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AREA 5

Lot 25

767.22 m?

Lot 28

1,489.71 m2

4,182.43 m?
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May 2017

' APEX Engineers
Attention: Traffic Engineer at the Campbelltown City Council ABN 52 487 919 980

Traffic and Parking

TRAFFIC IMPACT STATEMENT FOR THE PROPOSED 34 Specialists
LOT RESIDENTIAL SUBDIVISION ALONG EVELYN
STREET FRINGE, MACQUARIE FIELDS NSW 2564

www.apexengineers.com.au

APEX Engineers have been engaged by the Evelyn Street Landowner’s Group to
provide a traffic impact statement as a part of the planning application which
seeks rezoning of the existing lots (Part Lot 100 DP 261125; Part Lots 8 & 9 DP
826459; Lot 181 DP 834233; Lot 305 DP 263295; Lot 40 DP 623486 and Part Lot
1 DP 533662) along Evelyn Street fringe in Macquarie Fields, which are presently
zoned E4 Environmental Living to R2 Low Ijensiw Residential.

This technical note will provide information:in relation to;
 The existing transport conditions within the vicinity of the subject site;
» The anticipated traffic generation potential of the subject proposal; and

e Conclusions and recommendations for the proposed development.

During preparation of this traffic impact statement, the following documents have
been referenced;
¢ Guide to Traffic Generating Develobments (RMS, 2002);
e Evelyn Street, Macquarie Fields - Ptbposed Subdivision Plan PP01-06
(Planzone Consulting, 2016); and :
o Evelyn Street, Macquarie Fields — Planning Proposal PPR.20150604
(Planzone Consulting, 2016). -

1 BACKGROUND AND EXISTING CONDITIONS

The subject land is located in Macquarie Fields with frontage to Evelyn Street, as
shown in Figure 1 below. Evelyn Street af the site frontage, is a collector street
which includes a single traffic lane in eachvdirec:tion and a posted speed limit of
50 km/hr. It currently connects Harold Street to Eucalyptus Drive and contains a
major bus route serving Macquarie Fields to the Campbelltown CBD.
Furthermore, Evelyn Street currently includes an on street cycle way on either
side of its carriageway and a pedestrian footpath along the northern boundary
of the subject site (see Figure 2). ‘

Adding Value through Resilient Engineering : Www.apexengineers.com.au
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2 PUBLIC TRANSPORT ACCESSIBILITY

The local area was assessed for available public transport services that were both easily accessible
from the subject site, and provide viable alternative options to private trips. This assessment

identified that the site lies within walking distance to a number of bus routes, as listed below.

From Wills Road (approx. 500m from the subject site, 6 minute walk):

e Bus route 876 — Macquarie Fields loop via Eucalyptus Drive. Weekday service only.

From Groundsel Avenue (approx. 400m from the subiject site, 5 minute walk):

e Bus route 872 - Campbelltown to Liverpool via Ingleburn, Macquarie Fields and Glenfield.

Service operates daily.

Near Macquarie Fields High School (approx. 800m from the subject site, 9 minute walk):

e Bus route 870 - Campbelltown to Liverpool via Ingleburn, Harrow Road and Glenfield.

Service operates daily.

Figure 3 and Figure 4 below provide the public transport map for the subject site area, outlining

the coverage of the above listed services.

As per the above, there is a number of bus services that can be accessed within the vicinity (within
a 10 minute walking distance) of the subject site. These routes operate with various frequencies,
from low to high, and provide coverage to some suburbs including Campbelltown, Liverpool and
Glenfield.

It is noted that both Ingleburn and Macquarie Fields train stations (which service T2: Airport, Inner
West and South Line, T3: Bankstown Line and T5: Cumberland Line) are located approx. 3km from
the subject site. Therefore, these train services are not considered to be accessible from the su bject

site by means of walking. As per the above, the subject site is moderately connected public transport

services.

Adding Value through Resilient Engineering www.apexengineers.com.au



)

APEX ENGINEERS

Macquarie Fields
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Street Legend
1. Shortland Ave
2. Bligh Ave
3. Old Kurrajong Rd
’4. Ingham Dr
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8. Chester Rd
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Figure 3: Public Transport Map for the Site Vicinity
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Figure 4: Bus Stop Locations within the Site Vicinity
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3 WALKABILITY

The WalkScore tool was used to investigate the likelihood of car-less trips to and from the subject
site. The WalkScore (Www.walkscore.com) measures the walkability of any address using a patented
system. For each address, Walk Score analyses hundreds of walking routes to nearby amenities.
Points are awarded based on the distance to amenities in each category. Amenities within a 5 minute
walk (.25 miles) are given maximum points. A decay function is used to give points to more distant
amenities, with no points given after a 30 minute walk. Walk Score also measures pedestrian
friendliness by analysing population density and road metrics such as block length and intersection
density. Data sources include Google, Education.com, Open Street Map, the U.S. Census, Localeze,

and places added by the Walk Score user community.

The subject site was found to have a WalkScore of 21 (which indicates that the subject site area is
car dependent, where almost all errands require a car). Indeed, this WalkScore confirm the findings
established in the earlier section — in relation to public transport service accessibility. Given the low
density residential land use of the site vicinity, there exists ohly a few retail and commercial precincts

that are accessible by means of walking.

In addition the WalkScore tool provides the 20 minute walking distance radius to and from the
subject site. Figure 5 below illustrates this 20 minute walking catchment to and from the subject
site. As can be seen, this walking catchment includes a large area which predominantly includes

parks and low density residential precincts.

acquarie
Fields

SSRES © OpenstreetMap contribiitors |
Map data ©2017 Google | Terms of Use | Report a map error

Figure 5: 20 Minute Walking Catchment for the Subject Site

From the above information, it is evident that the future residents at the proposed residential
dwellings at the subject land are likely to rely mostly on private transportation means (i.e. car trips)

for most daily errands.

Adding Value through Resilient Engineering - Www.apexengineers.com.au
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4 TRAFFIC GENERATING POTENTIAL OF THE PROPOSED DEVELOPMENT

The anticipated traffic generation potential, of the proposed subdivision development has been
determined using the trip rates presented in the Guide to Traffic Generating Developments (RMS
2002) document. The following daily and peak hour trip rates provided, in the aforementioned
document, for residential dwelling houses has been adopted for the subject proposal;

e Daily vehicle trips = 9.0 per dwelling

o Weekday peak hour vehicle trips = 0.85 per dwelling

It is noted that the RMS Guide stipulates that the above rates are based on surveys conducted in
areas where new residential subdivisions are being built. Public transport accessibility in such areas
is often limited. Accordingly, considering the limited public transport options available for the subject

area, the above identified trip rates are deemed suitable for the proposed subdivision development.

'The following table summarises daily and peak hour trip volumes estimated for the proposed
development — note that the proposed rezoning would have the potential to yield some 34 residential

lots.

Table 1: Anticipated Peak Hour and Daily Trips from the Proposed Development

Proposed Development Daily Trips (in and out) Peak Hour Trips (in and out)

34 residential lots 306 vehicles 29 vehicles

As can be seen from the above table, the subject proposal is likely to generate some 306 daily trips
and 29 peak hour trips. It is noted that all the proposed 34 residential lots will gain vehicular access
off Evelyn Street — therefore, all the trips generated will be realised on Evelyn Street mid-block
locations. Given the purely residential nature of the proposal, most peak hour trips will likely be uni-

directional (i.e. most trips will exit the site during AM peak and most trips will enter the site during

PM peak).

Given the location of the subject site, it is noted that Harold Street/Evelyn Street intersection
(roundabout) will experience the highest impact of the additional traffic. However, after this
intersection, the traffic will be further distributed, thus resulting in lesser impacts. Also, given the
low peak hour traffic generation level coupled with the distribution of this traffic across various roads
as discussed above, the impacts of additional traffic generated from the proposed development, on

the surrounding local road network, are expected to be minimal/negligible.

Adding Value through Resilient Engineering www.apexengineers.com.au
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5 CONCLUSIONS

In light of the assessment presented in this document, the following can be concluded;

e The subject site is located within a predominantly residential area, with moderate connection
to public transport service (only 3 bus routes are accessible within the walking distance of
the site).

o Evelyn Street at the site frontage includes an on street cycle way on either side of its
carriageway and a pedestrian footpath along the northern boundary of the subject site.
However, the number of commercial and retail precincts accessible from the subject site by
means of walking was found to be limited. Therefore, the subject area is likely to be car
dependent.

e The subject proposal is likely to generate some 306 daily trips and 29 peak hour trips. All the
trips generated will be realised on Evelyn Street mid-block locations. Given the purely
residential nature of the proposal, most peak hour trips will likely be uni-directional (i.e. most
trips will exit the site during AM peak and most trips will enter the site during PM peak).

e Given the low peak hour traffic generation level coupled with the distribution of this traffic
across various roads, the impacts of additional traffic generated from the proposed

development, on the surrounding local road network, are expected to be minimal/negligible.

Should Council require further information in relation to this assessment, please don't hesitate to

contact the undersigned.
Sz%w/{ Perer

Supun (Sam) Perera

BE Civil and Environmental Engineering (Hons), MS (Traffic Engineering)
NER, RPEQ

MIEAust, Member of AITPM

Traffic and Transport Engineer on behalf of APEX Engineers

Mobile: 041 6137635, Email: info@apexengineers.com.au

Adding Value through Resilient Engineering www.apexengineers.com.au
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The preparation of this report has been in accordance with the brief provided by the Client and has

relied upon the data and results collected at or under the times and conditions specified in the report.

All findings, conclusions or recommendations contained within the report are based only on the

aforementioned circumstances.

responsibility for its use by other parties is accepted by Cumberland Ecology.

The report has been prepared for use by the Client and no
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Position:
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Date:

Dr David Robertson

Director
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Glossary of Terms

CEEC
DoE
EP&A Act
EPBC Act
GIS

GPS

LGA
Locality
NSW
OEH

the proposed
development

SEPP 44

Subject site

The Campbelltown LEP

2015
TSC Act

CUMBERLAND ECOLOGY © - EVELYN STREET, MACQUARIE FIELDS

Critically Endangered Ecological Community

Commonwealth Department of the En\)ironment

NSW Environmental Planning and Assessment Act 1979

Commonwealth Environment Protection and Biodiversity Conservation Act 1999
Geographic Information System

Global Positioning System

Local Government Area

The area within a 5 km radius of the centre of the subject site

New South Wales

NSW Office of Environment and Heritage

The planning proposal is for the rezoning of the subject site from largely E4
(Environmental Living) (minimum 2 ha lot size) to R2 (Low Density Residential)
(minimum 500 m? lot size). It is anticipated that the rezoning will yield
approximately 34 residential lots (including existing dwellings at number 85, 87
and 109 Evelyn Street) along the north of the subject site with Evelyn Street
frontage.

State Environmental Planning Policy No. 44 - Koala Habitat Protection

Evelyn Street, Macquarie Fields (comprising the following lots: Lot 100 DP
261125, Lots 8 & 9 DP 826459 , Lot 181 DP 834233 , Lot 305 DP263295 , Lot
40 DP 623486 and part Lot 1 DP 533662 (see Figure 1.1))

The Campbelltown Local Environment Plan 2015

NSW Threatened Species Conservation Act 1995

FINALREPORT  EVELYN STREET LANDOWNERS GROUP
22 MAY 2017



cumberland *+\

ecology

Executive Summary

S1 Introduction

Cumberland Ecology Pty Ltd (Cumberland Ecology) has been commissioned by Planzone
Consulting, on behalf of Evelyn Street Landowners Group, to conduct an ecological
assessment to support a rezoning proposal at Evelyn Street, Macquarie Fields (‘the subject
site’). The purpose of this flora and fauna assessment is to evaluate the ecological impacts
of the proposed development, specifically impacts on threatened flora, fauna or ecological
communities listed under the NSW Threatened Species Conservation Act 1995 (TSC Act)
and/or the Commonwealth Environment Protection and Biodiversity Conservation Act 1999
(EPBC Act) known to occur on or within the locality of the subject site.

S2 Background

The subject site is located within the Campbelltown Local Government Area (LGA) and is
currently largely zoned as E4 (Environmental Living), with a minor portion in the south zoned
as SP2 (Infrastructure — Future Transport Corridor) under the Campbelltown Local
Environment Plan 2015. The subject site is approximately 6.36 ha in size and contains
existing residential developments, planted garden areas and remnant native vegetation.

The proposed development is for the rezoning of the subject site from E4 (Environmental
Living) to R2 (Low Density Residential) which will yield approximately 34 residential lots
(including existing dwellings at number 85, 87 and 109 Evelyn Street) along the north of the
subject site with Evelyn Street frontage.

S3 Methods

Database analysis, vegetation/flora surveys, fauna habitat surveys and incidental fauna
observations were undertaken in May 2016. An additional survey was undertaken in March
2017 for a Koala habitat assessment and targeted Cumberland Plain Land Snail search.
Flora surveys involved recording the presence and abundance of flora species within 20 m x
20 m quadrats, recording the presence of species using the random meander survey
technique and targeted threatened flora surveys. All vascular plants were recorded or
collected and later identified to species level where possible. Fauna surveys included a
habitat assessment and any incidental observations of birds and other vertebrates.

S4 Results

Vegetation within the subject site was found to consist of 3.31 ha of Exotic Grassland,
0.37 ha of Urban Native/Exotic Cover and 2.38 ha of Cumberland Plain Woodland (CPW), a
Critically Endangered Ecological Community (CEEC) under the TSC Act and the EPBC Act.

CUMBERLAND ECOLOGY © - EVELYN STREET, MACQUARIE FIELDS S FINAL REPORT ~ EVELYN STREET LANDOWNERS GROUP
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Generally, the vegetation within these communities comprises a mixture of predominantly
exotic groundcover species, with scattered natives.

CPW is generally scattered throughout the subject site, with two larger patches occurring in
the south-western corner and along the central northern boundary of the subject site. This
community occurs in a highly modified form as it is dominated by exotic groundcover species
with no understorey throughout the majority. Some understorey species were however found
to persist in one patch along the central northern boundary. On the subject site, CPW occurs
in a number of forms including moderate condition (1.04 ha), low condition (1.07 ha) and as
scattered canopy trees (0.27 ha). Due to the historic and ongoing disturbance of the subject
site, together with the high densities of exotic species, it is considered that there is limited
scope for natural regeneration on the site.

Over 190 plant species were recorded during surveys. Species present within the subject
site are dominated by a mix of exotics and non-endemic planted natives (61%) and locally
indigenous species (39%). No naturally occurring threatened flora species were recorded
within the subject site. A single planted Eucalyptus nicholii (Narrow-leaved Black
Peppermint) is present in the west of the subject site. This species is listed as Vulnerable
under both the TSC Act and EPBC Act, however it is not endemic to the Sydney region. A
single individual of Syzygium paniculatum (Magenta Lilly Pilly) was recorded near the
eastern boundary of the subject site. This species is also listed as Vulnerable under both the
TSC Act and EPBC Act. This species is also not locally indigenous and is commonly planted
in gardens and roadsides in the Sydney region.

