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Executive Summary

Australian Museum Consulting (AM Consulting) was commissioned by the University of Sydney to
undertake a preliminary ecological assessment for their proposed Camperdown-Darlington Campus
Improvement Program (CIP). The CIP is a seven year development and infrastructure program ro
develop and/or refurbish a number of sites across the campus berween 2014 and 2020. The
University is currently preparing a Stage 1 Concepr application to the Department of Planning &
Infrastructure (DPI) for the CIP, The CIP will seek the Minister for Planning's approval for generic
site building envelopes and land uses for their strategic growth plan. Pending Stage 1 approval, the
University will require Stage 2 DAs 1o go to the Department of Planning or Council on the specific
development detailing of each precincr.

The Director General’s Environmental Assessment Requirements (DGRs) for an Environmental
Impact Statement stipulated thac the University address impacts on flora and fauna, including
known and potentially occurring threatened species, populations and endangered ecological
communities and their habitats. The DGRs also state that opportunities t enhance and introduce
additional flora and fauna should be investigated in consultation with Council. This preliminary
assessment thus addresses the DGRs in relation ro flora and fauna.

As part of this preliminary assessment of portential impacts on threatened species as a result of the
proposed CIP, field surveys were undertaken of the vegetation across the Camperdown and
Darlington campuses. Field surveys concentrated on those precincts identified as key areas in the
campus improvement plan. A profile of the campus vegetation and fauna habitar features was builc
and then used to determine the location of any vegetation that might be considered to be potential
habirtar for threatened flora and/or fauna species. A deskrop assessment was also performed. This
assessment included a search of the NSW Office of Environment and Heritage Wildlife Atlas for
records within 5 km of the study site of species listed under the Threatened Species Conservation
Act (1995). An Environment Protection and Biodiversity Conservation Act (EPBC Act 1999)
Protected Marters Report was also produced to identify federally listed threatened flora and fauna
that could potennially occur within 5 km of the study site.

The site visits confirmed that the Camperdown and Darlingron campuses are highly maodified
environments. Where vegetation occurs it is either as lawns, garden beds or tree plantings. Tree
species are a mix of introduced and nartive species. Well-represented native species include Corymbia
citriodora (Lemon scented Gum), Lophostemon confertus (Brushbox) and Fieus species (Figs). The
large number of mature trees (including some non-native species) provides a canopy of relative
importance within the City of Sydney given the highly urban environment surrounding the
University campuses. A number of these large trees are considered to be significant by the Sydney
City Council.

The native species that have been used to landscape the campuses are from a very narrow range of
plant families, primarily Moraceae, Myrtaceae and Proteaceae. Shrubs are predominandy
introduced garden species with very few native species present except for some recently landscaped
areas. The diversity of native shrub and ground cover species is very low. To address the over
representation of some nartive plant families within the university grounds, a list of potential plant
species that could be used during future landscaping has been provided.

The only fauna recorded during the site visit were commonly occurring urban species such as
Australian Magpie, Noisy Miner, Australian White Ibis, Sulphur-crested Cockatoo, Welcome
Swallow, Rock Dove, and Striped Marsh Frog. Although Superb Fairy-wrens and Eastern Warter
Dragons have been reported to accur on the campus, none were detected during the site visit.
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The deskrop assessment revealed thar 14 plant species and 42 animal species listed under the TSC
Act have been recorded within 5 km of the Darlingron and Camperdown campuses. Threatened
fauna listed under the TSC Act include one frog species, 16 bird species and eight mammal species.
No records were found of threatened species occurring within the study area. The EPBC Protected
Matters Report indicated that 60 threatened species have the porential to occur within 5 km of the
University. This list includes 13 plant species, two frog species, 24 bird species, nine mammal
species, six reprile species and six fish species.

