as such the provisions of this act do not require any further consideration.

(b} Endangered populations (NSW)
There are no endangered fauna populations within the Wingecarribee LGA.
(c) SEPP 44 Koala Habitat Protection

SEPP 44 Koala Habitat Protection applies to land within Local Government Areas (LGAs)
listed under Schedule 1 of the Policy. In addition, Part 2 of the Policy outlines a three (3)
step process o assess the likelinood of the land in question being potential or core koala
habitat. Part 2 applies fo land which has an area of greater than 1 hectare or has, together
with any adjoining land in the same ownership, an area of more than 1 hectare.

The subject site is required to be considered under SEPP 44 as it falls within the
Wingercarribee LGA, which is listed on Schedule 1 of this Policy. In addition, the total area of
the subject site is greater than 1 hectare, hence Part 2 — Development Control of Koala
Habitats, of the Policy applies.

Potential Koala Habitat (PKH) is defined as land where at least 15% of the total number of
trees in the upper or lower strata constitutes any of the tree species listed in Schedule 2 of
the policy.

Core Koala Habitat {CKH) is defined as an area of land with a resident population of koalas,

evidenced by attributes such as breeding females (i.e. females with young) and recent
sightings of and historical records of a population.
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Step 1 - Is the fand PKH?

No Koala food tree species were recorded from Schedule 2 of SEPP 44, as such the subject
site is not considered to comprise ‘potential Koala habitat’ as defined under SEPP 44 and no
further assessment under this policy is required.

4.2.4 National environmental significance - fauna
(a) Threatened species (National)

EPBC Act — A review of the schedules of the EPBC Act identified a list of threatened fauna
species or species habitat likely to occur within a 10km radius of the subject site. These
species have been listed in Table A2.2 {Appendix 2}, and those with potential habitat within
the subject site are considered in the seven-part test within Appendix 3.

Based on the habitat assessment within Appendix 2, it is considered that the subject site
provides varying levels of potential habitat for the following nationally listed threatened fauna
species:

» Grey-headed Flying-fox

No nationally listed threatened fauna species were recorded foraging within the subject site
during surveys undertaken.

(b} Protected migratory species (National)

The EPBC Act Protected Matters Report provides additionally listed terrestrial, wetland and
marine migratory species of national significance likely to occur, or with habitat for these
species likely to occur, within a 10km radius of the subject site. These migratory species are
considered in Table A2.3 (Appendix 2). Threatened migratory species are assessed in Table
AZ.2 {(Appendix 2).

4.2.5 Fauna assessment conclusions

In accordance with Section 5A of the EPA Act 1979, the 7 part test of significance {(Appendix
3) concluded that the proposed subdivision will not have a significant impact on any state
listed threatened fauna species or threatened fauna populations. This is provided that the
mitigation measures outlined with the recommendations of this report are undertaken.
Therefore, a Species Impact Statement should not be required for the proposed subdivision
in respect to fauna.

The proposed subdivision was not considered to have a significant impact on threatened or
migratory fauna species listed as matters of national environmental significance under the
EPBC Act 1999. As such a referral to Department of Sustainability, Environment, Water,
Populations and Communities should not be required in respect to fauna.

4.3 Vegetation connectivity and wildlife corridors

The vegetation within the subject site forms an odd shaped remnant within the southern and
central portions of the subject site with small patches near the south-western boundary less
than 0.25ha. Overall, the total amount of remnant EEC vegetation on site amounts to an
estimated 6.43ha which includes 3.08ha of moderate condition vegetation and 3.35ha of low
condition vegetation.
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The remnant within the subject site is not connected in any way to native vegetation outside
of the subject site. Almost all vegetation just outside of the subject site are planted conifer
windbreaks along fencing boundaries.

Given the existing fragmentation of the vegetation on site, and the presence of grazing
activities and exotic vegetation, the value of the remnant for threatened species is low. Its
main value is the fact that it forms an EEC.

4.4 Potential ecological impact

The potential ecological impact is largely the loss of EEC vegetation on site. [n its current
state, it has limited value for threatened species that occur locally, and more fikely the more
mobile species.

The proposal will not increase the fragmentation but instead aims to restore some portion of
the remnant through weed control and revegetation works.

The key impacts to minimise are the loss of the EEC - Southern Highlands Shale
Woodlands and associated fauna habitat. For the purposes of the subdivision, the loss of
low condition vegetation onsite is not considered to be significant and does not require
offsetting. Based on the location of the subdivision i.e. a semi-rural landscape and the
presence of 3.08 ha of medium quality EEC, Travers bushfire and ecology considers that a
subdivision outcome that results in a 3 ha conservation area of fully restored EEC - Southern
Highltands Shale Woodlands would be a balanced ecological outcome.
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. Conclusions &

A

- Recommendations

5.1 Conclusions

The document forms the basis of assessment required under Section 5A of the EPA Act. This
assessment determines if future development of the site is likely to have a significant effect on
threatened species, populations and / or EECs.

EPA Act and TSC Act

In respect of matters required to be considered under the EPA Act and relating to the
species / provisions of the TSC Act.

+ Two (2) state listed threatened fauna species — Eastern Bentwing-bat (Miniopterus
orfianae oceansisy and Large-footed Myotis {Myotis macropus) — were recorded
within the subject site during surveys

* No threatened flora species were recorded within the subject site

» One (1) EEC — Southern Highlands Shale Woodlands — was recorded within the
subject site

+ No endangered populations have been observed
The 7 part test of significance (Section 5 of this report) has concluded that the proposed
subdivision will not have a significant impact on any threatened species, populations or
EECs. Therefore, an SIS should not be required for the proposed subdivision.
EPBC Act

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

» No threatened fauna species {including migratory species) were recorded within the
subject site

» No threatened flora species were recorded within the subject site

¢ No endangered populations or EECs listed under the EFPBC Act were recorded within
the subject site

Consideration of these species within Section 4 of this report concluded that the proposed

subdivision was not considered to have a significant impact on matters of NES. As such a
referral to SEWPAC should not be required.
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FM Act

In respect of matters relative to the FM Actf, no suitable habitat for threatened aquatic
species was observed within the subject site, and there are no matters requiring further
consideration under this Act.