The desktop assessment showed that a number of threatened fauna species have been
recorded from the locality and have the potential to occur within the subject site. From the
desktop assessment and subsequent site inspections, twelve threatened fauna species are
considered as having potential to occur within the subject site. An additional two migratory
species listed under the EPBC Act have the potential to forage aerially above the subject site
or utilise some of the vegetation as part of a wider foraging range. The known and potentially
occurring fauna species are highly mobile and are expected to move between areas of
remaining habitat within the immediate vicinity of the subject site and wider area. These
species are therefore not considered dependent upon the degraded habitats present on the
subject site.

Under the State Environmental Planning Policy No. 44 — Koala Habitat Protection, the
subject site constitutes potential Koala habitat as it is evident that at least 15% of the total
number of trees in the upper/lower strata of the tree component comprise of Koala feed
trees. Numerous feed trees, namely Eucalyptus ftereticornis were mapped throughout the
subject site. However, the subject site is not considered core Koala habitat as no resident
population of Koalas is evident on the subject site based on previous records and the current
site survey by Cumberland Ecology. The Koala is therefore not considered dependent on
habitat on the subject site. ’

No Cumberiand Plain Land Snails were sighted during targeted surveys. Habitat quality is
very poor for this species on the subject site as the base of trees were either dominated by
exotic species or did not contain sufficient leaf litter.

CUMBERLAND ECOLOGY © - EVELYN STREET, MACQUARIE FELDS S.2 FINAL REPORT  EVELYN STREET LANDOWNERS GROUP
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S5 Impact Assessment

The proposed development will involve the clearing of vegetation along the northern
boundary of the subject site, consisting of a total of 1.83 ha of vegetation. This includes up to
0.75 ha of CPW (0.54 ha of moderate condition, 0.12 ha of low condition and 0.09 ha of
canopy), 0.86 ha of Exotic Grassland, 0.07 ha of Acacia regrowth and 0.15 ha of Urban
Native/Exotic Cover.

CPW is listed as a CEEC under the TSC Act and the EPBC Act. The proposed rezoning is
expected to result in part of the CPW present on site to be cleared. Within the subject site,
this community is highly modified, with canopy trees existing over a predominantly exotic
groundcover. The Cumberland Plain Woodland community on the subject site is surrounded
by existing residential development, and is considered to be in relatively poor condition as it
generally has a low abundance of native species when compared to more intact examples.
The small areas found to be of moderate condition were found to contain greater numbers of
native species relative to the low condition section of this community and sections where
only canopy trees of CPW persist. Based upon the historic and ongoing disturbance of the
subject site, proposed clearing of this community for later residential development is
considered unlikely to significantly impacted CPW.

No naturally occurring threatened flora species were detected on the subject site or are
considered likely to occur. A single planted Eucalyptus nicholii (Narrow-leaved Black
Peppermint) is present in the west of the subject site, and a single Syzygium paniculatum
(Magenta Lilly Pilly) was recorded near the eastern boundary of the subject site, both of
which are listed as Vulnerable under the TSC Act and EPBC Act. However, these threatened
species are not endemic to the locality and are commonly planted within the Sydney region.
The proposed development, therefore, will have no significant impact upon threatened flora
species.

Some foraging habitat for threatened fauna species will be removed for the proposed
development, however none of the known and potentially occurring threatened fauna
species are likely to be dependent on the habitats present within the subject site for their
survival. The species with potential to occur are highly mobile species that can access
resources from a wide area. Assessments of Significance have determined that the
proposed development is unlikely to have a significant impact on these threatened fauna
species, including the Koala.

S6 Mitigation Measures

A number of mitigation measures are recommended for the proposed project. The mitigation
measures recommended to be implemented included:

> Vegetation protection;
> Pre-clearing and Clearing Surveys;

> Erosion, sedimentation and pollution control; and

CUMBERLAND ECOLOGY © - EVELYN STREET, MACQUARIE FIELDS FINAL REPORT ~ EVELYN STREET LANDOWNERS GROUP
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> Weed control measures.
S7 Conclusion

Despite the impacts of previous disturbance and the location of the subject site within a
fragmented landscape, the proposed rezoning and subsequent development will require the
clearing of native vegetation that forms suitable habitat for some threatened fauna species.

Up to 0.75 ha of CPW (0.54 ha of moderate condition, 0.12 ha of low condition and 0.09 ha
of canopy trees), 0.86 ha of Exotic Grassland, 0.07 ha of Acacia regrowth and 0.15 ha of
Urban Native/Exotic Cover is likely to be cleared for the rezoning and future development of
the subject site. The vegetation and habitat occurring within the subject site is modified and
exists as fragmented patches in varying condition.

Based upon the assessment undertaken in this report, no significant impact is expected to
occur to threatened species, populations or communities as a result of the proposed
rezoning and likely residential development of the subject site. Therefore, the preparation of
a Species Impact Statement (SIS) is not warranted. A referral to the Commonwealth
Department of the Environment, under the EPBC Act is also not required.

CUMBERLAND ECOLOGY © - EVELYN STREET, MACQUARIE FIELDS S4 FINAL REPORT  EVELYN STREET LANDOWNERS GROUP
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Chapter 1

Introduction

1.1 Purpose

Cumberland Ecology Pty Ltd (Cumberland Ecology) has been commissioned by Planzone
Consulting, on behalf of Evelyn Street Landowners Group to conduct an ecological
assessment to support a proposed rezoning planning proposal for land at Evelyn Street,
Macquarie Fields (the ‘subject site’).

The purpose of this report is to describe the current biodiversity values of the subject site
and to assess the potential impacts of the proposed development on flora and fauna,
particularly threatened species, populations and communities that are listed under the New
South Wales (NSW) Threatened Species Conservation Act 1995 (TSC Act) and the
Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act).

The specific objectives of this report are to:
> Describe the vegetation communities on the subject site;
> Describe fauna habitats and fauna usage of the subject site;

> Identify any threatened species, populations or ecological communities (as listed
under the TSC Act and/or EPBC Act) existing on the subject site;

> Assess the likelihood of occurrence of threatened species, populations or
communities (as listed under the TSC Act and/or EPBC Act) within the subject site;

> Assess the potential impact of the project on threatened species, populations or
communities (as listed under the TSC Act and/or EPBC Act), including the
completion of Assessments of Significance under Section 5A of the NSW
Environmental Planning and Assessment Act 1979 (EP&A Act); and

> Where relevant, recommend mitigation measures to reduce the impacts of the
proposed development on biodiversity values.

CUMBERLAND ECOLOGY © - EVELYN STREET, MACQUARIE FIELDS FINAL REPORT  EVELYN STREET LANDOWNERS GROUP
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1.2 Background
1.2.1  Site Description

The subject site is located at Evelyn Street, Macquarie Fields, in the City of Campbelltown
Local Government Area (LGA) (Figure 1.1) and comprises the following lots:

> Lot 100 DP 261125;

» Lots 8 & 9 DP 826459;
> Lot 181 DP 834233;

> Lot 305 DP263295;

> Lot 40 DP 623486; and
> Part Lot 1 DP 533662.

The subject site is bounded by Evelyn Street to the north, Oakley Road to the south and
residential developments to the east and west. It is approximately 6.36 ha in size and
contains existing residential developments, planted garden areas and remnant native
vegetation. The subject site is largely open, with many small scattered patches of trees. Two
larger patches are present in the south-west along the Oakley Road frontage, and another in
the north-east along the Evelyn Street frontage.

i Zoning

The subject site is currently largely zoned as E4 (Environmental Living) under the
Campbelltown Local Environment Plan 2015 (the ‘Campbelitown LEP 2015’) (Figure 1.2).
The objectives of E4 Zoning are:

> To provide for low-impact residential development in areas with special ecological,
scientific or aesthetic values.

> To ensure that residential development does not have an adverse effect on those
values.
» To conserve the rural and bushland character of land that forms the scenic eastern

edge of Campbelltown’s urban area.

> To protect and enhance areas of scenic value and the visual amenity of prominent
ridgelines.

> To maintain significant stands of native vegetation and wildlife and riparian
corridors.

» To ensure the preservation and maintenance of environmentally significant and

environmentally sensitive land.

CUMBERLAND ECOLOGY © - EVELYN STREET, MACQUARIE FIELDS 12 FINAL REPORT  EVELYN STREET LANDOWNERS GROUP
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The following actions are permitted without consent:

>

Home occupations.

The following actions are permitted with consent:

»

Building identification signs; Business identification signs; Child care centres;
Community facilities; Dual occupancies (attached); Dwelling houses; Eco-tourist
facilities; Emergency services facilities; Environmental facilities; Environmental
protection works, Extensive agriculture; Farm buildings; Flood mitigation works;
Horticulture; Home-based child care centres; Home businesses; Home industries;
Recreation areas, Recreation facilities (outdoor); Respite day care centres; Roads;
Viticulture, Water supply systems.

A minor portion is zoned as SP2 (Infrastructure — Future Transport Corridor) under the
Campbelltown LEP 2015. The objectives of SP2 Zoning are:

»

»

To provide for infrastructure and related uses.

To prevent development that is not compatible with or that may detract from the
provision of infrastructure.

To encourage activities involving research and development.

To optimise value-adding development opportunities, particularly those associated
with research.

To provide for the retention and creation of view corridors.
To preserve bushland, wildlife corridors and natural habitat.

To maintain the visual amenity of prominent ridgelines.

The following actions are permitted without consent:

»

Environmental protection works.

The following actions are permitted with consent:

>

1.2.2

Flood mitigation works, Roads; the purpose shown on the Land Zoning Map,
including any development that is ordinarily incidental or ancillary to development
for that purpose

Description of the Proposed Development

Planzone Consulting are acting on behalf of the Evelyn Street Landowners Group for
submission of a rezoning planning proposal to Campbelltown City Council for the subject
site. The planning proposal is for the rezoning of the subject site from largely E4
(Environmental Living) (minimum 2 ha lot size) to R2 (Low Density Residential) (minimum

CUMBERLAND ECOLOGY © - EVELYN STREET, MACQUARIE FIELDS FINAL REPORT  EVELYN STREET LANDOWNERS GROUP
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500 m? lot size). It is anticipated that the rezoning will yield approximately 34 residential lots
(including existing dwellings at number 85, 87 and 109 Evelyn Street) along the north of the
subject site with Evelyn Street frontage (Figure 1.3). The remainder of the subject site will be
unaffected by the current planning proposal. This Flora and Fauna Assessment addresses
the current planning proposal.

1.3 Relevant Legislation
1.3.1  Environmental Planning and Assessment Act 1979

The EP&A Act is the overarching planning legislation in NSW. This act provides for the
creation of planning instruments that guide land use. The EP&A Act also provides for the
consideration of the environment and biodiversity values, which is addressed in Section 5A
(Significant effect on species, populations or ecological communities or their habitats) should
a land use change be proposed. This includes threatened species, communities, habitat
and processes as listed under the TSC Act and Fisheries Management Act 1994 (FM Act).

1.3.2  Environment Protection and Biodiversity Conservation Act 1999

The EPBC Act is the Australian Government's central piece of environmental legislation. It
provides a legal framework to protect and manage nationally and internationally important
flora, fauna, ecological communities and heritage places — defined in the EPBC Act as
Matters of National Environmental Significance (MNES). Under the EPBC Act, any action
(which includes a development, project or activity) that is considered likely to have a
significant impact on MNES (including nationally listed threatened ecological communities
and species, and listed migratory species) must be referred to the Australian Government
Minister for the Environment (the Minister). The purpose of the referral is to allow a decision
to be made about whether an action requires approval on a Commonwealth level. If an
action is declared a “controlled action”, then Commonwealth approval is required.

1.3.3  Threatened Species Conservation Act 1995

The TSC Act is the key piece of legislation in NSW relating to the protection and
management of biodiversity and threatened species. The TSC Act aims to protect and
encourage the recovery of threatened species, populations and communities that are listed
under the Act through threat abatement and species recovery programs.

The TSC Act requires consideration of whether a development (Part 4) or an activity (Part 5)
is likely to significantly impact threatened species, populations, communities or their habitat.
The potential impacts of any developments, land use changes or activities would need to
undergo an “Assessment of Significance” under Section 5A of the EP&A Act.

If the results of an Assessment of Significance indicate that a development or activity is likely
to significantly affect threatened species, populations or ecological communities, the DA
must be accompanied by a Species Impact Statement (SIS), which is a detailed ecological
study carried out in accordance with a set of assessment requirements issued by the
Director-General of the National Parks and Wildlife Service.

CUMBERLAND ECOLOGY @ - EVELYN STREET, MACQUARIE FIELDS FINAL REPORT  EVELYN STREET LANDOWNERS GROUP
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1.3.4 Noxious Weeds Act 1993

The Noxious Weeds Act 1993 provides a framework for the roles of government, private
landholders and public authorities regarding the management of noxious weeds which may
have an impact on the economy, community or environment. The aim of this legislation is to
manage the negative impact of weeds by preventing, eliminating, or restricting significant
weeds from spreading or establishing, and implementing effective management and
monitoring of widespread noxious weeds.

1.3.5  State Environmental Planning Policy No. 44 — Koala Habitat Profection

State Environmental Planning Policy No. 44 — Koala Habitat Protection (SEPP 44) applies to
Campbelltown LGA. In accordance with SEPP 44, it must be ascertained whether the
subject site contains potential koala habitat or core koala habitat.

A site is considered to contain potential koala habitat if the native vegetation contains a
minimum of 15% of total number of tree species listed in Schedule 2 in the upper or lower
strata. A site is considered to contain core koala habitat if a resident koala population is
present.

A Draft Comprehensive Koala Plan of Management for Cambelitown City Council (Phillips
2016) is currently on public exhibition.

1.3.6 Campbelltown Local Environmental Plan 2015

The subject site is located within the Campbelltown LGA and is therefore subject to the
Campbelltown Local Environmental Plan 2015 (Campbelitown LEP 2015).

1.3.7  Campbelltown Development Control Plan 2015

The overall objectives of the Campbelitown Development Control Plan 2015 (Campbelltown
DCP) are to ensure that future significant development in the Campbelltown area can be
undertaken in accordance with the conservation, protection and enhancement of the natural
environment of the City of Campbelltown.

CUMBERLAND ECOLOGY © - EVELYN STREET, MACQUARIE FIELDS 15 FINAL REPORT  EVELYN STREET LANDOWNERS GROUP
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Chapter 2

Methodology

2.1 Database Analysis

Database analysis was conducted for the locality using both the NSW Office of Environment
and Heritage (OEH) Atlas of NSW Wildlife (OEH 2016a) and the Commonwealth Department
of the Environment (DoE) Protected Matters Search Tool (DoE 2016). The locality is defined
as the area within a 5 km radius of the subject site. The Atlas of NSW Wildlife Database
search was used to generate records of threatened flora and fauna species listed under the
TSC Act within the locality of the subject site. The Protected Matters Search Tool generated
a list of Matters of National Environmental Significance listed under the EPBC Act potentially
occurring within the locality of the subject site. The lists generated from these databases
were reviewed against available knowledge of the subject site, in conjunction with the
abundance, distribution and age of records, to ascertain the likelihood of occurrence of
threatened species within the subject site.