None of the threatened plant species identified through the desktop assessment are expected 1o
occur within the Dailington and Camperdown campuses. Based on habitar available at the
campuses, only three of the animal species identified have been adjudged to have any likelihood of
occurrence at the study site, Potentially occurring species include the Grey-headed Flying-fox (TSC
Act and EPBC Act) the Eastern Bentwing Bar (TSC Act) and the Large-cared Pied Bat (TSC Act
and EPBC Act). The microbat species are predominantly cave-dwellers so no roosting habitat is
likely to be impacted by the CIP. There is potential foraging habitat for Eastern Bentwing Barts over
grassy areas but only marginal and limited foraging habitat exists for the Large-eared Pied Bac
Foraging habitar for the Grey-headed Flying-fox exists in the form of large mature trees including
Lophostemon confertus and Corymbia citripdora and native Ficus species.

Porential impacts on threatened fauna as a result of the CIP include the loss of potential foraging
habitat. Therefore, it is recommended that the remaoval of mature trees be avoided and the loss of
open spaces be minimised. Most mature trees on the campuses grow adjacent to buildings and
where these buildings are to be removed/refurbished measures should be taken to protect marure
wrees. As well as providing potential food and habitat for threatened and other fauna on the
campuses, the mature tree canopy provides an island of connectivity within the highly urbanized
Sydney city area. The University maintains a derailed tree inventory and acknowledges that the trees
at the Darlington and Camperdown campuses make an important contribution to the local
landscape. A Tree Management Plan for the CIP has been developed, which aims to maintain and
increase the present campus tree canopy cover at both the Darlingron and Camperdown campuses.
Maintining open space and adherence to the Tree Management Plan should ensure potential
impacts on threatened species are minimal.

A number of opportunities exist for the enhancement of habitwc for flora and fauna on the
Darlington and Camperdown campuses. For example, establishment of plantings with good
structure (i.e. trees, shrubs and groundcovers) would provide improved habitar for repriles and small
birds, such as the Superb Fairy Wren, and would provide berter connectivity berween habitars
within the campuses. Currently, ground cover species are limited and consist almost entirely of
introduced lawn species. Superb Fairy Wrens require a shrub layer, preferably comprised of nartive
species, for shelter. The University has developed a list of planting principles within its Landscape
Design Principles for the CIP. While it is recognised that the planting principles include a list of
heritage plants and the use of exoric species in some circumstances, habitat for the wren and other
fauna could be improved by replacing existing exortic plantings with a range of native shrub and
groundcover species where possible. The use of native species originally found in the area would
fulfil many of the criteria identified within the University's list of planting principles.

Additional fauna habirat could be created by providing natural and arrificial refuges for fauna in the
tree and ground layers. For example, bat boxes, logs, large rocks, and artificial ground layer refuges
could be installed. The potential to provide fauna-friendly warter features in low-lying areas and
water collection points similar to the water feature adjacent to the Old Darlington School should
also be considered. The possibility of including roof-top gardens and living walls in the design of
new buildings should also be investigated. In addition to providing opportunities to increase the
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diversity of native flora on the campuses, roof-top gardens could also enhance connecrivity between
areas which cannot currently be connected through additional plantings. While opportunities to
connect with habitar outside of the campuses are limited due to the highly urbanised surrounding
area, consultation with City of Sydney Council regarding potential ways to enhance connectivity o
areas of habirat outside of the campuses would be beneficial.

Australian Museum Consulting
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1 Introduction

1.1 Background

Australian Museum Consulting (AM Consulting) was commissioned by the University of Sydney o
perform a preliminary ecological assessment for their proposed Camperdown-Darlington Campus
Improvement Program (CIP). The CIP is a seven year development and infrastructure program to
develop and/or refurbish a number of sites across the campus berween 2014 and 2020. The University
is currently preparing a Stage 1 Concepr application to the Department of Planning & Infrastrucrure
(DPI) for the CIP.