Conclusion

It is concluded that the proposed rural residential subdivision at Lot 391 DP 737061 off
Farnborough Drive, Moss Vale, is unlikely to result in a significant impact on any threatened
species, populations or EECs or their habitats. As such no further assessments are considered
to be required under the EPA Act, EPBC Act or FM Act.

5.2 Recommendations

The key impacts to minimise are the loss of the EEC - Southern Highlands Shale
Woodlands and associated fauna habitat. For the purposes of the subdivision, the loss of
tow condition vegetation onsite is not considered to be significant and does not require
offseiting. Based on the location of the subdivision i.e. a semi-rural landscape and the
presence of 3.08 ha of medium quality EEC, Travers bushfire and ecology considers that a
subdivision outcome that results in a 3 ha conservation area of fully restored EEC - Southern
Highlands Shale Woodlands would be a balanced ecological outcome.

Therefore the following mitigation measures are recommended:-

» Establishment of a 3 ha conservation area as shown on Figure 1 which will be
protected and restored in accordance with an approved Vegetation Management
Plan. Post completion of primary restoration works {fencing, revegetation and
primary weed control}, a minimum 3 year maintenance period is required.

e Remnant trees in good health should be retained throughout the subdivision
l[andscape to promote the retention of arboreal habitat within lots.

¢ Street-scaping or landscaping works should utilise species that occur frequently
within the Southern Highlands Shale Woodlands EEC or as recommended by
Council.

e Subject to a condition assessment, retain hollow-bearing trees in situ that have been
marked as significant, and utilise any fallen logs or dismantled trees as additional
ground habitat within the conservation area.

» Retain existing water bodies or provide new open water areas as foraging habitat for
the Large-footed Myotis.

* The removal of hollow bearing trees is to be offset with the installation of artificial
nest boxes at a minimum ration of 1:1 for every hollow removed or destroyed. The
nest boxes should be installed within the conservation area.

e A Tree Condition assessment and habitat Tree assessment is to be undertaken o
assess the no of frees to be removed due to poor condition or civil works and fo
determine the no of hollows and types being lost. A nest box installation program is
to be recommended and incorporated into the preparation of a vegetation
management plan for the proposed conservation areas.
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¢ A vegetation management plan is to be prepared for the proposed conservation area
identifying as a minimum the revegetation requirements and number of artificial
hollows to be installed. Standard protection weed control and maintenance works are
to be stipulated as part of the VMP. Any proposed pathways are to be identified.

Note that early intervention by protecting the conservation areas will promote significant
regeneration of the EEC — Southern Highlands Shale Woodland and reduce the level of
primary restoration effort.

The trees assessment should be undertaken during the flowering or fruiting period of
Eucalyptus macarthurii to locate the presence or otherwise of this threatened tree species.
This in turn will influence the retention of trees within lots and whether any planting of this
species is required within the proposed conservation area to offset losses.
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. otandard Survey

Methodology

The survey methods outlined within this Appendix are standard techniques employed by
Travers bushfire & ecology. The fauna survey techniques deployed for each specific site are
outlined within the survey effort table in the main body of this report. The techniques
selected will depend upon the site characteristics extent of available habitat as well as
restrictions such as available survey time and weather conditions.

If any additional or target survey techniques for fauna species are undertaken, beyond the
standard methods cutline within this Append[x the details of these will be described within
the main body of this report.

1 Standard survey techniques
1.1 Diurnal birds

Diurnal birds are typically identified visually andfor by calls during diurnal surveys. Habitat
searches to identify nests, feathers, eggs, or signs of foraging may be utilised more
specifically for identifying threatened diurnal bird species.

Visual observations are made more accurate with the use of binoculars and where
necessary or practical, with the use of a spotting scope. Binoculars are carried by the fauna
surveyor at all times during nocturnal and diumal fauna surveys. A birding field guide is
always available in the field when required for verifications.

Calls are identified in the field by the fauna surveyor. If an unknown call is heard it is cross-
matched to comprehensive bird call reference libraries taken into the field. A call library of
birds occupying the NSW coastal areas is also stored into a mobile phone for a quick
reference. This phone is carried into the field at all times and may be used for call-playback
methods and recording calls for later analysis.

Diurnal bird census points may be undertaken at large sites where the total area may not be
effectively covered during the survey period or as a measure to ensure focused bird only
survey.

1.2 Nocturnal birds

Searches for evidence of owl roosts, key perches and potential owl roosting / breeding
hollows are made during diurnal site searches. Whitewash, feathers or regurgitated pellets
give key information. Pellets are sent for analysis of contents to assist in identification where
necessary.

The presence of nocturnal birds during the nocturnal period is first determined by quiet
listening after dusk for calls by individuals emerging from diurnal roosts. Following this and
provided no calls are heard call-playback techniques are empioyed for threatened species
that have suitable habitat present.
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Threatened nocturnal birds known to provide response to call-playback techniques include
Masked Owl {Tyfo novaehollandiae), Powerful Owl (Ninox strenua), Barking Owl (Ninox
connivens), Sooty Owl (Tyto tenebricosa), Grass Owl (Tyfo capensis), Black Bittern
{Ixobrychus flavicollis), Australian Bittern (Bofaurus poiciloptilus) and Bush Stone-curlew
{Burhinus grailarius).

Each call is typically played for 5-minute periods with 5-minute intervals of quiet listening for
a response. This is followed with spotlighting and periods of quiet listening throughout the
nocturnal survey.

Separation distances between broadcasting stations during a single night of survey are
advised for different species within survey guidelines. These include 1km between owl calls
and 3km between Bush Stone-curiew calls. Subsequent to this separate broadcasting
stations will be deployed on the same night where sites of significant size are surveyed.
Separations for bitterns are not advised and these may be broadcast at a number of stations
along suitable habitat areas.

Stag-watching will be undertaken where suitable large hollows for owl nesting/roosting show
signs of activity or are located within development areas. Stag-watching of nesting trees
should be undertaken during the recognised nesting period for owls with potential to occur.

1.3 Arboreal mammals

Arboreal mammals may be surveyed using Elliott type A, B and/or C traps, small and/or large
hair tubes, spotlighting, call-playback techniques, scat searches or searches for other signs
of activity.