2.2 Flora Survey

Flora surveys were undertaken within the subject site by Cumberland Ecology on 11 May
2016 by a botanist and ecologist over a six hour period. Surveys included vegetation
mapping, quadrat sampling and targeted threatened flora searches. Further details of each
of the survey methods are provided below.

All vascular plants recorded or collected were identified using keys and nomenclature
provided in Harden (1990-1993). Where known, taxonomic and nomenclatural changes have
been incorporated into the results, as derived from PlantNET (Botanic Gardens Trust 2016).

2.2.1 Vegetation Mapping

Previous broad-scale mapping conducted by the Sydney Metropolitan Catchment
Management Authority (SMCMA) Vegetation Mapping project (OEH 2013) was utilised to
determine potential vegetation communities likely to occur within the subject site.
Cumberland Ecology conducted additional vegetation surveys to revise and update the
vegetation mapping prepared by OEH. The vegetation within the subject site was then
ground-truthed to examine and verify the mapping of the condition and extent of the different
vegetation communities. Where vegetation community boundaries were found to differ from
the OEH mapping, records were made of proposed new boundaries using a hand-held
Global Positioning System (GPS) and mark-up of aerial photographs.
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The resultant information was synthesised using a Geographic Information System (GIS) to
create a spatial database that was used to interpret and interpolate the data to produce a
vegetation map of the subject site.

2.2.2 Quadrat Sampling

Quadrat sampling was undertaken within the subject site to obtain information on species
composition and community structure. A total of five quadrats were sampled within the
subject site, within 20 m x 20 m plots. The locations of flora quadrats were recorded using a
handheld GPS unit and are shown in Figure 2.1. The locations of the quadrats were
selected so that sampling was conducted in areas most representative of the condition and
composition of vegetation within the subject site. The process of quadrat sampling included
the following:

> Identifying and recording all vascular flora species present within the quadrat or
directly adjacent to the quadrat;

> The stratum in which each species occurred;

> Assigning a cover-abundance value to each species recorded within the plot, using
a modified Braun-Blanquet scoring system (Braun-Blanquet 1927), to reflect their
relative cover and abundance in the quadrat;

> Recording details about vegetation structure such as percentage foliage cover and
height of each strata; and

> Taking photographs of the quadrat to provide a record of vegetation condition and
appearance.

2.2.3 Random Meander Survey

Random meander surveys were also undertaken to detect additional flora species not
recorded during quadrat sampling. These surveys were undertaken within all vegetation
communities. Figure 2.1 shows the area traversed.

2.2.4  Targeted Threatened Flora Surveys

Targeted threatened flora searches via random meanders were undertaken within suitable
habitat of threatened flora species known from the locality. The locations of threatened flora
specimens observed during surveys were recorded using a hand-held GPS.

2.3 Fauna Survey

Fauna surveys were undertaken within the subject site by Cumberland Ecology on 11 May
2016 and 24 March 2017. Surveys conducted in May 2016 included a fauna habitat
assessment and incidental observations, while the survey undertaken on 24 March 2017
included searches for the Cumberland Plain Land Snail and a Koala habitat assessment.
Further details of each of the survey methods are provided below.
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2.3.1 Habitat Assessments

A fauna habitat assessment was undertaken on May 2016 over a six hour period. The
assessment included consideration of important indicators of habitat condition and
complexity including the occurrence of microhabitats such as tree hollows, fallen logs, bush
rock and wetland areas such as creeks and soaks. Structural features considered included
the nature and extent of the understorey and ground stratum and extent of canopy. The
survey also included an assessment of the presence of habitat features suitable for use by
threatened fauna species known from the locality.

2.3.2 Incidental Observations

Any incidental fauna species that were observed, heard calling, or otherwise detected on the
basis of tracks or signs, were recorded and listed in the total species list for the subject site.

2.3.3 Koala Habitat Assessment

Any Koala feed trees listed under the SEPP 44— Koala Habitat Protection were recorded
using a GPS. Scat searches were undertaken around the base of suitable feed trees to
determine if Koalas were utilising these trees as well as observations of the canopy of all
suitable trees for the presence of Koalas. The trunks of trees were also searched for the
presence of Koala scratches .

2.3.4 Cumberland Plain Land Snail Searches

Targeted surveys for the Cumberland Plain Land Snail were undertaken in areas of suitable
habitat. Snails were searched for around the base of trees with a diameter at breast height of
greater than 10cm, with preference to trees with the presence of leaf litter within one metre
of the base of the tree. The base of each tree was searched for up to two minutes.

2.4 Limitations

Vertebrate fauna and vascular flora of the locality are well known based upon a sizeable
database of past records and various published reports. The surveys by Cumberland
Ecology added to the existing database and helped to provide a clear indication of the
likelihood that various species occur, or are likely to occur within the subject site. The data
obtained from database assessment and surveys of the subject site furnished an appropriate
level of information to support this assessment.

The weather conditions at the time of the flora surveys were generally favourable for plant
growth and production of features required for identification of most species. Shrubs,
grasses, herbs and creepers were readily identifiable in most instances. It is expected that
not all flora species present would have been recorded during surveys. In addition, owing to
time constraints not all areas were able to be adequately surveyed. Despite this, it is
considered that sufficient information has been collected to assess issues including
conservation significance of the flora, condition and viability of bushland and likely impact on
native vegetation. An‘assessment of the likelihood of occurrence of threatened flora species

CUMBERLAND ECOLOGY © - EVELYN STREET, MACQUARIE FIELDS 23 FINAL REPORT  EVELYN STREET LANDOWNERS GROUP
’ 22 MAY 2017



cumberland "‘--:\

ecology

recorded within the locality of the subject site in the database searches was undertaken to
supplement the flora survey.

Limited targeted fauna surveys were undertaken for this assessment, which relied on
database analysis and fauna habitat assessment. In general, opportunistic observations of
fauna provide a “snapshot” of some of the fauna present on a site that were active during
time of the surveys. The data produced by the surveys is intended to be indicative of the
types of species that could occur and not an absolute census of all vertebrate fauna species
occurring within the subject site. Therefore not all fauna utilising the subject site are likely to
have been recorded during surveys. An assessment of the likelihood of occurrence of
threatened and migratory fauna species listed for the locality in the database searches was
undertaken to supplement the fauna surveys. The combination of these techniques is
considered appropriate for assessing the habitat values of the site for threatened fauna
within the subject site.

Site access was denied on 24 March 2017 for the property at Lot 9 DP826459 For this
reason the Koala feed trees in this area had to be assessed from a distance and no targeted
Cumberland Plain Land Snail searches could be undertaken.
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Chapter 3

Results

3.1 Vegetation Communities

Previous broad-scale mapping conducted by OEH indicates that Cumberland Shale Plains
Woodland, Cumberland Shale-Sandstone Ironbark Forest, Undifferentiated Regenerating
Shrubs, Urban Native and Exotic Cover and Weeds and Exotics are present within the
subject site. A number of these communities are described as conforming to various
threatened communities listed under the TSC Act and/or EPBC Act. Surveys by Cumberland
Ecology for this assessment refined the existing vegetation mapping of the subject site and
identified the following vegetation communities:

> Cumberland Plain Woodland in varying condition ;
> Acacia Regrowth.

> Urban Native/Exotic Cover; and

> Exotic Grassland.

The areas of these communities are provided in Table 3.1 and the distribution of these
communities is shown in Figure 3.1.Descriptions of each of the vegetation communities are
provided below.

Table 3.1 Extent of vegetation communities within the subject site
Vegetation Community Area (ha)

Cumberland Plain Woodland - Moderate condition 1.04
Cumberland Plain Woodland - Low condition » 1.07
Cumberland Plain Woodland - canopy 0.27
Acacia Regrowth 0.07
Urban Native/ Exotic Cover 0.37
Exotic Grassland 3.31
TOTAL 6.13
CUMBERLAND ECOLOGY © - EVELYN STREET, MACQUARIE FIELDS 3 1 FINAL REPORT ~ EVELYN STREET LANDOWNERS GROUP

22 MAY 2017



cumberland -\

AN
ecology
3.1.1 Cumberland Plain Woodland

TSC Act Status: Critically Endangered Ecological Community (EEC) - Cumberland Plain
Woodland in the Sydney Basin Bioregion

EPBC Act Status: Critically Endangered Ecological Community (EEC)
i Overall Site Description

Cumberland Plain Woodland (CPW) is present throughout a total of 2.38 ha of the subject
site as scattered patches of trees and as larger patches of woodland. Within the subject site,
this community is considered to be in relatively poor to moderate condition. The canopy
species within the subject site are Eucalyptus moluccana (Grey Box), Eucalyptus tereticornis
(Forest Red Gum) and Eucalyptus crebra (Narrow-leaved Ironbark). To a lesser extent
Eucalyptus fibrosa {Red lronbark), Eucalyptus amplifolia (Cabbage Gum) and Eucalyptus
eugenioides (Thin-leaved Stringybark) are also present in some areas.

The presence within Quadrat 1 of scattered Eucalyptus moluccana in the shrub layer
suggests that there is some potential for natural regeneration of canopy/sub-canopy species.
An example of this community within Quadrat 1 is shown in Photograph 3.1. Other shrub
species are present in the area within and surrounding Quadrat 1, including Bursaria spinosa
(Blackthorn). However, numerous exotic shrubs are also present including Ligustrum
lucidum (Large-leaved Privet) and Olea europaea subsp. cuspidata (African Olive). The
majority of CPW throughout the subject site lacks any shrub layer. A shrub layer was absent
in Quadrat 3 and Quadrat 5, and throughout the majority of CPW throughout the subject site.
See Photograph 3.2 for example. A small patch of Acacia decurrens (Black Wattle) are
present as small trees in the north of Lot 8 and within Quadrat 1. Other shrub species typical
of CPW occurring within the subject site are Indigofera australis (Australian Indigo), Acacia
implexa (Hickory Wattle) and Exocarpos cupressiformis (Cherry Ballart).

Generally, a fairly low abundance of native herbaceous species characteristic of this
community were recorded as present within the subject site. However this varied in different
areas. Thirty three native herbaceous, ferns and grass species typical of CPW are present
within the subject site: Brunoniella australis (Blue Trumpet), Euchiton sphaericus,
Wahlenbergia gracilis (Sprawling Bluebell), Einadia hastata (Berry Saltbush), Einadia
polygonoides, Dichondra repens (Kidney Weed), Pratia purpurascens (Whiteroot), Oxalis
perennans, Veronica plebeia (Trailing Speedwell), Plectranthus parviflorus (Cockspur
Flower), Solanum prinophyllum (Forest Nightshade), Cheilanthes sieberi, Desmodium
varians (Slender Tick-trefoil), Glycine microphylla (Small-leaf glycine), Glycine tabacina,
Hardenbergia violacea (Purple Coral Pea), Arthropodium minus, Commelina cyanea,
Cyperus gracilis (Slender Flat-sedge), Juncus usitatus, Lomandra filiformis subsp. filiformis
(Wattle Mat-rush), Dianella longifolia (Blueberry Lily), Aristida ramosa (Purple Wiregrass),
Aristida vagans (Threeawn Speargrass), Bothriochloa macra (Red Grass), Chloris truncata
(Windmill Grass), Chloris ventricosa (Plump Windmill Grass), Dichelachne micrantha
(Shorthair Plumegrass), Digitaria diffusa (Open Summer-grass), Echinopogon ovatus (Forest
Hedgehog Grass), Eragrostis leptostachya (Paddock Lovegrass), Microlaena stipoides
(Weeping Grass) and Paspalidium distans. These occur in varying compositions throughout
CPW, where native species are more common in some areas and absent/low abundance in
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other areas. Other native species are also present within the subject site but are not listed
under the CPW assemblage within the Final Determination.

Exotic groundcover is generally dominant within CPW on the subject site and includes
species such as Sida rhombifolia, Bidens pilosa (Cobblers Pegs), Senecio madagascariensis
(Fireweed), Sonchus oleraceus (Common Sowthistle), Plantago lanceolata (Lamb's
Tongues), Araujia sericifera (Moth Vine), Asparagus asparagoides (Bridal Creeper), Ehrharta
erecta (Panic Veldtgrass) and Pennisetum clandestinum (Kikuyu Grass).

A full flora list is provided in Appendix A.

The vegetation within the subject site comprises species that are characteristic of CPW
(listed as a critically endangered ecological community under both the TSC Act and EPBC
Act). All of the canopy species within the subject site are characteristic of the community.
Previous broad-scale mapping for the Campbelltown LGA indicates that part of the
vegetation within the subject site is mapped as Shale Sandstone Transition Forest (SSTF)
which is also listed as a CEEC under both the TSC Act and EPBC Act. Although the majority
of species recorded within the subject site are also typical of SSTF, E. amplifolia is not listed
as a typical species and this canopy species was scattered throughout various parts of the
subject site. In addition, Eucalyptus punctata (Grey Gum) is a typical species of SSTF which
was entirely absent within the subject site. Soils within the subject site are heavily clay
influenced (typical of CPW), whereas SSTF has transitional soils between clay and sandy
soils.

Near the southern boundary of the subject site Eucalyptus punctata (Grey Gum) is present
on the nature strip on the roadside (Photograph 3.3). Some sandstone outcrops were
exposed on the nature strip showing the underlying soil structure, with the combination of
shale and sandstone typical of Shale Sandstone Transition Forest. However, no E. punctata
are present within the subject site itself. Eucalyptus punctata (Grey Gum) occurs extensively
on the south side of Oakley Road. Several small E. punctata are present adjacent to the east
of the subject site on Lot 11 DP24328 indicating that Shale Sandstone Transition Forest and
Cumberland Plain Woodland intergrade at this location but it was confirmed on 24 March
that Shale Sandstone Transition Forest is not located on the subject site itself.