The CIP will seek the Minister for Planning's approval for generic site building envelopes and land
uses for their strategic growth plan. Pending Stage 1 approval, the University will require Stage 2 DA's
w go w the Department of Planning or Council on the specific development detailing of each
precingt,

As a Starte Significant Development, Director General's Requirements (DGRs) for an Environmental
Impact Statement were issued. Part 9 of the DGRs requires the University to address impacts on flora
and fauna, including known and porentially occurring threatened species, populations and endangered
ecological communities and their habitats. The DGRs also state that opportunities to enhance and
introduce additional flora and fauna should be investigated in consultation with council. This report
thus addresses the DGRs in relations to flora and fauna.

1.2 Location

The study area includes all of the buildings and facilities which service the Darlington and
Camperdown Campuses of the University of Sydney on the western edge of the City of Sydney Local
Government Area, including parts of the suburbs of Camperdown, Golden Grove and Darlingron.
The location of the study area in a regional contexr is shown in Figure 1.1 and in a local context in
Figure 1.2.

1.3 Scope and Objectives

The University of Sydney indicate that DPI have clarified thar the scope of the assessment would
involve an appraisal of the relevant legislation and the known (i.e. documented) and potentially
occurring threatened species, populations, communities and habitats that may exist across the
Campus. This would draw upon available desktop dawa rather than involving detailed surveys. The
specific objectives of this study are as follows:

1. Review background information regarding relevant legislation.

2. Desktop review of flora and fauna issues, focusing on threatened species or important

ecological issues.

3. Identify other potential issues.

4. Make recommendarions for management/mitigation/consent conditions.

5. Idenrify opportunities for local biodiversity improvements.

1.4 Authorship and Acknowledgements

Fauna surveys were underraken by Terry O'Dwyer. Flora surveys were undertaken by Belinda Pellow.
This report was written by Terry O'Dwyer, Belinda Pellow and James Bevan and reviewed by Glenn
Muir. Portions of this document include intellectual property of ESRI and its licensors and are used
herein under license.
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Figure 1.1 Location of the study area in the regional context of the Sydney Basin.
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Figure 1.2 Local context of the study area

2 Description of the study area

The University of Sydney Darlington and Camperdown campuses are located close to the Sydney
CBD in the suburbs of Camperdown and Darlington. The campuses are adjacent to each other but
separated by City Road. Development of the campus sites started in 1855 on land thar had been
cleared and farmed for some time (Curtis 1981). Today the campuses are highly modified
environments and consist almost entirely of formal gardens and lawns surrounding the University
buildings, paved areas and sporting facilities.

A mature but broken canopy of both native and non-native tree species occurs across the campuses.
Shrub species are restricted to garden beds and are predominately non-native while ground cover
species are limited and consist almost entirely of formal lawns, No nawural vegeration occurs on either
campus.

Water features do not occur within the Campuses. Adjacent to the Old Darlington School two ponds
previously built for water gardens are no longer used for this purpose although some water is still
retained there (Plate 2.1). A large lake is located to the east (in Victoria Park).

The Darlington and Camperdown campuses (and the adjoining Victoria Park) are surrounded by
dense urban development and represent one of a few areas within the Sydney CBD with broad open
expanses of lawn and trees. Major roads (Parramarta Road, Missenden Road and City Road) form
significant barriers to any nearby parkland. Connectivity with other nearby areas containing porential
habitar for threatened species is largely limited to avian fauna.
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Plate 2.1 Pond now being used as sunken garden bed

3 Legal and planning framework

A number of local government planning policies, State and Commonwealth Acts and policies and
guidelines are relevant to the study area. A broad outline of these policies and legislation is provided in
Appendix A. Policies and legislation specific to the study area are outlined in Section 3.1 (Local
Government), Section 3.2 (State Government) and Secrion 3.3.(Commonwealth Government).

3.1 Local Government
3.1.1 Local Environmental Plan

The City of Sydney's Local Environmental Plan sets our eighr land zones within the study area
(Sydney LEP 2012). These are stated in Table 3.1.

Table 3.1 City of Sydney LEP Land Zones within the study area.