Baiting and layout for Elliott trapping and hair tubing are typically incorporated into terrestrial
trapping and hair tubing effort unless where target survey is undertaken. Standard baiting
and layout is therefore described in Section A1.3.2 below within terrestrial survey methods.
Where gliders are targeted the standard bait mix may be additionally laced with a nectarivor
powder mix used for feeding captive birds. Where Brush-tailed Phascogales are targeted the
standard bait mix may be additionally laced with an insectivore powder mix. Where Eastern
Pygmy Possum is targeted the bait mix will be more heavily laced with honey.

Elliott traps for arboreal captures are placed onto tree-mounted platforms that are attached
to the trunk 2-3 m above the ground at an incline to facilitate drainage during inclement
weather. Plastic sleeves are placed around or over traps when there is a possibility of wet
weather in the forecast. Arboreal hair tubes are attached to the trunk of trees using rubber
bands with the tube entry facing down preventing water entry.

For all arboreal traps and hair tubes a mixture of honey and water is sprayed onto the trunk
up to 8 metres above the trap and around the trap as a lure. Where Eastern Pygmy Possum
ts targeted a high concentrate honey-water mix is also sprayed from the base of trunk up
and along connective branches.

Arboreal traps and hair tubes are placed in trees selected to bias target species. These are
often flowering or sap flow trees for gliders, rough -barked trees for the Brush-tailed
Phascogale and Banksias for the Eastern Pygmy possum.

Where habitat is suitable, the presences of Koala (Phascofactos cinereus), Yellow-bellied
Glider (Petfaurus australis) and Squirrel Glider {Petaurus norfolcensis) may be targeted by
call-playback techniques. Calls are played for 5-minute periods during noctumal surveys.
This is followed by quiet listening and spotlighting.

Flora & Fauna Assessment {A12002F) 34



1.3.1 Koala survey

Koala survey is undertaken where the site is considered to provide potential habitat under
the definitions of SEPP 44 - Koala Habitat Protection or in the presence of feed trees listed
in Appendix 1 of the Recovery Plan for the Koala. Habitat may also be defined according to
locally prepared Koala Plans of Management.

SEPP 44 is applied to land within Local Government Areas {(LGAs) listed under Scheduie 1
of the Policy. Part 2 is applied to land which has an area of greater than 1 hectare or has,
together with any adjoining land in the same ownership, an area of more than 1 hectare.

To determine Potential Koala Habitat (PKH) under the definitions of SEPP 44 an estimate of
the percentage density of each tree species within vegetation communities is determined by
averaging the percentage of stems counted. PKH is defined as land where at least 15% of
the total number of trees in the upper or lower strata constitutes any of the tree species listed
in Schedule 2 of the policy.

Where Koala habitat is considered to be present the site will be surveyed on foot, with
known Koala food trees being inspected for signs of use. Trees are inspected for
characteristic scratch and claw marks on the trunk and scats around the base of each tree.
Koalas may also be targeted during nocturnal survey involving call-playback techniques and
spotlighting.

For large sites Koala search quadrats may be employed within portions of communities
where feed frees are present at suitable densities. All Koala feed trees within quadrats are
searched for signs of activity including characteristic claw marks on the trunk and faecal
pellets around the base. Pellet searches are undertaken according to the tree base search
methods described in Phillips & Callaghan (2008). Search quadrats are less labour intensive
than the SAT techniques described below but may only be an initial survey effort to
determine presence/absence.

Where any Koala activity is recorded the complete Spot Assessment Technique (SAT)
described by Phillips & Callaghan (2008) may be undertaken as a measure of Koala
‘activity’. This technique may also be employed in the first instance as an indicator of
presence/absence, particularly where a site has potential Koala activity based on previous
records.

For any survey technique the location and density of Koala droppings, if found, are
documented.

1.4 Terrestrial mammals

Various traps may be used to survey for the presence of terrestrial mammals. These include
Elliot trapping, medium and large cage trapping, small and large hair tubing and pitfalt fraps.
Other survey methods for terrestrial mammals include the use of camera surveillance,
spotlighting and activity searches.

Arboreal and terrestrial Elfiott traps and hair tubes are placed in grids or more commonly
along trap-lines of 5-10 traps separated by distances of 20-50m depending on site size and
variation of habitat. Trap or hair tube sizes selected at each trap station may alternate or may
have an emphasis on certain sizes according to target species.

Selection of terrestrial Elfiott trap, cage trap, hair tube or pitfall trap locations have an
emphasis on nearby foliage, runways, shelters and signs of activity.
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Standard bait mix for alt Elliott traps, medium cage traps and hair tubes is a mixture of rolled
oats, honey and peanut butter. Standard bait mix may be supplemented with sardines in
large hair tubes or cage traps to simultaneously target Spotted-tailed Quoll. Cage traps may
also be baited solely with meat or roadkill to target Spotted-tailed Quoll. Where Potoraos or
Bandicoots are targeted, truffle oif may be used to lace the standard bait mix or used on its
own.

Where difficult to access, sensitive or extended trapping periods are undertaken surveillance
cameras can be used in terrestrial mammal surveys. The surveillance camera is mounted on
a tree and directed towards a closed baited cage trap. Surveillance cameras may also be
used to detect use or menitor activity at burrows, hollows, nests, etc.

During diurnal site searches assessment is made of ‘found’ scats, markings, diggings,
runways and scratches located. Any scats or pellets not readily identifiable {particularly
predator scats) may be collected and sent to Barbara Triggs for identification of contents,
hair or bone fragments.

1.5 Bats

Micro-chiropteran bats are surveyed by echolocation using Anabat detectors or trapped
using harp (Constantine) traps, mist nets or trip lines. Microchiropteran bats are also
surveyed by searches of subterranean habitats such as caves, tunnels or shafts where
present, or by searching structures such as under bridges and abandoned buildings or
wall/ceiling cavities where entry is possible.

Anabat Mk 2 and SD-1 detectors are used in fixed passive monitoring positions and/or
during active nocturnal monitoring. Active monitoring is used in conjunction with spotlighting
or during stag-watching for greater accuracy of recorded call identification.

Bat call recordings are interpreted through Anabat V and Anabat CF Storage and Interface
Module ZCAIM devices and analysed using Anabat 6 and Analock 3.3q computer software
packages.