CUMBERLAND ECOLOGY © - EVELYN STREET, MACQUARIE FIELDS FINALREPORT  EVELYN STREET LANDOWNERS GROUP
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Photograph 3.1 Cumberland Plain Woodland (Quadrat 1)

Photograph 3.2 Cumberland Plain Woodland (Quadrat 3)
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Photograph 3.3 Eucalyptus punctata outside the subject site on the nature strip
ii. Cumberland Plain Woodland - Moderate condition

Within the subject site, CPW in moderate condition (1.04 ha) occurs in two patches (see
Figure 3.1 for distribution). These patches are in better condition than the remaining CPW
on the subject site as the groundcover contains a higher proportion of native species.
Quadrat 1 and Quadrat 3 were undertaken in moderate condition CPW. Although the soil in
these moderate condition CPW patches have been modified, there is some scope for natural
regeneration. The native seedbank is still present as evident by regrowth of E. moluccana
within the patch in the northern portion of the subject site, and the presence of some shrubs,
Acacia decurrens and E. moluccana in the southern patch.

iii. Cumberland Plain Woodland - Low condition

CPW exists in a low condition form within scattered patches in the east and south of the
subject site comprising 1.07 ha. The majority of these areas are in the immediate vicinity of
residential dwellings and have been highly degraded from past clearing and mowing of the
groundcover and understorey. Groundcover is typically dominated by Cynodon dactylon
(Couch) which is a native species that is often cultivated as pasture. Understorey is absent in
these low condition areas of CPW. The soil in these low condition areas have undoubtedly
been modified and the native seed bank is likely to have been exhausted. As it exists, the
low condition CPW has limited ecological quality and no scope for natural regeneration.
iv. Cumberland Plain Woodland — Canopy
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CPW exists as scattered canopy trees (0.27 ha) over predominantly exotic mown grass.
These canopy species include E. crebra (Narrow-leaved Ironbark). Understorey is
completely absent in these areas of canopy CPW. The soil beneath the canopy trees have
undoubtedly been modified and the native seed bank is likely to have been exhausted. As it
exists, the CPW in the form of canopy has limited ecological quality and no scope for natural
regeneration.

3.1.2 Exotic Grassland
TSC Act Status: Not listed
EPBC Act Status: Not listed

Exotic Grassland is the most dominant community, occurring throughout 3.31 ha of the
subject site. Groundcover within this community is predominantly exotic grass and consists
of species including Pennisetum clandestinum (Kikuyu), Paspalum dilatatum (Paspalum),
Setaria parviflora, Eragrostis leptostachya (Paddock Lovegrass) and Axonopus fissifolius
(Narrow-leafed Carpet Grass). Some native grasses are also present in some areas
including Eragrostis brownii (Brown's Lovegrass), Eragrostis leptostachya (Paddock
Lovegrass) and Microlaena stipoides (Weeping Grass). Herbaceous exotic species include
Gamochaeta americana (Cudweed), Hypochaeris radicata (Catsear), Senecio
madagascariensis (Fireweed) and Sida rhombifolia. Scattered natives include Wahlenbergia
gracilis (Sprawling Bluebell), Oxalis perennans and Portulaca oleracea (Pigweed). A large
patch of Rubus fruticosus aggregate (Blackberry) is present within the north of Lot 9. See
Appendix A for full species list.

Examples of this community are shown in Photograph 3.3 and 3.4.
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Photograph 3.5 Exotic Grassland near Evelyn Road frontage within Lot 305
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3.1.3 Urban Native/Exotic Cover
TSC Act Status: Not listed

EPBC Act Status: Not listed

Urban Native/Exotic Cover is present surrounding existing residential dwellings, and
comprises 0.37 ha. Canopy and sub-canopy species within this vegetation community are
predominantly planted exotic and non-endemic native species. Exotic canopy species
include Jacaranda mimosifolia (Jacaranda), Liquidambar styraciflua, Quercus robur (English
Oak), Ulmus parvifolia (Chinese Elm) and Acer japonicum (Japanese Maple). Planted non-
endemic natives include Eucalyptus microcorys (Tallowwood), Casuarina cunninghamiana
(River Oak), Melaleuca armillaris (Bracelet Honey-myrtle) and Cupaniopsis anacardioides
(Tuckeroo). Groundcovers in garden beds include exotics such as Buxus microphylla
var. japonica and planted natives such as Doryanthes excelsa (Giant Lily).

An example of the community is shown in Photograph 3.5.

Photograph 3.6 Urban Native/Exotic Cover in Lot 40 (right side of mound)
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3.1.4  Acacia Regrowth
TSC Act Status: Not listed

EPBC Act Status: Not listed

Acacia decurrens (Black Wattle) regrowth is present within 0.07 patch near the centre of the
northern boundary along Evelyn Street, and at the western boundary of the subject site. The
groundcover predominantly consists of exotic mown grasses, including Pennisetum
clandestinum (Kikuyu) (Photograph 3.6).

Photograph 3.7 Acacia Regrowth

3.2 Flora Species
3.2.1 General Species

Over 190 flora species were recorded throughout the subject site during surveys. The
dominant plant families encountered within the subject site have consistently been
represented by the Poaceae, Asteraceae and Myrtaceae. Species present within the subject
site consists of a mix of exotics and non-endemic planted natives (61%) and locally
indigenous species (39%). Quadrat and transect data for the subject site are provided in
Appendix A.
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3.22 Threatened Species

A single individual of Eucalyptus nicholii (Narrow-leaved Black Peppermint) was recorded in
the west of the subject site. The location of this individual is shown on Figure 3.2. This
species is listed as Vulnerable under the TSC and EPBC Act. This species is sparsely
distributed but widespread on the New England Tablelands from Nundle to north of
Tenterfield, being most common in central portions of its range. This species is not
considered to be locally indigenous to the subject site and therefore its conservation
significance is reduced. This species has been observed to be planted in gardens and
roadside verges within the locality.

A single individual of Syzygium paniculatum (Magenta Lilly Pilly) was recorded near the
eastern boundary of the subject site. The location of this individual is shown on Figure 3.2.
This species is listed as Endangered under the TSC Act and Vulnerable under the EPBC
Act. It oceurs in subtropical and littoral rainforest within a narrow coastal strip between Upper
Lansdowne and Conjola State Forest. This species is not considered to be locally
indigenous to the subject site and therefore its conservation significance is reduced. This
species has been observed to be planted in gardens and roadside verges within the locality.

No other threatened flora species have been recorded within the subject site. An analysis of
the likelihood of occurrence on the subject site for each threatened flora species recorded
within the locality is provided in Appendix B. This assessment concluded that none of
threatened flora species known from the locality are likely to occur within the subject site.

3.2.3 Noxious Weeds

Thirteen of the exotic plant species recorded on the subject site are listed as Declared
Noxious Weeds under the NSW Noxious Weeds Act 1993 in the City of Campbelltown LGA.
These species are; Ligustrum lucidum (Large-leaved Privet), Ligustrum sinense (Small-
leaved Privet), Olea europaea subsp. cuspidata (African Olive), Opuntia stricta (Common
Prickly Pear), Ricinus communis (Castor Oil Plant), Cesfrum parqui (Green Cestrum),
Senecio madagascariensis (Fireweed), Hypericum perforatum (St. Johns Wort), Bryophyllum
delagoense (Mother-of-millions), Bryophyllum pinnatum (Live Plant), Asparagus
asparagoides (Bridal Creeper), Rubus fruticosus aggregate (Blackberry) and Asparagus
aethiopicus (Ground Asparagus). These species are all classified as Control Class 4 —
locally controlled weeds, with the exception of C. parqui which is classified as Control Class
3 - regionally controlled weed. Opuntia stricta, A. asparagoides, A. aethiopicus, R. fruticosus
aggregate and S. madagascariensis are also listed as a Weed of National Significance.
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3.3 Fauna
3.3.1 Fauna Habitat

The vegetation within the subject site provides some potential, albeit sub-optimal habitat for
fauna. The habitats on the subject site are not of high faunal value due to their location in a
developing area and the general lack of microhabitats such as tree hollows. There is very
limited habitat potential for tree hollow-dependent fauna as only two trees present contain
hollows (see Table 3.1 below for details and Figure 3.3 for habitat tree locations). Two
Galahs’ were seen congregating around one of the Eucalyptus tereticornis habitat trees.
Although there are many exotic flora species within the subject site, these can provide
potential foraging resources for nectivorous mammals and birds that may use the subject
site from time to time as part of a larger foraging range.

Two stick nests were sighted during surveys, and one fallen log which may provide
microhabitat for reptiles.

A small dam is present within the south of the subject site, providing potential habitat for
fauna such as frogs.

Table 3.2 Fauna habitat items recorded within the subject site

Habitat ID Type Easting Northing Species Description of Habitat
H1 Habitat tree 305510 6235722 Syzygium paniculatum  Small nest

H2 Ground habitat 305312 6235748 - Fallen timber

H3 Habitat tree 305147 6235610 Eucalyptus tereticornis 2 medium hollows

H4 Habitat tree 305145 6235602 Eucalyptus tereticornis  Medium nest

H5 Waterbody 305173 6235601 Dam

I Koala

Numerous Koala feed trees are present throughout the subject site (Figure 3.4). Two
species listed under SEPP 44 are present; Eucalyptus tereticomis and Eucalyptus
microcorys. Eucalyptus punctata is also present but is located outside the subject site. The
dominant feed tree species throughout the subject site is E. tereticornis which occurs
extensively throughout the subject site. Only a single E. microcorys is present, within the
north-west of the subject site. These trees provide potential foraging habitat for the Koala.
No Koala’s were sighted during the surveys on 11 May 2016 or 24 March 2017. No scats or
scratches were sighted during targeted surveys.

Additional feed trees listed within the Recovery Plan for the Central Coast region were also
considered during the survey. Eucalyptus moluccana (Grey Box) is a secondary feed tree
species which occurs extensively within the south and north of the subject site in CPW —
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moderate condition vegetation and within CPW - low condition in the north-east and south
west.

i, Cumberland Plain Land Snail

Cumberland Plain Land Snail searches were undertaken throughout the subject site (Figure
3.5). Although the majority of trees had a DBH of at least 10cm, leaf litter was generally
absent or scarce. The base of trees were either dominated by exotics (Photograph 3.8) or
exposed (Photograph 3.9). No Cumberland Plain Land Snail's (live or empty shells) were
found during targeted surveys on the subject site. The species is unlikely to occur within the
subject site due to extensive previous disturbance, such as introduction of exotic
groundcover and mowing.

Numerous exotic Garden Snails (Cornu aspersa) were located throughout the CPW —
moderate condition patch in the north of the subject site along Evelyn Street.

Photograph 3.8 Unsuitable Cumberland Plain Land Snail habitat
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Photograph 3.9 Unsuitable Cumberland Plain Land Snail habitat
3.3.2 General Species

Twenty vertebrate fauna species were recorded from the subject site during Cumberland
Ecology surveys.

A species list of fauna recorded by Cumberland Ecology for the subject site is provided in
Appendix C. Additional common bird, mammal and reptile species are likely to utilise the
subject site and surrounds as part of a larger foraging habitat and so this list is not
exhaustive. The disturbed nature of the subject site is likely to have an impact on the types
and abundance of fauna species occurring.

3.3.3 Threatened Species
i Introduction

A number of threatened fauna species have been recorded from the locality and have the
potential to occur within the subject site. Appendix D analyses the likelihood of occurrence
within the subject site for each threatened fauna species recorded or predicted to occur
within the locality. Twelve threatened fauna species are considered as having potential to
occur within the subject site. A discussion of the known and potentially occurring threatened
fauna species is provided below.
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ii. Potentially Occurring Species
a. Little Eagle

The Little Eagle (Hieraaetus morphnoides) is listed as Vulnerable under the TSC Act. It is a
medium-sized raptor that is found throughout the mainland except within more densely
vegetated parts of the Dividing Range. It occurs within open eucalypt forest, woodland, open
woodland as well as Sheoak or Acacia woodlands and riparian woodiands of interior NSW.
The Little Eagle builds a nest within a tall living tree in a remnant patch (OEH 2015c).

Potential foraging and breeding habitat for this species occurs within the subject site. The
species could forage within the forest vegetation of the subject site as part of its wider
foraging range. Although the species could breed within the subject site, no nests were
observed during surveys.

b. Square-tailed Kite

The Square-tailed Kite (Lophoictinia isura) is listed as Vulnerable under the TSC Act. It is a
medium-sized raptor up to 55 cm in length. It occurs throughout coastal and sub-coastal
areas from south-western to northern Australia, Queensland, NSW and Victoria (OEH
2014e) . It is found in various timbered habitats such as dry woodlands and open forests,
prefer'ring timbered watercourses (OEH 2014e). The Square-tailed Kite builds its nest in the
fork or large horizontal limb of a tree, usually near a watercourse (OEH 2014e).

Potential foraging habitat for this species occurs within the subject site. The species could
forage within the forested vegetation of the subject site as part of its large home range which
can be up to 100 km?. Although the species could breed within the subject site, no nests
were observed during surveys and it would likely nest closer to a watercourse such as near
Georges River.

C. Little Lorikeet

The Little Lorikeet (Glossopsitta pusilla) is listed as Vulnerable under the TSC Act. It occurs
across the coastal and Great Divide regions of eastern Australia from Cape York to South
Australia (OEH 2014c). The species is found mainly in the canopy of open Eucalyptus forest
and woodland, as well as at isolated flowering trees. They nest in small tree hollows, usually
in riparian areas (OEH 2014c).

Potential foraging habitat for this species occurs within the subject site as there are
numerous Eucalyptus species present. No suitable hollows and no riparian areas are
present on the subject site so favourable breeding habitat is absent.

d. Powerful Owl

The Powerful Owl (Ninox strenua) is listed as Vulnerable under the TSC Act. It is the largest
Owl in Australia and reaches 60 cm in length and can have a wingspan of up to 140 cm
(OEH 2014d). The Powerful Owl is endemic to eastern and south eastern Australia and in
NSW is widely distributed throughout the eastern forests from the coast inland to the
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tablelands (OEH 2014d). It inhabits a range of vegetation types from woodland and open
sclerophyll forest to tall open wet forest and rainforest and generally requires large tracts of
forest or woodland habitat by can occur in fragmented landscapes (OEH 2016d). The
Powerful Owl requires large tree holiows for nesting that are at least 50 cm deep in large old
eucalypts that have a diameter at breast height of 80-240cm, and roosts in dense
vegetation (OEH 2014d).

Potential foraging habitat for this species occurs within the subject site, mainly within the
forest vegetation. No breeding habitat occurs within the subject site as no large hollows
suitable for nesting are present. The Powerful Owl is considered to have the potential to
occur within the subject site given the species is known to utilise fragmented habitat within
urban areas, however the subject site is considered to only provide marginal foraging habitat
for this species.

e Grey-headed Flying-fox

The Grey-headed Flying-fox (Pteropus poliocephalus) is listed as Vulnerable under the TSC
Act and EPBC Act. The Grey-headed Flying-fox is distributed primarily along the eastern
coastal plain from Bundaberg in Queensland, through NSW and south to eastern Victoria
(NSW Scientific Committee 2004). Within its extent, the Grey-headed Flying-fox occurs in
rainforests, open forest, woodlands, Melaleuca swamps and Banksia woodlands (NSW
Scientific Committee 2004).