Zone Code Zone Name

B2 Local Centra

B4 Mixed Use

R1 General Residential
RE1 Public Recreation
SP2 Infrastructure

Tree Management Controls are also set out in Secrion 5.9 of the Local Environmental Plan (Sydney
LEP 2012).

More deail of each irem is provided in Appendix A.
3.1.2 Development Control Plan

Section 3.5.3 of the City of Sydney’s Development Control Plan {Sydney DCP 2012} sets our
provisions for u.{:.-v::]npnwnr in relation o tree ma nagement.

Australian Museum Consulting 4
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3.1.3 Policies, Registers, Strategies and Plans

Cirty of Sydney has developed a number of tree policies to protect its urban forest. ltems relevant o
the study area include:

e Sustainable Sydney 2030 (CoS 2013a)

e Greening Sydney Plan (CoS 2012)

e Tree Management Policy (CoS 2013b)

e Urban Forest Strategy (CoS 2013¢)

e Swreet Tree Master Plan (CoS 2011)

e Register of Significant Trees (CoS 2013d)

e Urban Ecology Strategic Action Plan (Draft) (CoS 2013e)
e  Environmental Management Plan (CaS 2013f).

Each item is described in further detail in Appendix A. The relationship berween each of these
documents is illustrated below in Figure 3.1

STRATEGIC FRAMEWORK

City of Sydney Tree Pclicies

Tree Management Policy
(Overall Guiding Tree Policy)

»
v
| |

Urban Forest Strategy

Street Tree Master Plan

Strategic Focus Areas

Register of Significant Trees

Park Tree Management Plans

Tree Preservation Order &
DCP Controls

Tree Donation Policy

h 4

Urban Ecology Strategy
& Action Plan

Figure 3.1 The strategic framework set out by the City of Sydney under Sustainable Sydney 2030
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3.2 NSW State Government
3.2.1 Environment Planning and Assessment Act 1979

The Environment Planning and Assessment Act 1979 stipulates that a development must consider the
significance of impacts to items listed under the NSW Threatened Species Conservation Act 1995
(TSC Acr), and impacts to groundwater as part of an Environmental Impact Statement (EIS). If the
study area supports items listed under the TSC Act these entities generally need o be assessed via 7
part tests (depending on the approval path under the Acr).

3.2.2 Threatened Species Conservation Act 1995 & Amendment Act 2005

If threatened species and ecological communities listed under the TSC Act are recorded in the study
area the provisions of the TSC Act are relevant and 7 part tests should be undertaken as part of an EIS
(depending on the approval path). Appendices B and C list threatened raxa with the potential to occur
within the study area.

3.2.3 Noxious Weeds Act 1993

Under the Noxious Weeds Act 1993 any noxious weeds occurring within the study area must be
controlled by the land owner.

3.3 Commonwealth Government
3.3.1 Commonwealth Environment Frotection and Biodiversity Conservation Act 1999

If threatened species and ecological communities listed under the Commonwealth Environment
Protection and Biodiversity Conservation Act 1999 (EPBC Act) are recorded in the study area the
provisions of the EPBC Acrt are relevant to any proposed works within the property. Appendices B and
C list threatened raxa with potential to occur within the study area.

4 Methods

4.1 Desktop review

Desktop review involved the collation and synthesis of a broad range of information thar is currently
available regarding the ecological values of the study area and surrounds. This included:

o Searches of the NSW Office of Environment (OEH) Arlas af NSW Wildlife (OEH 2013) and
the Commonwealth Department of the Environment (DOTE) — Protected Marters Darabase
(DOTE 2103); and

e Consideration of relevant City of Sydney's plans, policies, registers and strategies including:

Sustainable Sydney 2030 (CoS 2013a);

Greening Sydney Plan (CoS 2012);

Tree Management Policy (CoS 2013b);

Urban Forest Strategy (CoS 2013c);

Street Tree Master Plan (CoS 2011);

Register of Significant Trees (CoS 2013d);

Urban Ecology Strategic Action Plan (Draft) (CoS 201 3e);
Environmental Management Plan (CoS 2013f);

Local Environment Plan land zoning (Sydney LEP 2012); and
Development Control Plan (Sydney DCP 2012).