Harp traps and mist nets are placed along suitable ‘flyways’ such as along open narrow
road/river corridors to maximise the likelihood of captures. Traps may be purpose set to
capture bats emerging from roosts by being placed at the entry of tunnels/caves or draped
over the edge of bridges. Trip lines are placed over water to trip low flying drinking bats into
the water. These bats are collected as they swim to the water’s edge.

Harp traps are checked during early nocturnal survey as well as each morning. Mist nets and
trip lines require constant monitoring. Captured bats are identified using field identification
guides. Bats are released at the point of capture after dusk or placed under trunk bark/splits
of nearby trees.

Mega-chiropteran bat species, such as Grey-headed Flying-fox, are surveyed by targeting
floweringffruiting trees during spotlighting activities and by listening to distinctive
vocalisations. Suitable roosting habitat is searched for presence of small or large established
camps during diurnal survey periods.

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

edge of water-bodies, pitfall trapping, funnel trapping, by driving along sealed roads near
waterways, habitat searches and collection of tadpoles.
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Calls are identified in the field by the fauna surveyor. For similar calling species or if an
unknown male call is heard it is cross-matched to frog call reference libraries taken into the
fieid. A call library of frogs occupying the NSW coastal areas is also stored into a mobile
phone for a quick reference. This phone is carried into the field at all times and may be used
for call-playback methods and recording calls for later analysis.

All threatened frog species may be targeted by use of cail-playback techniques where
suitable habitat exists, with some species more reliable than others in providing a response.
Red-crowned Toadlet may also be targeted by clapping and loud retort along suitable habitat
drainages in order to evoke a call response.,

Any amphibians found are visually identified and when required to be examined are handled
with latex gloves and kept moist until release. Any tadpoles requiring capture are collected
with a scoop net and placed within a snap-lock clear plastic bag for analysis of colour and
morphological features.

Amphibian survey yields best results during or following wet periods with seasonal breeding
and subsequent male calling varying according each species. Targeted survey is thus
undertaken in appropriate seasons.

1.7 Reptiles

Reptiles are surveyed opportunistically during diurnal site visit(s}, but also by habitat
searches, pitfall trapping, funnel trapping, by driving along roads on humid nights and by
camera surveillance at burrows.

Mabitat searches for reptiles are undertaken in likely localities such as under logs, rocky
slabs on rock surfaces, under sheet debris, under bark exfoliations and leaf litter at the base
of trees and along the edge of wetlands. Aspect and land surface thermal properties are
considered to determine best search locations particularly along rocky escarpments.

During warmer months spotlighting may assist survey effort particularly during humid
cenditions.

1.8 invertebrates

Target survey is undertaken for the Cumberland Plain Land Snail (Meridolum corneovirens)
when in proximity to previaus Atlas of NSW Wildlife Database records and particularly where
its typical host vegetation community is present. The most appropriate areas of chserved
habitat are searched. Dense areas of leaf litter with likely moisture retaining properties are
scraped using a three pronged rake. Logs, stumps, artificial refuse and rocks are also turned
over. In large survey areas searches quadrats are undertaken evenly across highest quality
habitat areas to estimate population size.

The top (spiral side), side {showing aperture) and underside (showing umbilicus) of snail
specimens found are photographed and sent to Michael Shea of the Australian Museum
Malacology Unit for confirmation of identification.

2 Habitat Trees

Hollow-bearing tree surveys use a Trimble handheld GPS unit to log both field reference
location as well as tree data. Data such as holiow types, hollow size, tree species, diameter at
breast height, canopy spread and overall height are documented. A metal tag with the tree
number is placed on the trunk for field relocation purposes. Other habitat features such as nests
and significant sized mistletoe for foraging are also noted.
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3 Survey Effort Table Descriptors:

Target - Where effort is specifically concentrated towards an individual species. Selected
target species will be identified within the survey effort table and where necessary described
within the report.

Opportunistic - Where birds are identified by observation, call or indirect methods as the
opportunity arises.

Habitat search - Where suitable areas of habitat for selected fauna groups such as frogs,
repliles and invertebrates are specifically searched.

Diurnal Bird Census Point{s} - Are bird surveys undertaken within a specified area
surrounding a point {or in a quadrat) for a specified amount of time. Size and time will be
specified in the survey effort table. These are more typically undertaken across larger sites
where the total area cannct be effectively covered during the survey period. Subsequently
census points are selected to adequately represent each of the habitat areas present and
particularly areas designated for proposed development. Often census points are
commenced at locations where bird activity is noticeably high.

Spotting-scope Outlook - A Nikon spotting scope with 16~47 zoom at x60 magnification on
a mounted tripod is used for distant inspections of diurnal birds. This is undertaken at
wetiands for viewing waterfowl and waders but also other difficult to access areas. It may
also be used for inspecting activity at nests, hollows and combined with spotlight for a
pancramic search in open areas.

Call-playback - This involves broadcasting recorded calls through a 15 waft Toa
‘Faunatech’ amplifier to evoke a response from species known to reply. Species selected for
call-playback will be indicated in the survey effort table.

Spotlighting - is carried out using a hand held 55 watt spotlight powered by a 12 volt
rechargeable battery. This technique involves walking amongst the woodland areas, forest
fringes, along roads, trails and fence lines so that a maximum number of trees can be
observed. Spotlighting around water-bodies and particularly along the shallow fringes is
used for finding frogs. Spotlighting is used in combination with binocculars or spotting scope
for closer night inspections.

Stag-watching - involves watching hollows in the dusk period approximately 15 minutes
prior to dark until 30 minutes following dark. Placement of the observer on the ground allows
for a silhouette of any emerging fauna to be seen against the lighter sky background such
that a spotlight is not required, which would [ikely to disrupt emergence behaviour. Where
any movement is observed a spotlight may then be used for identification purposes.

Search Quadrats - are undertaken within a specified area surrounding a point {or in a
quadrat) for a specified amount of time. These are more typically undertaken across larger
sites where the total area cannot he effectively covered during the survey period.
Subsequently quadrats are selected to adequately represent each of the suitable habitat
areas present and particularly areas designated for proposed development. The use of this
technique simply as an initial time-effective suitable indicator of presence/absence of Koalas
has been discussed with Koala expert Stephen Phillips.