Potential foraging habitat for this species occurs within the subject site. Grey-headed Flying-
foxes live in specific roost camps, the locations of which are well-known within the Sydney
region. No camps were observed within the subject site.

f. Microchiropteran Bats

Microchiropteran bats are highly mobile species that access resources from a large area so
have the potential to occur in the subject site. They are known to fly over disturbed areas
while foraging and are not likely to be dependent on the habitat present in the subject site.
No breeding habitat is present for any of the following species that may pass over the
subject site: Yellow-bellied Sheathtail-bat (Saccolaimus flaviventris), Eastern Freetail-bat
(Mormopterus norfolkensis), Eastern False Pipistrelle (Falsistrellus tasmaniensis), Eastern
Bentwing-bat (Miniopterus schreibersii oceanensis), Southern Myotis (Myotis macropus) and
Greater Broad-nosed Bat (Scofeanax rueppellii). Only one tree hollow was observed
(occupied by Galahs) and the existing residential buildings do not provide suitable roosting
habitat as they lack suitable cavities.

g. Koala

The Koala (Phascolarctos cinereus) is listed as Vulnerable under the TSC Act and EPBC

Act. It occurs in eucalypt woodlands and forests and in NSW it mainly occurs on the central
and north coasts’ with some populations in the west of the Great Dividing Range. The Koala
is known to feed on foliage of over 70 Eucalyptus species as well as 30 non-eucalypt
species, tending to select preferred species in any given area (OEH 2014a). Mostly active at
night, and spends the majority of time within trees, occasionally moving between trees.
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Feed tree species for the Koala listed under Schedule 2 of the SEPP 44 are: E. tereticornis
(Forest Red Gum), E. microcorys (Tallowwood), E. punctata (Grey Gum), E. viminalis
(Ribbon Gum), E. camaldulensis (River Red Gum), E. haemastoma (Broad-leaved Scribbly
Gum), E. signata (Scribbly Gum), E. albens (White Box), E. populnea (Poplar Box) and E.
robusta (Swamp Mahogany). Under SEPP 44, the subject site constitutes potential Koala
habitat as it is evident that at least 15% of the total number of trees in the upper/lower strata
of the tree component comprise of these feed tree species (namely E. fereticornis and a
single E. microcorys). However, the subject site is not considered core Koala habitat under
SEPP 44 as no resident population of koalas is evident on the subject site based on
previous records and the current site survey by Cumberland Ecology. The site inspection
failed to detect any scats or scratches and no evidence of breeding females was evident
within the subject site. In addition, Figure 5.1 in the Comprehensive Koala Plan of
Management (Phillips 2016) for Campbelitown City Council shows that the subject site is
mapped outside of core Koala habitat. Previous records show two occurrences of Koala
within 500 m of the subject site. One Koala in 2001 was recorded south-east of the site and
one was recorded in 2011 at Evelyn Street/Wills Road.

Although there are no previous records of this species on the subject site itself, there is
some potential habitat present within the larger tracts of CPW. Habitat on the subject site is
highly disturbed and connectivity is generally poor. Trees on the subject site are scattered
and separated by large areas of exotic grassland. Larger tracts of more intact CPW
vegetation are present in Lot 181 in the north at Evelyn Street and in the patch in the south
of Lot 100 and 8 at Oakley Road. More optimum Koala habitat would exist in the Georges
River Bushland Area south of the subject site as it comprises a larger tract of intact native
vegetation. This area of bushland has been mapped as preferred koala habitat in Figure 5.1
of the Comprehensive Koala Plan of Management.

Jil. Migratory Species

Two species listed as migratory under the EPBC Act may potentially pass through the
locality. These are the Fork-tailed Swift (Apus pacificus) and White-throated Needletail
(Hirundapus caudacutus) which are aerial species that may forage aerially above the subject
site on occasion.
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Chapter 4

Impact Assessment

4.1 Impacts to Vegetation Communities and Habitat
4.1.1  Vegetation Removal

The primary impact resulting from the proposed development is the clearing of vegetation
and associated habitat within the subject site for the purpose of the rezoning which will yield
approximately 34 residential lots.

The subject site is 6.36 ha in size, of which 2.45 ha comprises a native vegetation
community (Cumberland Plain Woodland and Acacia Regrowth). The remaining area
consists of Exotic Grassland and Urban Native/Exotic Cover. A summary of the vegetation
community areas and impact areas are provided in Table 4.1 below and shown in Figure
4.1. Note that these impact areas exlude the new proposed lots 26, 28 and 33 as the three
existing residential dwellings are being retained within the subject site.

Table 4.1 Proposed impact areas
Vegetation Community Area (ha)
Subject Site Impact Area

Cumberland Plain Woodland - Moderate condition 1.04 0.54
Cumberland Plain Woodland - Low condition 1.07 0.12
Cumberland Plain Woodland - canopy 0.27 0.09
Acacia Regrowth 0.07 0.07
Urban Native/ Exotic Cover 0.37 0.15
Exotic Grassland 3.31 0.86
Total 6.13 1.83

Past and current use of the subject site and surrounding areas have entailed clearing and
modification of the majority of native vegetation. The CPW present within the subject site is
highly modified, with canopy trees existing over a predominantly exotic groundcover. The
proposed development will result in the removal of part of this community within the subject
site (up to 0.75 ha of moderate condition, low condition and canopy CPW). No additional
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vegetation outside of the development impact area will need to be cleared for the purpose of
Asset Protection Zones (pers comm. Kate Harris, 4 April 2017). An assessment of
significance of the impacts to this community is provided in Appendix E.

This assessment concluded that the proposed development is not likely to result in a
significant impact to this community. A suite of mitigation measures are proposed which are
relevant to minimising impacts to CPW (see Chapter 5).

4.1.2  Loss of Specific Habitat Features

In addition to the clearance of broad habitats within the subject site, a number of specific
habitat features will be removed, including nectar-producing trees. Other features including
fallen logs and hollow-bearing trees will not be impacted by the proposed development.

4.1.3 Impact on Remaining Vegetation and Habitats

The proposed development has the potential to indirectly impact remaining vegetation and
habitats. These impacts include:

> Habitat fragmentation - affects biodiversity by reducing the amount of available
habitat for some species to occupy due to increased distances between habitat
patches;

> Edge effects — affects biodiversity through microclimatic changes in light,
temperature, humidity and wind, which can favour a suite of different species and
therefore cause significant changes to the ecology of the patch (Lindenmayer and
Fischer 2006);

> Alteration to hydrological regimes — affects biodiversity through modification of
hydrology necessary for vegetation and habitat survival, such as surface water
drainage patterns; and

» Increased sedimentation and erosion — affects biodiversity through the smothering
of vegetation, increasing turbidity of waterways and transportation of weed matter
and nutrients.

4.2 Impacts to Flora Species

The proposed development has the potential to result in a number of direct and indirect
impacts to flora species within the subject site. In addition to the direct removal and
modification of vegetation within the subject site, potential indirect impacts to flora species
include:

> Weed invasion;

» Run-off, erosion and sedimentation; and
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> Modification of microhabitat features resulting from long and short-term edge
effects (e.g. changes in light filtration).

A number of mitigation measures are proposed to minimise these impacts. These are
discussed further in Chapter 5.

No threatened flora species, listed under the TSC Act or EPBC Act were recorded or are
considered to have the potential to occur within the subject site. The proposed development,
therefore, will have no significant impact upon threatened flora species.

4.3 Impacts to Fauna Species
4.3.1 General

The proposed development has the potential to result in @ number of direct and indirect
impacts to fauna species within the subject site. In addition to the direct removal and
modification of vegetation within the subject site, potential indirect impacts to fauna species
include:

> Habitat disturbance during the construction phase of the project (e.g. changes in
noise);

> Runoff, erosion and sedimentation;
> Increased pollution;
> Hydrological changes resulting in altered fauna habitats; and

> Modification of microhabitat features resulting from long and short-term edge
effects (e.g. changes in light filtration).

A number of other threatened fauna species are considered to have the potential to occur
within the subject site (see Section 3.3.3). The subject site provides foraging opportunities
for these threatened fauna but is unlikely to exclusively support a local population of any
threatened fauna species.

These species may forage on or near the subject site from time to time as part of a much
larger range. Impacts to these species are summarised below. Assessments of significance
for these species are provided in Appendix E. These assessments concluded the project is
not considered to significantly impact these species.

Likewise, any migratory birds are considered unlikely to utilise the subject site and
surrounding vegetation for roosting or feeding as they are highly mobile, aerial species.
Therefore the proposed development is not considered likely to have a significant impact on
any migratory fauna species.
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4.3.2 Koala

Within the subject site, two feed tree species listed under SEPP 44 are present for the Koala:
Eucalyptus tereticornis and E. microcorys. Based upon the survey undertaken it was
determined that the density of Schedule 2 Koala feed trees identified in SEPP 44 exceeds
15% of the total number of trees. The vegetation on site is therefore consistent with potential
Koala habitat. No koala scats or individuals were recorded during the survey, As no evidence
of a breeding population of Koala is present, the subject site is not considered to be Core
Koala Habitat.

An area of highly marginal habitat will be cleared in the form of canopy (0.09 ha) and low
condition CPW (0.12 ha) will be directly cleared. Of the moderate condition CPW on the
subject site (1.04 ha), up to 0.54 ha is proposed to be directly cleared for the proposed
development.

The other impact due to loss of vegetation will be habitat fragmentation, which is the process
whereby habitat loss results in the division of large, continuous habitats into smaller isolated
fragments. The area between fragments is typically man-made and largely inhabitable by the
species that previously existed in the area. Although the proposed development will remove
some potential habitat, it has been previously extensively cleared from mowing, grazing and
other land uses being in a rural residential area. The proposed removal of this small area of
vegetation and marginal habitat would very minimally add to fragmentation further than
current conditions.

As an increased number of residential dwellings are proposed, light pollution will be
increased. However, this should not significantly impact any fauna foraging in the remainder
of the subject site. Light pollution is already present along the Evelyn Street frontage where
the proposed development will occur.

The total impacts (direct and indirect) are not expected to significantly impact the Koala. The
subject site is not considered core Koala habitat under SEPP 44, so it is unlikely that the
Koala would occur on the subject site owing to the existing degraded nature of the
vegetation. Therefore no site specific Koala Management Plan is required.
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Chapter 5

Mitigation Measures

A number of mitigation measures are recommended for the proposed project. These
measures should be implemented to minimise impacts to biodiversity impacts to adjoining
habitats.

5.1 Vegetation Protection

To avoid unnecessary removal or damage to CPW vegetation adjacent to the proposed
development area, the clearing area should be clearly demarcated and signed, where
appropriate, to ensure no vegetation beyond these boundaries is removed. Clearing works
and equipment should be excluded from areas outside the clearing area. Site inductions are
to be given by the civil contractor to ensure all site workers and visitors are aware of any no-
access areas.

It is recommended that replanting of native species typical of CPW occur within the proposed
residential lots. If large native canopy species (Eucalyptus) are not able to be planted, then
native shrubs and groundcover should be planted as these provide potential nesting and
foraging habitat for a range of native fauna species. These should be planted in accordance
with any Asset Protection Zone requirements for bushfire management.

Where poésible, native canopy species should be retained when considering building
envelopes as these trees will help maintain connectivity of habitat. These large trees provide
foraging resources for a range of native fauna. Within the new lots, the future building
envelopes will endeavour to retain existing native vegetation where possible.

5.2 Erosion, Sedimentation and Pollution Control

Potential impacts to flora and fauna occurring in the construction phase that can be
managed include: run-off, sedimentation, erosion and pollution. To reduce sedimentation on
the construction site, erosion control measures should be implemented. This includes
minimising the amount of exposed soils on the site at any given time. All soil stockpiles
should be adequately covered when not in use to prevent erosion from heavy rainfall.
Sediment fences should be established around the perimeter of the development area to
prevent the impacts of sedimentation on the adjoining vegetation. During development,
precautions should be taken to ensure that no pollution, such as petrochemical substances
or water containing suspended solids, escapes the construction site. Pollution traps and
efficient removal of pollution to an off-site location would help to minimise pollution impacts.
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8.3 Pre-clearing and Clearing Surveys

Pre-clearing surveys are to be undertaken by a suitably qualified ecologist. Pre-clearing
surveys will include:

> Demarcation of key habitat features as hollow-bearing trees, fallen logs and
bushrock; and

> Provision of a report following the completion of a pre-clearing survey, detailing the
location and type of each habitat feature.

To minimise impacts to native fauna species, clearing should be undertaken in the following
two-stage process under the supervision of a suitably qualified ecologist:

> The initial phase of clearing will involve clearing around identified habitat features
and leaving the features overnight;

> The second stage will involve clearing of the habitat features left overnight followed
by an inspection;

An ecologist should investigate all fallen trees for the presence of hollows not detected prior
to clearing. Inspections should be undertaken of these hollows for native fauna.

An ecologist should be present while clearing to rescue animals injured during the clearance
operation. Provisions will be made to protect any native fauna during clearing activities by
the following means:

> All persons working on the vegetation clearing will be briefed about the possible
fauna present and should avoid injuring any present;

> Animals disturbed or dislodged during the clearance but not injured should be
assisted to move to the adjacent bushland; and

> If animals are injured during the vegetation clearance, appropriate steps will be
taken to humanely treat the animal (either taken to the nearest veterinary clinic for
treatment, or if the animal is unlikely to survive, it will be humanely euthanized).

54 Weed Control Measures

Noxious weed species occurring within the subject site should be managed in order to
prevent further spread. Prior to any vegetation clearance, noxious weeds in the canopy and
shrub layers should be demarcated in order for these to be disposed of separately from
native material. All groundcover should be disposed of as exotic as the majority is exotic
grass with scattered noxious species such as Senecio madagascariensis, Bryophyllum
delagoense and Asparagus asparagoides.
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Chapter 6

Conclusion

Despite the impacts of previous disturbance and location within a fragmented landscape, the
proposed development will require the clearing of native vegetation that forms suitable
habitat for some threatened fauna species. Past and current use of the subject site has
entailed clearing and modification of the majority of pre-existing native vegetation.

Approximately 1.83 ha of vegetation will be cleared for the proposed development,
consisting of up to 0.75 ha of Cumberland Plain Woodland (0.54 ha of moderate condition,
0.12 ha of low condition and 0.09 ha of canopy), 0.86 ha of Exotic Grassland, 0.07 ha of
Acacia regrowth and.0.15 ha of Urban Native/Exotic Cover.

Within the subject site the Cumberland Plain Woodland community is in relatively low to
moderate condition. The community largely lacks native species within the ground and
midstorey layers, although there are a higher number of natives species present within
moderate condition areas. Within the overall subject site the ground layer is dominated by
exotic species, including noxious weeds particularly within the low condition and canopy
areas, although these also occur within moderate condition areas. The long-term viability of
Cumberland Plain Woodland within the subject site has previously been reduced as the
community has previously been fragmented by various developments and past land uses
(including grazing and mowing) with the local extent existing as patches of varying conditions
and sizes.