O O OO0 O0OO0OO0OO0o0OOoOOo
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4.2 Site visit

Flora surveys and fauna habitar surveys were undertaken across the Camperdown and Darlingron
campuses on § November 2013 and 21 November 2013, respectively. Surveys concentrated on those
precincts identified as key areas in the campus improvement plan, A pmﬁlc of the campus vegetation
and potential fauna habitar was built using field notes, photographs and GPS point locations. The
profile was then used ro determine the location of any vegetation that might be considered to be
potential habitar for threatened Hora and fauna species. Specific searches were also made in areas where
fauna considered 1o be important for the campuses, such as the Superb Fairy Wren and the Eastern
Warer Dragon, had been previously recorded (Figure 4.1). Any fauna encountered during the surveys

were recorded.

Legend

+4  Eastarn Water Dragon D Shidy Area

Superd Fary Wron
-
2613 Alltights resecved. ° 0w 02 a8 M
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Figure 4.1 Sites where the Eastern Water Dragon and Superb Fairy Wren have been observed in the past
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5 Results

5.1 Desktop review

Searches of the NSW Office of Environment and Heritage Adlas of Wildlife for threatened flora and
fauna found that 14 threatened plant species and 42 threatened animal species have been recorded
within 5 kilometres of the study area. The list of threatened animals includes one frog species, 16 bird
species and eight mammal species.

The Environment Protection and Biodiversity Conservation Act Protected Matters Report found thar
60 threatened species have the potential to occur within 5 km of the University. This list includes 13
plant species, two frog species, 24 bird species, nine mammal species, six reprile species and six fish
species. A further 42 migratory species are also predicted by the Protected Martters report 1o occur
within 5 km of the study site. A list of these species is provided in Appendix C

Scrutiny of the list of recorded and porentially occurring threatened species, and consideration of
potential habitar on the campuses, found that no threatened plants are expected 1w occur on the
Darlington and Camperdown campuses. Of the list of threatened fauna only three species, the Grey-
headed Flying-fox, the Eastern Bentwing Bat, and the large-eared Pied Bar were adjudged to have
potential to occur within the study area. One listed migratory species (the Grear Egrer) also has
potential to occur.

An endangered population of the Long-nosed Bandicoot (Perameles nasuta) occurs within the City of
Sydney LGA and potential foraging habitat for the bandicoor does occur on Campus; however, there
are no recent records of individuals of this species ar the site or in the vicinity.

5.2 Site visit

The Camperdown and Darlington campuses are highly modified environments. Where vegetation
occurs it is either as lawns, garden beds or tree plantings (Plate 5.18¢ 5.2)

Plate 5.1 Formal garden of Privet hedges and lawn

Australian Museum Consuiting 5



Plate 5.2 Formal plantings under canopy of Figs adjacent top Parramatta Road

Tree species are a mix of introduced and nartive with a few nartive species Corymébia citriodora (Lemon
scented Gum), Lophostemon confertus (Brushbox) and Ficus species (Figs) well represented. Other
native trees include Caswaring cunninghamii, Melalenca quinguenervia, Cupaniopsis anacardioides,
Eucalypius microcorys, Angophora costata and /Tugr};u"lmw _ﬁm'.".l"u:u.rﬂ:, Mon-native species are dominared
by Jacaranda, Platanus orientalis (Plane tree), Celtis sinensis (Hackberry), Cinnamomum camphora
(Camphor Laurel) and Poplar species. The large number of mature trees provides a canopy of relarive
importance within the City of Sydney LGA given the highly urban environment surrounding the
University campuses. A number of these large trees are considered to be significant by the Cirty of
Sydney.