Koala Spot Assessment Technique (SAT) - Method outlined by Phillips & Callaghan
(2008) and accepted by the Australian Koala Foundation to determine Koala activity levels.
Activity levels are calculated from the proportion of trees showing signs of Koala use as
indicated by the presence of scats as well as site location within the state.
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Elliott trapping - using Elliott type A {33x10x10 cm) and Type B (45x15x15 cm), B and/for
Type C traps for trapping small sized mammals. Trapping nights’ effort will be indicated in the
survey effort table. Trapping layout, trap sizes, baiting and trapping period will be outlined
within the site specific methodotogy section.

Medium Cage trapping - using medium sized cage traps {17x17x45 cm foldout cages with
tread-plate mechanism or 22x25x58 cm rigid cage with tread-plate mechanismy) for trapping
up to cat/bandicoot sized mammals. Trapping layout, target species, baiting and trapping
period will be outlined within the site specific methodology section.

Large Cage trapping - using large sized cage traps {25x25x50 cm foldout cages with pull
lever {meat) mechanism, 28x28x60 cm foldout cages with tread-plate mechanism or
30x30x70cm rigid cage with tread-plate mechanism) for trapping up to quoll sized mammals.
Trapping layout, target species, baiting and trapping period will be outlined within the site
specific methodology section.

Hair tubing - using small (40mm diameter x 120mm long) and/or large {90mm diameter x
200mm long) PVC pipe sections for collecting mammal hair samples. At one end of each
tube is an enclosed chamber where the bait is placed and capped. Small drill holes in the
inside face of the chamber allow the smell of the bait to permeate out through the tube
without allowing access to the bait. At the other open entry end, double-sided tape is
attached around the inner rim so hair samples of animais entering the tube are collected.
Hair samples collected are sent to Barbara Triggs for identification. Trapping layout, tube
sizes, baiting and trapping period will be outlined within the site specific methodology section.

Pitfall trapping - is used to survey for small terrestrial mammals, frogs, reptiles and
invertebrates. Pitfall trapping involves the use of 18cm diameter and 60 cm long PVC
stormwater pipe sections placed vertically into pre dug holes. The pipe is placed and set firm
with surrounding soil so that the top rim is level with the ground surface. Drift fences made of
damp-proof-course 270mm wide are held tight and upright by wooden and steel pegs and
run aleng the length of each trap-line. Drift fences are run over the middle of each pit in the
trap line ensuring at least 5m of fencing is run along each side of each pit. Ground fauna
passing beyond the pitfall transect are diverted towards the pits along the fence line.

Funnel frapping - is used to survey mainly for frogs and reptiles. Funnel traps are 18cm x
18cm x 75¢m long and constructed of shade cloth with an internal spring and wire frame in a
similar design to yabby traps. At each end an inward facing funnel directs fauna through a
4cm hole and into the trap. Herpetofauna search the walls and corners for an exit and
discover it difficult to re-find the internal exit hole. As with pitfall traps, funnel traps are used
with drift fences that divert fauna towards the trap entry. At least 5m of fencing is run
between each funnel trap which may be placed on either side of the fence. Trapping layout,
target species, fence lengths and trapping period will be outlined within the site specific
methodology section.

Passive Anabat monitoring - involves leaving the bat recorder in a fixed mounted position
to record call-sequences of passing bats. Recording locations are determined in order to
represent different available foraging structures for various micro-chiropteran bat species.
Dams, cleared flyways, high insect activity areas, forest edges and ecotones are particularly
targeted.

Active Anabat monitoring - is a method of active microbat recording during stag-watching
or during complete nocturnal survey. Active monitoring involves an SD-1 recorder allied with
a PDA for viewing call-sequences in real-time. When calls are heard the transducer
microphone is actively directed towards the calling animal with the aid of a spotlight, so
longer and clearer call sequences may be recorded. When calls of a potential threatened
species are observed on the PDA screen a view by spotlight of the bat size and wing
morphology is attempted for greater identification accuracy.
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Active vehicle Anabat monitoring - is a method of active microbat recording deployed
when large distances need to be covered in a nocturnal survey period. A Hi-mic extension
cable allows the transducer microphone to be placed on a bracket on the roof of a travelling
vehicle so calls may be viewed whilst driving. The vehicle travels at no more than 40km/h to
prevent wind interference. When calls of a potential threatened species are observed on the
dash mounted PDA screen active spotlighting is undertaken.

Harp trapping - is used to capture microchiropteran bats. Harp traps have an aluminium
frame with a two-bank 4.2m? area and calico capture bag set along the base area.

Mist netting - is used to capture microchiropteran bats. The mist net capture area is 2.4m
high and 8m wide and supported by two 3.5m poles which are braced with ropes and pegs.
Design is a 0.08mm ultrafine nylon monofilament thread arranged in a 14x14mm mesh, with
four horizontal capture pockets. These features are specific for the use to capture micro-
chiropteran bat species and are provided from the only known supplier in Poland.

Trip lining - is used to capture microchiropteran bats. Fishing line is strung tight on pegs in
a Zig-zag pattern across open water-bodies just above the water surface to trip drinking bats
into the water.

Camera surveillance - is used to monitor activity at burrows, hollows, etc. or to survey for
species presence at baited stations. A Reconyx Hyperfire digital weatherproof camera is
used with a passive infrared motion detector and a night-time infrared illuminator. The
camera is mounted on a tree or tripod and takes three consecutive photo frames on the
detection of movement up to 30m away or the detection of a heat/cold source different to the
ambient temperature.

Weather conditions - Survey effort for each fauna group accounting for methods
undertaken, duration, and weather conditions are provided in the survey effort table.
Weather details are documented for all survey techniques and include:

»  Air temperature;

« Cloud cover

« Rain (eg none, light drizzle, heavy drizzle, heavy rain};

» Recent rain events (where relevant); '

»  Wind Strength eg calm, light (leaves rustle}, moderate {moves branches), strong
{moves tree crowns).