The SEPP 44 assessment of the subject site identified that the vegetation present on the site
is consistent with the definition of Potential Koala Habitat. Survey for scats and scratches or
review of historic records of Koala on the site failed to indicate the presence of breeding
females on the site or any indication that resident individuals are present. The site does not
meet the definition of core Koala habitat under SEPP 44. Therefore no site specific Koala
Management Plan is required. The total impacts (direct and indirect) are not expected to
significantly impact the Koala.

Some threatened species have been recorded from the locality, and some have the potential
to occur within the subject site. Threatened fauna species have the potential to occur within
the subject site based on the presence of suitable habitat and records in the locality.

The mitigation measures recommended to be implemented included:
> Vegetation protection;

> Erosion, sedimentation and pollution control;
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> Pre-clearing and clearing surveys; and
» Weed control measures.

No significant impact is predicted to occur to threatened species, populations or communities
as a result of the proposed development. Therefore, the preparation of a Species Impact
Statement (SIS) is not warranted. A referral to the Commonwealth Department of the
Environment, under the EPBC Act is also not required.
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Appendix A

Flora Species List
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Table C.1 Fauna species recorded on the subject site
Family Common Name Scientific Name

Aves
Accipitridae Wedge-tailed Eagle Aquila audax
Artamidae Grey Butcherbird Cracticus torquatus
Artamidae Australian Magpie Cracticus tibicen
Artamidae Pied Currawong Strepera graculina
Cacatuidae Galah Eolophus roseicapillus
Columbidae Crested Pigeon Ocyphaps lophotes
Columbidae Spotted Dove Streptopelia chinensis
Corvidae Australian Raven Corvus coronoides
Meliphagidae Noisy Miner Manorina melanocephala
Meliphagidae Yellow-faced Honeyeater Lichenostomus chrysops
Meliphagidae Bell Miner Manorina melanophrys
Meliphagidae Red Wattlebird Anthochaera carunculata
Monarchidae Magpie-lark Grallina cyanoleuca

Pardalotidae
Psittacidae
Psittacidae
Psittacidae
Psittacidae
Rhipiduridae

Sturnidae

Spotted Pardalote
Rainbow Lorikeet
Eastern Rosella
Musk Lorikeet
Australian King Parrot
Willie Wagtail

Indian Myna

Pardalotus punctatus
Trichoglossus haematodus
Platycercus eximius
Glossopsitta concinna
Alisterus scapularis
Rhipidura leucophrys

Acridotheres tristis

CUMBERLAND ECOLOGY © - EVELYN STREET, MACQUARIE FIELDS

CA1

FINAL REPORT  EVELYN STREET LANDOWNERS GROUP

22 MAY 2017
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Appendix E

Assessments of Significance (7 Part Tests)
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E.1 Endangered Ecological Communities
E.1.1  Cumberland Plain Woodland
Background

Cumberland Plain Woodland (CPW) typically comprises an open tree canopy layer,
sometimes with a shrub layer and groundcover dominated by grasses and herbs. Dominant
canopy species are Eucalyptus moluccana (Grey Box) and E. tereticornis (Forest Red Gum),
often with E. crebra (Grey Ironbark), E. eugenioides (Narrow-leaved Stringybark), Corymbia
maculata (Spotted Gum) or other less frequently occurring eucalypts, including Angophora
floribunda, A. subvelutina (Broad-leaved Apple), E. amplifolia (Cabbage Gum) and E. fibrosa
(Broad-leaved Ironbark) (OEH 2011). Soils within this community are derived from
Wianamatta Group geology. CPW is listed as a Critically Endangered Ecological Community
under the TSC and EPBC Act.

CPW exists in scattered patches throughout the subject site. The canopy species within the
subject site are dominated by Eucalyptus moluccana (Grey Box), Eucalyptus tereticornis
(Forest Red Gum) and Eucalyptus crebra (Narrow-leaved Ironbark). To a lesser extent
Eucalyptus fibrosa (Red Ironbark), Eucalyptus amplifolia (Cabbage Gum) and Eucalyptus
eugenioides (Thin-leaved Stringybark). The trees are currently set within a highly disturbed
environment and have very little scope for regenerating naturally in the majority of areas
where the community occurs. It is evident that the vegetation on the subject site has been
cleared extensively from historic and on-going mowing and grazing as the groundcover
contains predominantly exotic species and the understorey is very sparse to absent in the
majority of the community on the subject site.

However, as the Final Determination of the TSC Act lists scattered trees, these individuals
do form a part of the listed community. Characteristic native shrub and groundcover species
are also present throughout the community, however they are generally in low abundances.

Assessment of Significance

(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.

Not applicable.

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

Not applicable.

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

CUMBERLAND ECOLOGY © - EVELYN STREET, MACQUARIE FIELDS E1 FINAL REPORT  EVELYN STREET LANDOWNERS GROUP
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(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

(ii) is likely to substantially and adversely modify the composition of the ecological
community such that its local occurrence is likely to be placed at risk of extinction.

The total area of CPW present within the subject site is 2.38 ha. Of this, up to 0.75 ha of the
community is proposed to be removed for the planning proposal. The proposed action will
not result in an adverse effect on the extent of the ecological community as it currently exists
in a highly fragmented and generally degraded form.

Within the subject site, the community is considered to be in relatively poor to moderate
condition. The canopy trees exist over a predominantly exotic groundcover, with scattered
native species typical of CPW present in the groundcover. The composition of the ecological
community as provided in the final determination consists of a far greater number of native
plants than that occurring on the subject site. The vegetation of the subject site is considered
to be in poor condition with low diversity and abundance of native species throughout. As a
consequence, this vegetation in its current condition holds little ecological value. The
removal of the community within the subject site is not considered to modify the remaining
extent of this community such that its local occurrence is likely to be placed at risk of
extinction.

The proposed action will have no significant direct or indirect impacts on the composition of
the ecological community such that its local occurrence is likely to be placed at risk of
extinction.

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

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

(if) 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

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

Approximately 0.75 ha of CPW will be removed as a result of the proposed action. This
includes 0.54 ha of moderate condition, 0.12 ha low condition and 0.09 ha canopy.

The CPW occurring within the subject site and immediate surrounds has previously been
fragmented by various developments. Within this area, this community exists in fragmented
patches in varying conditions. The proposed development will fragment some areas of
existing vegetation; however the proposed development predominantly requires clearing at
the edge of treed habitat and will therefore encroach further into remaining habitat rather
than creating fragmented habitat patches.

CUMBERLAND ECOLOGY © - EVELYN STREET, MACQUARIE FIELDS E 2 FINALREPORT  EVELYN STREET LANDOWNERS GROUP
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The community within the subject site has already been impacted by previous and current
land uses, including grazing and mowing, as well as the development of land immediately
adjacent. To the north of Evelyn Street, extensive residential housing development has
occurred. Within the subject site, this community is highly modified, with exotic species
dominating the ground layer, including the presence of noxious weeds. A greater number of
native species are present within moderate condition CPW. Given the occurrence within
many small degraded fragmented patches and the condition of the vegetation, the area of
habitat to be removed within the subject site is not considered to be important for the long-
term survival of this community.

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

There is no critical habitat for CPW currently listed by the Director-General of the OEH.

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

The overall objective of the Cumberland Plain Recovery Plan (DECCW 2011) is to provide
for the long-term survival of the threatened biodiversity of the Cumberland Plain. Specific
recovery objectives provided in the plan are:

1) To build a protected area network, comprising public and private lands, focused
on the priority conservation lands;

2) To deliver best practice management for threatened biodiversity across the
Cumberiand Plain, with a specific focus on the priority conservation lands and public
lands where the primary management objectives are compatible with biodiversity
conservation; '

3) To develop an understanding and enhanced awareness in the community of the
Cumberiand Plain’s threatened biodiversity, the best practice standards for its
management, and the recovery program;,

4) To increase knowledge of the threats to the survival of the Cumberiand Plain’s
threatened biodiversity, and thereby improve capacily to manage these in a strategic
and effective manner.

The Recovery Plan acknowledges that Campbelltown City Council contains priority
conservation lands. However, the subject site itself has not been mapped within the
‘boundary of these priority conservation lands. ‘The threats to CPW are further loss and
fragmentation of habitat, weed invasion, changes in fire regimes and urban run-off.

Within the subject site, the community is not considered to be significant. It has been highly
degraded from past clearing and mowing of the groundcover and understorey. As it exists, a
total of 1.04 ha of moderate condition CPW is present within the subject site, with up to
0.54 ha proposed to be removed. .A further 1.34 ha of low condition/canopy CPW exists

CUMBERLAND ECOLOGY © - EVELYN STREET, MACQUARIE FIELDS FINAL REPORT  EVELYN STREET LANDOWNERS GROUP
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within the subject site with up to 0.21 ha of this to be removed. The proposed development
will occur along the frontage to Evelyn Street.

The proposed development is not considered to threaten the objectives of the recovery plan.
No threat abatement plan is relevant to this community.

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

The following key threatening processes are relevant to CPW occurring within the subject
site:

> ‘Clearing of native vegetation’ as this reduces the area habitat available for this
community;
> ‘Invasion of native plant communities by African Olive Olea europaea L.

subsp. cuspidata’; and

> ‘Invasion of native plant communities by exotic perennial grasses’ that readily
invade disturbed sites and communities as they can dominate and suppress native
flora species.

The primary key threatening process relevant to the proposed development is the clearing of
native vegetation, as up to 0.75 ha of Cumberland Plain Woodland will be removed within
the subject site. The proposed development is not considered to exacerbate the key
threatening process of invasion by exotic perennial grasses further than current conditions.

Conclusion

The local occurrence of Cumberland Plain Woodland in the subject site is comprised of a
total of 2.38 ha in varying condition, with 0.75 ha proposed to be removed for the proposed
development. The CPW on the subject site is set within an urbanised environment and has
very little scope for regenerating naturally or long term survival, particularly in the low
condition and canopy areas. The proposed development will not have a significant impact on
CPW on the subject site and subsequently no Species Impact Statement is required.

E.2 Fauna

This Assessment of Significance covers the following threatened fauna species with the
potential to occur:

> Little Eagle (Hieraaetus morphnoides);
> Square-tailed Kite (Lophoictinia isura);

> Little Lorikeet (Glossopsitta pusilla);

CUMBERLAND ECOLOGY © - EVELYN STREET, MACQUARIE FIELDS E4 FINALREPORT  EVELYN STREET LANDOWNERS GROUP
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> Powerful Owl (Ninox strenua);
> Grey-headed Flying-fox (Pteropus poliocephalus)
> Yellow-bellied Sheathtail-bat (Saccolaimus flaviventris),
> Eastern Freetail-bat (Mormopterus norfolkensis);
> Eastern False Pipistrelle (Falsistrellus tasmaniensis);
> Eastern Bentwing-bat (Miniopterus schreibersii oceanensis);
> Southern Myotis (Myotis macropus);
> Greater Broad-nosed Bat (Scoteanax rueppellii); and
> Koala (Phascolarctos cinereus).
Background

The Little Eagle (Hieraaetus morphnoides) occurs throughout the mainland except within
more densely vegetated parts of the Dividing Range. It occurs within open eucalypt forest,
woodland, open woodland as well as Sheoak or Acacia woodlands and riparian woodlands
of interior NSW. It is listed as Vulnerable under the TSC Act (OEH 2015¢c).

The Square-tailed Kite occurs from south-western to northern Australia, Queensland, NSW
and Victoria. The Square-tailed Kite can hunt over large ranges over 100 km? and breeds
within the vicinity of watercourses. It occurs within dry woodland and open forest and prefers
timbered watercourses. It is listed as Vulnerable under the TSC Act (OEH 2014e).

The Little Lorikeet occurs across the coastal and Great Divide regions of eastern Australia
from Cape York to South Australia (OEH 2014c). The species is found mainly in the canopy
of open Eucalyptus forest and woodland, as well as at isolated flowering trees. They nest in
small tree hollows, usually in riparian areas. It is listed as Vulnerable under the TSC Act.

The Powerful Owl is distributed from Mackay to south western Victoria, mainly on the coastal
side of the Great Dividing Range. This species occurs in many vegetation types from
woodland and open sclerophyll to tall open wet forest and rainforest. It requires large tracts
of native vegetation but can survive in fragmented landscapes. It roosts in dense vegetation
and nests in large tree hollows. The Powerful Owl is listed as Vulnerable under the TSC Act
(OEH 20144d).

The Grey-headed Flying-fox is distributed along the east coast from Bundaberg in
Queensland to Melbourne, Victoria. It occurs as far west as the western slopes of the Great
Dividing Range in northern NSW. It occurs in subtropical and temperate rainforests, tall
sclerophyll forests and woodlands, heaths and swamps. Grey-headed Flying-foxes migrate
according to the availability of native fruits, nectar and pollen. They roost in large “camps’
which are generally within 20 km of a food source (NSW Scientific Committee 2004). The
Grey-headed Flying-fox is listed as Vulnerable under the TSC Act and the EPBC Act.
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The Yellow-bellied Sheathtail-bat is found in a range of habitats including forest, agricultural
and urban areas across northern and eastern Australia. It requires tree hollows, buildings,
abandoned mammal dens or burrows for roosting. Yellow-bellied Sheathtail-bats forage on
insects from 2m to 25m above the ground, depending on the environment. It roosts singly or
in groups of up to six, in large tree hollows and buildings (OEH 2014f). The Yellow-bellied
Sheathtail-bat is listed as Vulnerable under the TSC Act.

The Eastern Freetail-bat is distributed along the east coast from southern Queensland to
southern NSW. The species inhabits dry sclerophyll forest and woodland east of the Great
Dividing Range. It roosts singly and communally, mainly in tree hollows but will also roost
under decorticating bark or in man-made structures (OEH 201 5a). The Eastern Freetail-bat
is listed as Vulnerable under the TSC Act.

The Eastern False Pipistrelle is distributed along south-east coast and ranges of Australia. It
inhabits moist habitats with trees taller than 20m. The species generally roosts in eucalypt
hollows, but has also been found under loose bark on trees or in buildings. It preys on
insects above or just below tree canopy and forages up to 12km from roost sites (OEH
2016c¢). The Eastern False Pipistrelle is listed as Vulnerable under the TSC Act.

The Eastern Bentwing-bat occurs throughout the east and north-west coast of Australia.
They hunt in forested areas above the canopy, and roost primarily in caves, however derelict
mines, storm-water tunnels, buildings and other man-made structures can be utilised (OEH
2016b). The species is listed as Vulnerable under the TSC Act.

The Southern Myotis is found from the north-west through to western Victoria along the
coast. It forages over pools and streams. The Southern Myotis roosts in groups of 10-15
close to water in caves, but can also roost in mine shafts, hollow-bearing trees, storm water
channels, buildings, under bridges and in dense foliage (OEH 2015d). The species is listed
as Vulnerable under the TSC Act.

The Greater Broad-nosed Bat occurs from the Atherton Tableland to north-eastern Victoria.
It is found in various habitats being most commonly found in tall wet forest. Predominantly
roosts in tree hollows but also roosts in buildings. The Greater Broad-nosed Bat flies
approximately 3 to 8m above creek and river corridors (OEH 2015b). The species is listed as
Vulnerable under the TSC Act.