Shrubs are predominantdy introduced garden species with very few native species present excepr for
some recently landscaped areas. The diversity of narive shrub species is very low. The most common
native species include Syzyginem species (Lilli Pilli), Callisternon species (Boutlebrush), Grevillea species,

Daryanthes excelsa (Gymea Lily) and Banksia robur (Swamp Banksia) (Plate 5.3).

Ground cover species are limited and are almost entirely introduced consisting mainly of lawn species.
Those native species recorded during the field survey include, Hibbertia scandens, Lomandra longifolia,
Ficinia nodosa {l'{nﬂhl_‘r:.' Club-Rush), Dianella caerulea, Asplenium australasiciem, Dichondra repens.

The nartive plant species diversity of the campuses is low and reflects the history of the site having been
cleared early in the 1800s for farming and used since that time for various activities none of which
allowed for the regrowth of original vegeration. As has been highlighted in the Campus tree
population study (tree iQQ 2013) the native species used to landscape the campuses are from a very

narrow range of plant families primarily Moraceae, Myrraceae and Proteaceae.

Due to the highly modified environment no native vegetation capable of providing habitat for
threatened flora species was located on the Camperdown or Darlington Campuses.

Weeds species are in the most part controlled and no serious weed infestations or significanc

occurrences of noxious 'A.‘p"l.‘l.‘l'iﬁ WEre socn.
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Plate 5.3 Mative shrubs planted under tree canopy adjacent to Parramatta Road (note lack of ground cover
species)

The only fauna recorded during the site visit were commonly occurring urban species such as
Australian Magpie, Noisy Miner, Australian Whire Ibis, Sulphur-crested Cockatoo, Welcome
Swallow, and Rock Dove. Striped Marsh Frogs were also recorded calling in the water feature adjacent
to the Old Darlington School. Other species have been seen within the campuses in the past,
including Superb Fairy Wrens and Eastern Warer Dragons. Mo sightings of Superb Fairy Wrens were
made during searches of hedges adjacent or the Lawn Tennis Courts or the hedges in front of the
Brennan McCallum Building and Manning House (Plate 5.4). Similarly, no Eastern Warter Dragons
were seen during searches behind the Macleay Building adjacent to Parramarta Road.

Plate 5.4 Area where Fairy Wrens have been sighted in the past

Due to the highly modified nature of the campus environment, the predominance of introduced
garden plantings, and the highly urbanised surrounding area, habirar for nartive fauna is lacking. Large

Australian Museum Consulting 10
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mature trees, particularly fig trees, provide potential foraging habirat for Grey-headed Flying-foxes,
which are listed as vulnerable under both the Threatened Species Conservation Act and the
Environment Protection and Biodiversity Conservation Act. Open lawns and treed areas provide
potential foraging habitar for threatened microbats such as the Eastern Bentwing Bat, the Liude
Bentwing Bar and the Large-eared Pied Bat. Habirar for these threatened species is marginal and
limited in its udlity, however, in the local context, the vegeration on campus provides potential
connectivity both within the campuses and with the surrounding urban area. The lack of shrubs and
the lack of complex structure in garden beds mean that connectivity within campus is lacking for
smaller avian species. In addition, there is a lack of fauna habitar fearures, such as logs and rocks, in
garden beds and thus only very limited habirac is available for fauna such as repriles.

6 Potential issues

While no threatened flora species or threatened ecological communities exist on the campuses, the
mature trees are important for biodiversity in the local context in that they provide an island of
potential connectivity in the highly urbanised Sydney city area.

In regards ro potential impacts on threatened fauna, there are three threatened species that have been
adjudged to have the potential to occur on the Darlington and Camperdown campuses and thus have
the potential 1o be impacted by the CIP. The list of threatened species includes the Grey-headed
Flying-fox, the Eastern Bentwing Bar, and the Large-eared Pied Bat.