«  Wind direction

«  Moon (where relevant) (eg none, 1/4 moon, 1/2 moon, 3/4 moon, full moon);
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/ Part Test of

Significance

Council is required to consider the impact upon threatened species, populations and / or
EECs from any development or activity via the process of a 7 part test of significance. The
significance of the assessment is then used to determine the need for a more detailed
species impact statement (SI8).

The following 7 part test of significance relies on the ecological assessment provided in
Sections 3 and 4 of this report and should be read as such.

The 7 part test of significance is as follows.

a) In the case of a threatened species, whether the action proposed is likely to
have an adverse effect on the life cycle of the species such that a viable local
population of the species is likely to be placed at risk of extinction

Detailed flora and fauna investigations of the subject site, together with habitat assessments,
have resulted in the identification of potential habitat for a variety of threatened species. An
assessment of these species is as follows:

Threatened flora

« Eucalyptus aggregata
« Eucalyptus macarthurii

Endangered ecological communities
« Southern Highlands Shale Woodlands
Threatened fauna

Gang-gang Cockatoo
Glossy Black-Cockatoo
Powerful Owl

Varied Sittella

Scarlet Robin

Flame Robin
Grey-headed Flying-fox
Eastern Falsistrelle
Eastern Bentwing-bat*

Large-footed Myotis*
Endangered populations
- None

Species indicated with a “*” were recorded within the subject site during surveys. Despite the
presence of potential habitat, the remaining listed species were not recorded during the flora
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and fauna survey. [t is considered that the proposal is unlikely to disrupt the life cycle for any
of these listed species such that a viable local population would be placed at risk of
extinction.

Summary of threatened species recorded

Large-footed Myotis (Myotis macropus)

The Large-footed Myotis inhabits rainforests and open forests predominantly foraging along
creeklines and over waterbodies where it takes insects and small fish from on and just below
the water’'s surface {Richards 1895). The Large-footed Myotis roosts in tree hollows, caves,
mines, under bridges, in tunnels and occasionally buildings (Richards 1995). This species
was recorded foraging over Wyee Creek adjacent to the old pistol club area (Figure 1). The
subject site provides suitable roosting, breeding and foraging habitat for this species.

[t is considered that the subject site provides suitable roosting, foraging and breeding habitat
for the Large-footed Myotis. This species was recorded to a ‘possible’ level of certainty
foraging over the north-western dam where the Anabat recorder was placed during survey
{see Figure 2). As this species forages over waterbodies, a number of recorded calls are
typically encountered when this species is present. However during survey only one or two
passes were recorded and the species may be confused with non-threatened species. Other
foraging habitat within the site is again present over the slightly larger dam to the north of the
existing homestead. Roosting habitat is present within hollows present, however there is no
way of identifying exact roosting locations without undertaking exhaustive survey.

In summary, and in respect to the locality, more suitable foraging habitat is located within a
large floedplain area surrounding a larger dam located 500m to the north. Furthermore,
numerous other similar dams occur in the surrounding rural locality such that it would be
expected that if a local population is present, it would in no way be expected to be centrat fo
the subject site.

Eastern Bentwing-bat

The Eastern Bentwing-bat forages above and below the canopy within open forests and
woodlands, feeding on small flying insects, predominantly moths (Dwyer, 1995). The Eastern
Bentwing-bat is known to roost in a range of habitats including stormwater channels, under
bridges, occasionally in buildings, old mines and, in particular, caves (Dwyer, 1995). Caves
are an important resource for this species, particularly for breeding where maternity caves
must have suitable temperature, humidity and physical dimensions 1o permit breeding
(Dwyer, 1985). Roost sites in free hollows have not been reported within the literature
reviewed.

The subject site provides suitable foraging habitat for the Eastern Bentwing-bat throughout
the remnant vegetated areas. It was recorded at the Anabat location on the western-most
dam near the railway line. There is no suitable natural roosting and subsequent breeding
habitat for this species present.

Foraging along this interface of bushland is typical for the species and provided that a
remnant is retained and in the future improved, there should be minimum disruption to this
species. Given it is a highly mobile species, and there are similar remnants within a 2km
radius of the subject site, the future subdivision is unlikely result in a significant impact on a
local population of the species.
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b) in the case of an endangered population, whether the action proposed is likely
to have an adverse effect on the life cycie of the species that constitutes the
endangered populfation such that a viable local population of the species is
likely to be placed at risk of extinction

There are no endangered fauna populations within the Wollondilly LGA.

c} In the case of a critically endangered or endangered ecological community,
whether the action proposed:

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

6.43ha of EEC has been mapped, with 3.08ha being classed as moderate condition and
3.35ha being classed as low condition.

The proposed conservation area will be 3.00ha in size which shall be restored through weed
control and revegetation works to a good quality remnant.

Within this proposed conservation area, there is currently 1.21ha of moderate condition
vegetation and 0.85ha of low condition vegetation.

Given that a portion of land will be set aside and likely managed under a vegetation
management plan or equivalent, the proposal is not likely to have an adverse effect on the
extent of any ecological community such that its local occurrence is likely to be placed af risk
of extinction.

ii. Is likely to substantially and adversely modify the composition such that its
local occurrence is likely to be placed at risk of extinction,

The large majority of the existing vegetation on site only meets a medium condition as the
over-storey or canopy cover falls within the benchmark figures for the associated biometric
vegetation type (or cannot be classed as low condition}, however if numbers were based on
the mid-storey vegetation and ground layer, it would almost entirely be regarded as low
condition.

Taking the cattle off the property will promote the regeneration of grasses and small herbs
along with juvenile trees. Currently there are very few regenerating trees on site; many being
over-mature and containing significant amounts of dieback.

The proposal is expected to assist in maintaining integrity of the EEC by designating 3ha of
land for regeneration and revegetation works within an area containing some of the better
vegetation within the site.

Whilst approximately half of the vegetation on site will be removed (individual trees may stay
in some instances where safe to), the conservation area aims to return the 3ha of land back
to good quality EEC vegetation which will aid in assuring its longevity.

A vegetation management plan or equivalent should be imposed once the subdivision
proposal has been approved to assist in the timely and efficient management of the
proposed conservation area.