Within NSW, the Koala mainly occurs on the central and north coasts’ with some populations
in the west of the Great Dividing Range. The species occurs in eucalypt woodlands and
forests and feeds on the foliage of over 70 Eucalyptus species as well as 30 non-eucalypt
species (OEH 2014a). It is listed as Vulnerable under the TSC Act and EPBC Act.

Assessment of Significance

(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.
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The above listed species are likely to use the subject site as foraging habitat as part of a
much larger foraging range. They are all highly mobile species that accesses resources from
across a wide area and would not depend upon resources contained on the subject site for
their survival. The proposal is not likely to place a viable local population of any of these
species at risk of extinction due to the limited amount of foraging habitat present within the
subject site.

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

Not applicable.

(c) In the case of an endangered ecological community or critically 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

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

Not applicable.
(d) In relation to the habitat of a threatened species, population or ecological community:

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

(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

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

Approximately 0.75 ha of Cumberland Plain Woodland, 0.86 ha of Exotic Grassland, 0.07 ha
of Acacia Regrowth and 0.15 ha of Urban Native/Exotic Cover will be cleared for the
proposed development. This represents a relatively small area of potential foraging habitat
within the locality for these species. However, this is not optimum foraging habitat for any of
these species as they would tend to forage in more vegetated forests and woodlands, such
as in Georges River Nature Reserve south of the subject site.

The habitat occurring within the subject site and immediate surrounds has previously been
fragmented by various developments and previous land uses. Within this area, available
habitat for these species exists in fragmented patches in varying conditions. The proposed
development will fragment some areas of existing habitat; however the proposed
development predominantly requires clearing at the edge of treed habitat and will therefore
encroach further into remaining habitat rather than creating fragmented habitat patches. The
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threatened fauna species known or potentially occurring are highly mobile and would be able
to move across the remaining fragments.

The proposed action will not remove, modify, fragment or isolate important habitat. Habitat
on the subject site is not important for these species in the locality as it a small area of
largely cleared and modified vegetation. The subject site would only likely provide minimal
foraging habitat. Much larger areas of potential habitat occur throughout the wider locality in
more heavily vegetated areas, particularly along Smalls Creek and Cattai Creek north-east
of the subject site. These tracts of vegetation would provide more favourable roosting and
foraging habitat for these species. It is therefore considered that the habitat provided on the
subject site is not important for the long-term survival of the species in the wider locality.

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

No critical habitat for any of these species has currently been identified by the Director-
General of the OEH.

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

A recovery plan has been prepared for large forest owls, including the Powerful Owl (DEC
(NSW) 20086). The ultimate aim. of the recovery plan is to ensure that the species it covers
persist in the wild in NSW in each region where they presently occur. The proposal is not
considered to threaten the objectives of that Recovery Plan. No Threat Abatement Plan
exists for this species.

A National Draft Recovery Plan for the Grey-headed Flying-fox (DECCW 2009) has been
prepared. A number of threats to this species are listed in the Plan, including the removal of
critical habitat. The proposal will remove a small amount of marginal foraging habitat for this
species, which is not critical habitat and is well-represented throughout the locality.
Therefore the proposal is not considered to threaten the objectives of the Recovery Plan.

A recovery plan has been prepared for the Koala (DEC (NSW) 2008). Current threats to the
species are land clearing (mainly for increasing urbanisation), habitat fragmentation, fire,
dogs and cars. The overall aim of the recovery plan is to reverse decline of the Koala in
NSW. The proposal will remove a small amount of marginal foraging habitat, but the subject
site is not core Koala habitat. Therefore the proposal is not considered to threaten the
objectives of the Recovery Plan.

No specific recovery plan or threat abatement plans have been prepared for the other
species assessed.

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

The following key threatening processes are relevant to the proposed development:
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» Clearing of native vegetation;
> Invasion and establishment of exotic vines and scramblers;
> Invasion of native plant communities by African Olive Olea europaea L. subsp.

cuspidata; and
> Invasion of native plant communities by exotic perennial grasses.

The key threatening process of ‘Clearing of native vegetation’, ‘potentially impact habitat for
these species further than current conditions. However, the vegetation on the subject site is
not considered to constitute significant habitat for these species. As potential habitat will
remain in the vicinity of the subject site, the clearing of native vegetation is not likely to
significantly impact habitat for potentially occurring threatened species.

Conclusion

A total of 1.83 ha of vegetation will be cleared for the proposed development comprising
potential habitat for some threatened fauna species. The proposed development will result in
the removal of modified vegetation, dominated by exotic species. No significant habitat for
the assessed species will be removed within the subject site. The proposal is not likely to
place a viable local population of any of these species at risk of extinction. These species
are highly mobile and are expected to move between areas of remaining habitat within the
immediate vicinity of the subject site and wider area. The project is not likely to have a
significant detrimental impact upon any of the potentially occurring threatened fauna species
discussed above.
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22 November 2016

The Managing Director
Plan Zone Consulting

PO Box 3

LIVERPOOL NSW 1817

Dear Ms Pokar

Planning Proposal request — Evelyn Street, Macquarie Fields (2755/2016/E-LEP)

| refer to your requests for an update on the subject project and initially apologise for the
delay in responding.

Specialist technical advice has been compiled in response to an initial review of the
submitted documentation. The review has highlighted the need to provide the following
information before a report can be prepared for Council's consideration.

1) Traffic

a Traffic Impact Assessment (TIA) is required for the proposal. The TIA shall
detail the pre-development and post-development traffic parameters for all of the
intersections that are directly or indirectly impacted as a result of the proposed
rezoning. Traffic parameters shall include (but not be limited to) directional
analysis, delay, queue and level of service. SIDRA models are to be submitted
for assessment.

Assessment of pedestrian and public transport access to school, shops and
major public transport needs.

2) Stormwater/Flooding

The submitted proposal indicates that the local drainage is conveyed to the
Bensley Reserve trunk system (section 2.3.6). This is not acceptable as currently
there is no trunk system in Bensley Reserve. v

A concept stormwater/drainage management plan is required, which addresses
both water quantity and quality, in accordance with Council’s relevant standards
(Engineering Design for Development).

The potential requirement to create drainage easements due to the slope of the
subject site away from the Evelyn Street.

Details of water quality improvement measures with the proposed types,
maintenance requirements and their locations.

Civic Centre Queen Street Campbellitown PO Box 57 Campbelitown NSW 2560 DX5114
Telephone 02 4645 4000 Facsimile 02 4645 4111 TTY 02 4645 4615

Email council@campbelitown.nsw.gov.au Web www.campbelltown.nsw.gov.au
ABN 31 459 914 087



e  Computer modelling (DRAINS, HEC RAS, MUSIC etc.) for drainage and water
quality analysis accompanied by a detailed report.

3) Ecology

e A quantitative and qualitative assessment of the direct and indirect impacts of the
additional clearing of the Cumberland Plain Woodland in association with the
environmental impact assessment for bushfire protection outlined in the Bushfire
Hazard Assessment.

e A Fauna Survey is required for the site in accordance with DEC Threatened
Species Survey and Assessment: Guidelines (2004), and should specifically
include the Cumberland Plain Land Snail.

e AFlora Survey to determine the presence of Shale Sandstone Transition Forest
(SSTF), which is mapped as occurring in the south eastern area of the site.

»  Clarification in regard to the vegetation community map; the map colour and
legend are inadequate to clearly represent the vegetation communities.

* A koala habitat survey must be undertaken in accordance with Circular B35 -
SEPP 44 Koala Habitat Protection Guidelines - Section 2.1 Investigating
Potential Koala Habitat for Core Koala Habitat (i)-(iv) as the Ecological
Assessment Report has identified the land as potential koala habitat. Under
SEPP 44 Guidelines if the land is identified as potential koala habitat a koala
survey must be undertaken on the site, in order to determine whether the site is
core koala habitat. The Ecological Assessment Report is to be updated with the
findings of the survey and submitted for Council endorsement.

¢ A contamination assessment must be undertaken in accordance with SEPP 55 -
Remediation of Land. Council must consider the potential for contamination to
adversely affect the suitability of a site for its proposed use at the rezoning stage.
The policy states that land must not be developed if it is unsuitable for a
proposed use because it is contaminated. If the land is unsuitable, remediation
must take place before the land is developed.

If you require any further information please contact Council's Senior Strategic Planner,
Graham Pascoe on 4645 4666.

Yours sincerely
Renee Winsor
A/Manager Sustainable City and Environment
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1.0 INTRODUCTION

Evelyn Street Landowners Group commissioned STATIKAR Pty Ltd to prepare stormwater
concept plan for the proposed planning proposal at 85-109, Evelyn Street, Macquarie Fields (2755
/2016 / E-LEP)

This report has been prepared to ensure that the proposal can be carried out while meeting the
requirements for stormwater management. The location of proposed development is shown in

Figure 1 below.

Figure 1: Location of Site (Source: Department of Lands - Six Maps)

This report contains the stormwater concept for the development of the site and provides strategy

for the development.

The outline of the site given in Figure 1 is the outline of the proposed development site. The site

has an overall area of approximately 8.20 Ha.

1.1 Site Description
The site is currently developed with six residential houses. The land slopes away from the Evelyn
Street towards the Oakley Road. There is an existing Kerb Inlet Pit Just front of 109 Evelyn Street

close to Western boundary. Additionally, there is a small Pipe culvert on the Oakley Road about
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80 m west from the Eastern boundary of the development site. There is no stormwater drainage

within the site.

1.2 Objective
The main aim of this report is to propose a satisfactory management of post development

stormwater from the site. To fulfil this requirement, the following main objectives are proposed:

e To prepare a concept stormwater management plan

e To conduct the pre and post development stormwater quality analysis.
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2.0 PROPOSED DEVELOPMENT

Figure 2.1 shows the indicative layout plan for the proposed development. The proposed

development includes creation of :

e 31 low density residential lots

STREET

_4/7%7 e

3 rural lots

LOTAND DPS
INPLAN
LOT 100 DP 261125
LOT 82 9 DP 826459

o e 7
ROAD BG I s

Ay & 3

LR
- : LOT 181 834233
2 LOT 305 0P 263295
LOT 40 DP 623486
LOT 10 533662

OA‘I-(LEY

(A) EASEMENT OF TRANSMISSION LINE 15.240m WDE
(B) EASEMENT FOR UNDERGROUND CABLE 1.0m WIDE

Figure 2. 1 Site Plan of the Proposed Development
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3.0 STORMWATER MANAGEMENT STRATEGY
3.1 Flow Contributing Catchments:

For the predevelopment condition, the catchment area contributing flow to the control point is
shown in Figure 3.1. The control point is the location where the detention basin has been
proposed. The blue shaded portion of the proposed development site shows the catchment area
contributing the flow to the control point. Runoff from the rest of the development site flows to
the Oakley Road as natural overland flow. In the figure, red line represents the overland flow

path.

redevelopmert Catctmers (I

Control Poirt

Total Areaof the Ste (Approx) 830Hs
it (ppron) 360 Ha
LOTAND DPS
INPLAN

LOT 100 DP 261125
< LOT 829 DP 826459

= LOT 161 8323
UNE Q% LOT 305 DP 263235

= LOT 40 DP 623426

(B) EASEMENT FOR UNDERGROUND CABLE 10m WIOE LOT 10P 533662

Figure 3. 1 Catchment Contributing predevelopment flow to the control point

EVELYN STREET
Qi E

Post Development Catchments

Catchment1 0.483Ha

Catchment2 0.581Ha

Catchment3 0.672Ha

LoTAND DPS

Catchment4 0.531Ha

CatchmentS 0.282 Ha

oF LHE
(B) EASEMENT FOR UNDERGROUND CABLE 10m WIDE Catchment6 2.93Ha okl iy

Figure 3. 2 Catchment Contributing predevelopment flow to the control point
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For the post development case, the whole catchment contributing flow to the control point has
been divided into six sub catchments. Figure 3.2 shows the post development sub-catchment plan,
which is also presented in Appendix B. Among six sub catchments, flow from catchment 5 is
proposed to discharge to the Kirb Kerb Inlet Pit located inform of proposed Lot 1. Flow from rest
of the catchments are proposed to discharge to the proposed detention basin located near the

control point.

Table 3.1 shows the percentage impervious and pervious area of different catchments under pre
and post development conditions. The impervious area percentage for the pre development
condition was estimated from aerial photography. Furthermore, the impervious area for the

proposed new lots are assumed to be 80% of an individual size.

Table 3. 1 Impervious Area Calculation under Pre and Post Development Cases

S.N. Catchment Name Total Area, | % Impervious | % Pervious
Ha

Pre Development Condition

1 | Pre development [ 3.60 [ 12 | 88

Post Development Condition (South Basin)

1 Catchment 1 0.483 80 20

2 Catchment 2 0.581 80 20

3 Catchment 3 0.672 80 20

4 Catchment 4 0.531 80 20

5 Catchment 6 2.930 13 87

Post Development Condition (North Basin)

1 | Catchment 5 [ 0.282 | 70 [ 30

Figure 3.3 shows the stormwater concept plan for the proposed development (See Appendix C
for Detail). In the plan, stormwater runoff from catchment 1-4 and 6 is connected to onsite
detention basin (South Basin). Runoff from catchment 5 is connected to onsite detention tank
(North Basin). In South Basin, Bio-retention infiltration system is proposed to improve the water
quality. Additionally, Gross Pollutant Tank (GPT) for each onsite detention is proposed. Further

to this, inter-allotment drainage system is proposed as shown in Figure 3.3.
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STORMWATER PIPE FOR 20% AEP
ONSITE DETENTION TANK STORMWATER SIZE TO BE DETERMNED
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1% AEP STORM EVENT. v \ioie sy oy
WIDTH OF THE EASEMENT # : N X ol
TO BE DETERMNOED AS . e 30 g - TN a fre
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WITH £00 MA FLTERMEDIA.
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Y
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B’I\T‘(LEV ROAD LOTAND OPS
1N PLAN
LOT 100 DP 2611256
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(A] EASENENT OF TRANSMISSION LINE 16.240m WDE UI;‘O;I‘E.I‘]FB::F‘
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STORMWATER EASEMENT CONCEPT PLAN ( not to scale)

Figure 3. 3 Stormwater Management Concept Plan
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4.0 SITE DISCHARGE
The site has been modelled to ensure that at all storm events from the 20% to the 1% AEP events,

the discharge from the site does not exceed the pre development (current) conditions.