Foraging habitar exists for the Grey-headed Flying Fox in the large mature trees thar occur on the
campuses. The diet of this species consists of fruit, flowers, pollen, nectar and even leaves of a wide
range of plant species. Species within the family Myrtaceae, which are common on the study site,
make up a large portion of preferred foraging trees. They also ear the fruit of native Ficus species (figs),
which also occur on the study site adjacent to St Pauls Oval. Potential impacts on this species could
occur through the loss of mature trees in which this species could forage.

The Eastern Bentwing Bar is predominantly a cave-dwelling species but it will roost in road culverts
and abandoned mines. Therefore, no roosting habitat for this species will be impacted by the CIP.
The species forages over the tree canopy and over open grassy areas so there is potential foraging
habirar for the species in the study area. The species has been recorded numerous times in the 5 km
radius of the study site bur no records exist for the study site itself. Potential impacts on this species
could occur through the loss of open grassy areas and large mature trees.

The Large-eared Pied Bar roosts in caves, crevices in cliffs, and mines so no roosting habitat will be
impacted by the CIP. This species occurs in a range of habitats but in the Sydney basin they are most
common in areas of high fertility soils in wet sclerophyll forests. Therefare, while the species could
occur on occasions, foraging habitar for this species in the study area is marginal and very limited.
Potential impacts on this species could occur through clearing of mature trees and loss of open spaces.

7 Recommendations

Porential impacts on threatened fauna as a result of the CIP include the loss of potential foraging
habitat for Grey-headed Flying-foxes, Eastern Bentwing Barts, and Large-eared Pied Bats. Therefore, it
is recommended that the removal of marure trees be avoided and the loss of open spaces be minimised.
Most mature trees on the campuses grow adjacent to buildings and where these buildings are 1o be
removed/refurbished measures should be taken to protect mature trees. As well as providing portential
food and habitat for threatened and other fauna on the campuses, the mature tree canopy provides an
islaind of connectivity within the highly urbanized Sydney city area. The University maintains a
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detailed tree inventory and acknowledges that the trees ar the Darlington and Camperdown campuses
make an important contribution 1o the local landscape. A Tree Management Plan for the CIP has
been developed, which aims to maintin and increase the present campus tree canopy cover at both
the Darlington and Camperdown campuses. Maintaining open space and adherence to the Tree
Management Plan should ensure potential impacts on threatened species are minimal.

A number of opportunities exist for the enhancement of habitar for flora and fauna on the Darlington
and Camperdown campuses. For example, establishment of plantings with good structure (i.e. trees,
shrubs and groundcovers) would provide improved habirar for reptiles and small birds, such as the
Superb Fairy Wren. Superb Fairy Wrens require a shrub layer, preferably comprised of native species,
for shelter (Parsons 2009). The records of this species on the campuses occur in areas where there are
manicured lawns adjacent to hedges where the species can seek shelter. However, these areas are
isolated from other areas of potential habitar because most garden beds consist of a limited number of
ground cover species, consist almost entirely of intraduced lawn species, have no shrub layer and thus
lack structural complexity. Planting more garden beds with native shrubs and ground cover would
provide better connectivity berween habitats within the campuses and therefore increase the amount of
habirtar available for Superb Fairy Wrens and other small species of birds, and repriles. The University
has developed a list of planting principles within its Landscape Design Principles for the CIP. While it
is recognised that the planting principles include a list of heritage plants and the use of exotic species
in some circumstances, habitat for the wren and other fauna could be improved by replacing existing
exotic plantings with a range of native shrub and groundcover species where possible. The use of
native species originally found in the area would fulfil many of the criteria identified within the
University's list of planting principles.

The grounds of the University of Sydney lie primarily on Wianamarta shale overlaying sandstone.
Originally the clay soils derived from this substrate are likely to have supported forest vegeration
dominated by rall eucalypr trees, with a shrubby mid layer and a ground layer of herbs and grasses. By
the time the land was granted to the University of Sydney the original vegetation had been cleared for
farming,.