Therefore, it is unlikely that the proposed subdivision will adversely modify the composition
of this community such that its local occurrence is likely to be placed at risk of extinction.
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d) In relation to the habitat of threatened species, populations or ecological
community:

It i1s considered that the habitat attributes of the subject site provide known or potential
habitat for Eucalyptus aggregafa, Eucalyptus macarthurii, Southern Highands Shale
Woodlands, Gang-gang Cockatoo, Powerful Owl, Varied Sittella, Scarlet Robin, Flame
Robin, Grey-headed Flying-fox, Eastern Bentwing-bat, Large-footed Myotis and Eastern
Falsistrelle.

i. The extent to which habitat is likely to be removed or modified as a result of
the action proposed, and

The subject site has an area of 35.15ha, which comprises approximately 6.43ha of remnant
disturbed vegetation including 3.08ha of moderate condition and 3.35ha of low condition. This
remnant vegetation on site is not connected to any other patches thus is isolated. The proposal
will iikely see the removal or modification to 4.08ha of vegetation for the aforementioned
species. In the longer term, 0.84ha of cleared vegetation will be restored, and 2.06ha of
remnant vegetation will be enhanced from low or moderate condition fo good condition.

ii. Whether an area of habitat is likely to become fragmented or isolated from
other areas of habitat as a result of the proposed action, and

The subject site is currently isolated. The proposal will reduce the area of spread of the
remnant vegetation into a smaller pocket of 3ha but will increase the condition of the
vegetation significantly. The proposal thus will not increase the pressures of isolation or
fragmentation.

ifii. The importance of the habitat to be removed, modified, fragmented or isolated
fo the long-term survival of the species, population or ecological community in
the locality

The proposal will remove EEC vegetation that has been under-scrubbed and grazed over an
extensive time period and as such, the native mid-storey is completely absent. The ground
layer of vegetation amongst the remnant trees typically contains more than 50% coverage by
non-native pasture, annual and perennial weed species. As such, the remnant vegetation is of
poor quality generally however only 52% of it has been regarded as low condition under a
biometric assessment.

To date, no threatened species have been recorded within the bushland remnant, and those
two (2) fauna species which have been recorded are highly mobile microbat species for which
there is no breeding habitat present on site.

The proposal will not further fragment nor isolate remaining bushland, but instead consolidate
a 3ha portion of land which will be fully vegetation to a good condition remnant of Southern
Highlands Shale Woodlands EEC.

In conclusion, the habitat to be removed, modified, fragmented or isolated to the long-term
survival of the species, population or ecological community in the [ocality is expected to be of
low importance.

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

The site has not been identified as critical habitat within the provisions of the TSC Act.
Therefore this matter does not require any further consideration at this time.
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f) Whether the action proposed is consistent with the objectives or actions of a
recovery plan or threat abatement plan

Approved state recovery plans have been prepared for the following threatened species with
potential habitat within the subject site:

e Large Forest Owls ((Powerful Owl (Ninox strenua), Sooty Owl (Tyto tenebricosa) and
Masked Owl (Tyto novaehollandiae)) (DEC 2006).

It is considered that the proposed development is generally consistent with the objectives or
actions of the above-mentioned draft and approved recovery plans. There is minimal habitat
present for the Powerful Owl and it's likely only to be transient foraging habitat as there are no
suitable hollows present for breeding.

g) Whether the action proposed constitutes or is part of a key threatening process
or is likely to result in the operation of, or increase the impact of, a key
threatening process.

A key threatening process is defined in the TSC Act as a process that threatens, or could
threaten, the survival or evolutionary development of species, populations or ecological
communities.

The current list of key threatening processes under the TSC Act, and whether the proposed
activity is recognised as a threatening process, is shown below.

Likely | Possible | Unlikely
Alteration of habitat following subsidence due to longwall ¥

mining

Alteration to the natural flow regimes of rivers and streams v
and their floodplains and wetlands

Anthropogenic Climate Change v
Bushrock removal v
Clearing of native vegetation v

Competition and habitat degradation by feral goats v
Competition and grazing by the feral European Rabbit v
(Oryctolagus cuniculus)

Competition from feral honeybees ;

Death or injury to marine species following capture in shark
control programs on ocean beaches

Entanglement in, or ingestion of anthropogenic debris in v
marine and estuarine environments

Forest Eucalypt dieback associated with over-abundant v
psyllids and bell miners

High frequency fire resulting in the disruption of life-cycle v

processes in plants and animals and loss of vegetation
structure and composition

Herbivory and environmental degradation caused by feral v
deer
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Likely

Possible

Importation of red imported fire ants into NSW

Unlikely
v

Infection by Psittacine circoviral (beak and feather) disease
affecting endangered psittacine species and populations

Infection of frogs by amphibian chytrid causing the disease
chytridiomycosis

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

Infection of native plants by Phytophthora cinnamomi

Introduction of the large earth bumblebee (Bombus
terrestris)

<

Invasion and establishment of exotic vines and scramblers

Invasion and establishment of Scotch Broom (Cytisus
scoparius)

Invasion and establishment of the Cane Toad (Bufo marinus)

Invasion, establishment and spread of Lantana camara

SN N

Invasion of native plant communities by bitou bush &
boneseed Chrysanthemoides monilifera

Invasion of native plant communities by exotic perennial

| grasses

Invasion of native plant communities by African Olive (Olea
europaea subsp. cuspidata)

bt

Invasion of the Yellow Crazy Ant (Anoplolepis gracilipes)

<

Loss of Hollow-bearing trees

Loss and/or degradation of sites used for hill-topping by
butterflies

Predation and hybridisation by feral dogs (Canis lupus
familiaris)

Predation by the European Red Fox (Vulpes vulpes)

Predation by the Feral Cat (Felis catus)

Predation by Plague Minnow or Mosquito Fish (Gambusia
holbrooki)

ANENENVEERN RN

Predation by the Ship Rat (Rattus rattus) on Lord Howe
Island

!

Predation, habitat degradation, competition & disease
transmission from Feral pigs (Sus scofa)

Removal of dead wood and dead trees

v

Summary of “likely” or “possible” Key Threatening Processes

Clearing of native vegetation

The proposal is of a class of development recognised as a threatening process. It is
generally recommended that all sites should aim to achieve a maintain or improve outcome
on the quality and quantity of native vegetation cover through protection and restoration
measures. Offsetting the loss of native vegetation including trees is to be considered as part
of the proposed works. The removal of native vegetation on the subject site is not likely to
significantly affect the biodiversity of the local area due to grazed and degraded nature of the
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existing remnant. The conservation of 3ha of land to be rehabilitated will essentially provide
a maintain outcome for the loss of non-low condition vegetation.