4.1 Drains Modelling

DRAINS software has been used to model the catchment and determined the overland flow rate
through the proposed development site for 6.2.3%, 20% and 1% AEP storm events. To conduct

the hydrological analysis, the following data from different sources have been used:
4.2 Infiltration Frequency Duration

Rainfall Data for the proposed development site has been extracted from Intensity Frequency
Distribution (IFD) chart published by Bureau of Meteorology. Figures 4.1 a and b show the IFD

chart and table respectively.
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Location

- NS W
Label: Macquarie fields 3 f :
Latitude: 34 [Mearest grid cell: 33,9875 (5)] . L ! : |
. . | ACT Tas
Longitude:130 [Mearest grid cell: 150.0125 (E)] VIC Aoy &

©2017 MapDsta Szrvices Pty Ltd (MDS), PSNA |

IFD Design Rainfall Depth (mm) Issued: 04 June 2017

Rainfall depth for Durations, Excesdance per Year (EY), and Annual Exceedance Probabilities (AEP).
FAQ for Mew ARR probability terminalogy

, Table ‘ ‘ Chart ’ Unit: [mm__ v |
o Annual Exceedance Probability (AEP)
Duration | 63.2% 50%%# 20%* 10% 5% 2% 1%

7 1.61 1.81 2.48 294 340 402 451
267 oy 382 dad - 547 Bis 670
361 4.03 5.40 635  7.30 855  9.51
456 . 542 . 6,90 8.43. " 9.36 11.0 12.2
542 6.10 8.26 9.76 11.3 13.2 14.8
8.58  9.71 13.3 15.8 TR e B
10.6 12.0 16.5 196 228  27.0  30.4
14.1 15.9 21.8 589 300 3B6 40:0
1 hour 180 - 120:2 97.2 321 370 437 489
2 hour 234 258 q4 . A2 daed maD. o s02
3 hour 27.3 30.4 402 470 537 628 698
6 hour 37.5 418 55.5 648 . 739 HeZ. . ' 9ss
12 hour 52.8 59.4  80.0 94.0 108 126 140
24 hour 733  83.0 115 137 159 187 209
48 hour 95.7 109 154 187 221 262 294
72 hour 108 123 175 213 253 301 338
96 hour 116 133 188 229 271 322 361
120 hour 123 140 197 238 280 332 373
144 hour 129 147 204 245 285 337 377
168 hour 135 153 211 250 288 339 378

Mote:

# The 50% AEP IFD does not correspond to the 2 year Average Recurrence Interval (ARI) IFD.
Rather it correspands to the 1.44 ARI.

* The 20% AEP IFD does not correspond to the 5 year Average Recurrence Interval (ARI) IFD.
Rather it corresponds to the £.48 ARI.

(b)

Figure 4. 1 Rainfall intensity in mm/h for various durations and average recurrence
interval; a) IFD Chart and b) IFD table (Source: Bureau of Meteorology, Australian
Government)
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4.3 Hydrological Model Parameters
The ILSAX model has been used in DRAINS software to calculate design flows. The data used

in the model are presented in Table 7 below.

Table 4. 1 Hydrological Model Parameters

Parameter Value

Design Storm Event:

Minor 5% AEP
Major 1% AEP
Paved (Impervious) area depression storage | mm
Grass (Pervious) area depression storage 5 mm
Soil type 2 (medium infiltration rate)

The rainfall data were taken from ARR-2016 and ILSAX model has been used to derive design
rainfall. The IFD data required for DRAINS is obtained from the BOM website and temporal
patterns from the ARR Data Hub, and inputted into DRAINS.

4.4 Time of Concentration

The time of concentration for the overland flow of the catchment has been derived from Pilgrim

and McDermott (1982) expression

Tc=0.76A%%

Where Tc = Time of concentration in hrs
A = Area of catchment in km?

The adopted time of concentrations for different catchments under pre and post development

conditions area presented in Table 4.2
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Table 4. 2 Time of Concentration

S.N. Catchment Name Tc, min | Tc, min | Remarks
Pervious Impervious

Pre Development Condition

1 | Pre development E |15

Post Development Condition (South Basin)

1 Catchment 1 5 13

2 Catchment 2 5 14

3 Catchment 3 5 15

4 Catchment 4 5 10

5 Catchment 6 5 15

Post Development Condition (North Basin)

1 | Catchment 5 |5 110

4.5 Drains Modelling Result

The catchment of the development site was modelled in DRAINS software using ILSAX model.
Table 9 below presents pre development and post development flows from the development site
for various storm events. Screen shot of Drains model for different rainfall events are presented

in Appendix D.

Table 4. 3 Peak Flow for Pre and Post Development Cases

AEP Peak Flow (m®/s)
Pre Development Post Development Post Development
Without Attenuation Wit &t emaation

Flow to South Basin

20% 0.283 0.636 0.192

1% 0.876 1.48 0.425

Flow to North Basin

20% 0 0.064 0.016

1% 0 0.122 0.023
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5.0 WATER SENSITIVE URBAN DESIGN
To meet the water quality requirements of the Campbelltown City Council DCP stormwater
treatment is required on the site. The proposed stormwater treatment system includes roof water

reuse tanks, gross pollutant trap and bioretention basin.

5.1 Treatment Devices

The stormwater design for the proposed development will use a combination of at source and
conveyance controls to treat the stormwater runoff from the site. The following are the treatment

trains proposed for this development and the requirement of Campbelltown City Council.

5.1.1 Rainwater Tank

It is required to use non potable water on all new buildings. According to Council DCP, for roof
areas upto 200 sq m, a 3000 L rainwater tank is to be installed to meet basix requirement. For
roof 201 to 1000 sq m, a 5000 L rainwater tanks are required. The tank is to be fitted with a
council approved first flush device and conform to BASIX requirements. Overflows from
rainwater tanks will be directed to the nearest pit from where it is conveyed to bioretention basin

and on site detention tank.
5.1.2 Stormwater Inlet Pits and Pipes

Council requires that new inlet pits and stormwater pipes within the proposed development site
creating inter allotment drainage easements, which shall be designed to convey minor (20% AEP)

and major flows (1% AEP)

In the proposed stormwater management system, Gross Pollutant Traps (GPT) are proposed
upstream of Onsite Detention basin and Onsite Detention tank. At upstream side of bio retention
basin at south basin, ECOSOL 4450 or similar GPT to be used and at upstream side of OSD at
north basin a GPT of ECOSOL 4200 or similar to be used. According to manufacturer
specification, the performance of ECOSOL GPT is presented in Table 5.1. Typical Schematic of
ECOSOL GPT is shown in Figure 5.1 and its technical specification is presented in Appendix E.

STORMWATER MANAGEMENT REPORT, CONCEPT PLAN JUNE-2017 EVELYN ST



Table 5. 1 Performance Criteria of ECOSOL GPT

Performance Criterial- Low Flow ECOSOL GPT

Pollutants Capture Efficiency

Gross Pollutants (> 2000pum) 99%

Total Suspended Solids (TSS) (20 —2000um) | 80%

Total Phosphorus (TP) 45%
Total Nitrogen (TN) 45%
Total Petroleum / Hydrocarbon 99%

Figure 5. 1 Typical ECOSOL GPT

5.1.3 Bioretention Basin

In this development proposal, an onsite detention basin consisting of bio-retention system is
proposed. The basin will have high flow bypass weir to help safely convey the 1% AEP flow and
to treat low flows before they are discharged into the On Site Detention Basin. The properties of

Bio-retention basin proposed is presented in Figure 5.2 and typical schematic of Bio-retention

basin is shown in Figure 5.3.
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“Inlet Properties rLining Properties

Low Flow By-pass {cubic metras per sec) 0.00C |s Base Lined? V Yes [~ No

High Flow By-pass (cubic metres per sec) 0.141

~Vegetation Properties

-Storage Propertie
Extended Detention Depth [metres) 0.30
Surface Area (square metres) 700.00 (™ Vegetated with Ineffective Nutient Removal Plants

(¢ Vegetated with Effective Nutrient Removal Plarits

rFitter and Media Properties " Unvegetated

EELIRKIIER

Fitter Area {square metres) 544,00
Unlined Filter Media Perimeter {metres) 98.00 [Outlet Properties
Overflow Weir Width {metres) 3.60
Saturated Hydraulic Conductivity {mm/hour) 150.00
Fitter Depth {metres) Underdrain Present? V Yes [~ Mo
TN Content of Fiter Media (mg/kg) 8co Submerged Zone With Carbon Present? [ Yes W No
Orthophosphate Cortent of Fitter Media (mg/kg) 30.0 D el ¥
rIrfitration Properties
Exfiltration Rate {mm/hr) ID.DD Flidins Notes.. l oo l

Figure 5. 2 Properties of Bio-retention Basin
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Figure 5. 3 Typical Schematics of Bio-retention Basin

3.2 Stormwater Quality Modelling

The software used for the water quality modelling is MUSIC 6 SL. This program is well regarded
as industry best practice for analysis of the effectiveness of treatment mechanisms on the quality
of stormwater runoff from a development site of this size. MUSIC simulates the performance of
stormwater management systems in removing nutrients and sediments from a catchment by
evaluating the average annual pollutant load delivered to the receiving waters. It uses both source
nodes (produce pollutants) and treatment nodes (remove pollutants) to analyse a stormwater

system.

According to the Campbelltown Development Control Plan, target to annual reduction in

pollution load to western catchment is presented in Table 5.2. The table also presents the base
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target and stretch target as per Landcom WSUD policy. In this development proposal, the stretch

target has been adopted as pollutant load reduction target.

Table 5. 2 Target to Annual Pollutant Load Reduction in Western Catchment

Annual Reduction in Pollution Load
Pollutants Campbelltown DCP | Landcom WSUD Policy
Base Target Stretch Target
Total Suspended Solids | 80% 80% 90%
(TSS)
Total Phosphorus (TP) | 45% 45% 85%
Total Nitrogen (TN) 45% 45% 65%

5.2.1 Rainfall Data

The rainfall data was sourced from the Bureau of Meteorology (BOM). The rainfall data from
Station 066190 (Ingleburn, Sackville Street) was reviewed and it was found that the historical
average annual rainfall for the area is 725mm and 90w percentile annual rainfall is 923mm. The
rain gauge with complete six (6) minute rainfall data was found to be station 066124 (Parramatta
North, Masons Drive). This gauge was reviewed and it was found that the average annual rainfall
of 15 year period between 1985 and 1999 is 926mm. To be in conservative side, the rainfall data

for this period was deemed the most valid to use for the MUSIC model.

The three month ARI flow is assumed to be 55% of 1 year ARI flow. The 3 months ARI post

development low from the development site is estimated to be 0.1408 ms.

5.2.2 Evaporation Data

Evaporation data is also sourced from Bureau of Meteorology and is presented in Table 5.3

Table 5. 3 Monthly Evapotranspiration

SN | Month Potential
Evapotranspiration (mm)

] January 173

2 February 128

3 March 116
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4 April 76
5 May 50
6 June 38
7 July 38
8 August 55
9 September 75
10 | October 120
11 | November 146
12 | December 154

5.2.3 Model Inputs

MUSIC requires the input of both soil data and pollutant concentrations for each node. Both of
these data sets were sourced from the DRAFT MUSIC modelling Guidelines NSW. Those

parameters are presented in Tables 5.4 and 5.5

Table 5. 4 MUSIC Pervious/ Impervious Properties

Impervious Properties

Node Type Rainfall Threshold (mm)
Roofs 0.3
Landscaped Area 1.0
Driveway / Car Park 15

Pervious Properties

Soil Storage Capacity — 98 mm

Initial Depth — 10mm

Initial Storage — 25%

Daily Recharge Rate — 60%

Field Capacity — 70 mm

Daily Base Flow Rate — 45%

Infiltration Coefficient A - 250

Daily Seepage Rate — 0%

Infiltration Coefficient B — 1.3

Table 5. 5 MUSIC Pollutant Loads

Node Type Base Flow Std Dev Storm Flow | Std Dev
(Logiomg/L) | (Logiomg/L) | (Logimg/L) | (Logiomg/L)

Landscaped Area

TSS 1.15 0.17 1.95 0.32

TP -1.22 0.19 -0.66 0.25

N -0.05 0.12 0.30 0.19

Roofs

TSS - - 1.30 0.32

TP - - -0.89 0.25

TN - - 0.30 0.19

Driveway / Car Park

TSS 1.20 0.17 2.43 0.32

TP -0.85 0.19 -0.30 0.25

TN 0.11 0.12 0.34 0.19
5.3 MUSIC Model Layout

A screenshot of the MUSIC model of the development site is shown in Figures 5.5 and 5.5
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5.4 results and Discussion

Table 5.6 below shows a screen capture from the MUSIC model giving the expected treatment

efficiencies for the system before it releases water to existing culvert and Oatley Road and the

corresponding reduction targets (stretch target)

Table 5. 6 MUSIC Results

Residual Load % Reduction
16.9 6.9
169 a4
0.678 85.9
12.3 67.2
6.63 08.7

Sources
Flow (ML/yr) 18.2
Total Suspended Solids (kg/yr) 2800
Total Phosphorus (kg/yr) 4.82
Total Nitrogen (kg/yr) 37.6
Gross Pollutants (kg/yr) 515

It can be seen from Table 5.6 that the reduction targets Total Suspended Solids (TSS),

Phosphorous, Nitrogen and Gross Pollutant are met by the treatment system.

MUSIC does not explicitly calculate treatment efficiency for hydrocarbons and oils. It is not

expected that treatable levels of hydrocarbons will come off the roof and landscaped area as there

will be no mechanism for them to be deposited there, the car park and driveway will however

accumulates some hydrocarbons and oils. GPT and bioretention basins are expected to meet any

hydrocarbon and oils removal requirement as set by Campbelltown City Council.
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6.0 CONCLUSION AND RECOMMENDATION

The concluding remarks drawn out from the proposed stormawater concept plan and modelling

results are:

The proposed development includes creation of 31 low density residential lots and 3 rural
lots

Stormwater runoff from Catchment 5 is proposed to discharge to existing Kerb Inlet Pit
located at Evelyn Street. A Onsite detention tank of Capacity of 90 m? and a Gross
Pollutant Trap have been proposed at upstream of the OSD.

Stormwater runoff from Catchments 1-4 and 6 is proposed to discharge to Existing pipe
culvert at Oatley Road. An onsite detention basin of capacity 1138.3 m? with Biofiltration
basin with filter area 544 m2 and 0.5 m deep filter media. A Gross Pollotant Trap is also
proposed at upstream of Bio-retention basin.

3000 L rainwater tank is required on each dwelling, non potable water to be used for
toilets and irrigation.

The proposed treatment devices are effective at reducing total pollutant loads, peaks
flows and total volume of flows generated across the proposed site in accordance with
Council’s requirements.

The proposed stormwater management strategy can effectively manage stormwater
runoff to ensure that the proposed residential subdivision will not result in an increase in
pollutants or stormwater flows and result in any significant impacts to receiving

waterways or downstream infrastructure.

Detailed analysis and investigations will be undertaken at future stages of detailed design so as to

confirm and precisely detail the relevant hydraulic analysis and calculations.
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11.0 Hydraulic Specification continued
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Post Development Catchments
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STORMWATER DRAINAGE CONCEPT PLAN (ROOF AND OSD)
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