Infection of native plants by Phytophthora cinnamomi

The proposal may temporarily increase the risk of fungal infection on site as it may be spread
via vehicular movement and relocation of soil and vegetation. Consequently standard
Phytophthora cinnamomi protocol applies to the cleaning of all plant, equipment, hand tools
and work boots prior to delivery onsite to ensure that there is no loose soil or vegetation
material caught under or on the equipment and within the tread of vehicle tyres. Any equipment
found to contain soil or vegetation material is to be cleaned in a quarantined work area or wash
station and treated with anti-fungal pesticides.

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

The ‘Myrtle Rust’ may be spread via machinery, animals and humans as well as by
environmental factors such as wind. The presence of machinery and construction works is
likely to slightly increase the potential for spread of this newly listed key threatening process.
Similar protocols as to Phytophthora cinnamomi should be applied.

Invasion of native plant communities by exotic perennial grasses

The proposal is of a class of development recognised as a threatening process due to
possible incursions of grasses such as Pennisetum clandestinum (Kikuyu). However the
vegetation within the subject site is of a degraded nature and the proposed development is
not expected to significantly increase the prevalence of exotic perennial grasses. The
conservation of a 3ha parcel of land with a vegetation management plan imposed will likely
result in exotic perennial grasses being managed through appropriate weed control
practices.

L oss of hollow-bearing trees

The remnant trees on site are mature or over-mature specimens with approximatety 40% of
them containing some hollows. Only three (3) hollow-bearing irees were regarding as being
significant due to size, amount or usage. These occur just to the north of the proposed
conservation area. It is unknown at this stage whether or not they will be retained as it would be
dependent upon where the adjacent building envelopes would be placed.

Removal of dead wood and dead frees
The proposal will require the removal of dead wood and dead trees and as such is of a class of
development recognised as a threatening process. Given the low quality habitat present

within the future development areas, the removal of dead wood and dead trees is not
considered likely to impact on threatened species or the biodiversity of the local area.
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Appendix C

Wingecarribee Shire Council

Vegetation Communities Map

®
DP 1119078

3
DP 1119078

1 Hawkesbury Sandstone Woodland
2 Bundanoon Sandstone Woodland
3 Sydney Sandstone Gully Forest

o [ 15

7] 19 Upper Shoalhaven Tall Open Forest
20 Mt Gibraltar Forest (EEC)
21 Warm Temperate Rainforest

4 Mittagong Sandstone Woodland " 804 Sandstone Riparian Scrub
5 Wingecaribee Mallee 608 Moist Gully Gum Forest
_ 6 Scribbly Gum Open Woodland " 609 Nepean Gorge Moist Forest
: 7 Sandstone Wet Heath/Sedge E 613 Tall Open Gully Gum Forest
8 Swamp (EEC) [ 619 Transitional Shale Open Blue Gum Forest
1 9 Riparian Casuarina Forest [T 623 Transitional Shale Stringybark Forest (EEC)
10 Wingecamibee Woodland 627 Nepean Sandstone Gully Forest
| 11 Bumagorang Ironbark Woodland 629 Exposed Sandstone Scribbly Gum Woodland

__ 12 Bindook Porphyry Moist Woodland
| 13 Bindook Porphyry Dry Woodland

14 Robertson Basalt Rainforest (EEC) I ess

7 15 Shoalhaven Gorge Tall Open Forest I 636

[ 16 Robertson Basalt Tall Open Forest (EEC) | 638

17 Southern Highlands Shale Woodlands (EEC) ] 639
__| 18 Joadja Tall Open Forest (EEC) B e41

B s%0

I e32

Nepean Enriched Sandstone Woodland
Escarpment Edge Silvertop Ash Forest
Upper Georges River Sandstone Woodland
Budawang Ash Mallee Scrab

Rock Pavement Heath

Rock Plate Heath-Mallee

Highlands Sandstone Allocasuarina Heath

: 642 Upland Swamps: Banksia Thicket (EEC)

643 Upland Swamps: Tea Tree Thicket (EEC)

[T 644 Upland Swamps: Sedgeland-Heath Complex (EEC)
[ 645 Upland Swamps: Fringing Eucalypt Woodland (EEC)
[T 646 Upland Swamps: Mallee-Heath (EEC)

[T 847 Highlands Sandstone Swamp Woodland

[ 648 Highlands Swamp Gum-Melaleuca Woodland

E 650 Regenerating Vegetation

[T 702 Bargo Brush Forest (EEC)

[ 703 Nattai Sandstone Gully Forest

[ 706 Dry Nattai Escapement Complex

m 707 Moist Nattai Escarpment Complex

[ 821 Shoalhaven Gorge Moist Shrub Forest

[T 853 Shoalhaven Gorge Riparian Shrub Forest

9997 Mined Peat Swamp (EEC)

[ 9998 Weeds/exotics/pine plantations

B 9999 Water

EEC stands for 'Endangered Ecological Community’

Copyright © Wingecamibee Shire Council, Copyright © Land and Property Management Authority (LPMA) 2010
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. Appendix D

SOUTHERN HIGHLANDS SHALE

WOODLANDS EEC (3hA)
ASSET PROTECTION ZONE (APZ)

EXISTING TREES

EXISTING DAM

P R E L

M

SOUTHERN HIGHLANDS RAILWAY LINE

N A RY

THE INFORMATION CONTAINED IN THIS DOCUMENT IS FOR THE CLIENT ONLY. THE CLIENT
SHALL MAKE ITS OWN ENQUIRIES ANALYSIS AND CALCULATIONS AND FORM ITS OWN VIEWS
IN RELATION TO THE USE OR DEVELOPMENT OF THE PROPERTY INCLUDING THE
APPLICATION OF LOCAL GOVERNMENT AND STATUTORY CONTROLS. IT IS ASSUMEND THAT
THE CLIENT WILL RELY ON ITS OWN EXPERTISE IN CONSIDERING THE INFORMATION,
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