Artempts to understand the type of vegetation that would have grown in the Sydney area prior o
colonisation have been made in recent times. Doug Benson from the NSW Herbarium published a
book on this topic in 1990 (Benson & Howell 1990). The book describes the vegetation likely to have
occurred across the Sydney area and list typical species that would have occurred in these
communities. In 1981 a staff member from the Botany department at the University surveyed the
flora in the grounds of the University and as part of this used Benson & Howell (1990) to describe
past vegetation and recommend a set of endemic species that could be used o landscape the
University campus. The following list of potential plant species to be used when landscaping the
university campus is drawn from both these sources. It has been developed to address the over
representation of some native plant families within the university grounds. Any future plantings
aiming to increase the biodiversity on campus could use these species o develop multi-structured
vegetation plots.

Trees: Casuarina torulosa, Homalanthus populifolius, Angophora costata, Eucalyptus paniculata,
Ewcalyptus engenioides, Encalyptus pilularis, Ewcalyptus saligna, Exocarpos cupressiformis, Ceratopetalum
gummifera, Pittosporum undulatwm, Elacocarpus reticulatus, Syncarpia glomulifera

Shrubs: Lewcopagon juniperinus, Breynia oblongifolia, Acacia implexa, Notelaca longifolia, Platylobism

formosum, Bursaria spinosa, Polyscias sambucifolia, Astroloma humifusa, Pultenaca retusa, Persoonia
linearis, Dodonaca triquetra,
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Ground Covers: Psenderanthemum varviabile, Dichondra repens, Centella asiatica, Solanum pungetinm,
Veronica plebeia, Pratia purpurascens, Plectranthus pavviflorus, Hypericum japonicum, Cymbapagon
refractus, Dichelachne rara, Digitaria parvifolia, Echinopogon caespitosus, Imperata cylindrica, Oplismenus
aemudus, Poa affinis, Themeda australis, Entolasia marginata, Lomandra longifolia.

Climbers: Tylophora barbata, Pandorea pandorana, Hardenbergia violacea, Clematis aristata, Clematis
glycinoides, Billardiera scandens, Movinda  jasminoides, Cissus  hypoglawca, Fustrephbus  latifolins,
Commelina cyanea, Smilax glyciphylla.

Ferns: Adiantum aethiopicum, Blechnum cartilaginenum, Doodia aspera, Preridinm esculentum.

Given that the nawral vegetation of the area was cleared many years ago and there has been no
regrowth, the University may wish to include other native species thar do nor necessarily represent
species thar may have originally occurred across the Campuses. Under these circumstances plantings
should be as diverse as possible and should include a mix of trees, shrubs, herbs and grasses to ensure
robust structural layers are developed.

Additional fauna habitat could be created by providing natural and artificial refuges for fauna in the
wree and ground layers. For example, bar boxes, logs, large rocks, and artificial ground layer refuges
could be installed. The potential to provide fauna-friendly warter features in low-lying areas and water
collection points similar 1o the water feature adjacent to the Old Darlington School should also be
considered. The possibility of including roof-top gardens or living walls in the design of new buildings
should also be investigated (Plate 7.1). In addition to providing opportunities to increase the diversity
of native flora on the campuses, roof-top gardens could also enhance connectivity berween areas which
cannot currently be connecred through additional plantings. Selection ot species thar produce edible
fruit or nectar would also enhance fauna habirat.

While opportunities to connect with habirar outside of the campuses are limirted due to the highly
urbanised surrounding area, consultation with City of Sydney Council regarding potential ways o
enhance connectivity to areas of habitat outside of the campuses would be beneficial.

Plate 7.1 Example of a roof-top garden of native species with varying structural layers (Woolloomooloo,
Sydney)
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8 Conclusion

The study area contains no habitar for threatened flora and habitat for known threatened fauna is
currently limited to foraging habirar for species such as the Grey-headed Flying-fox. There is potential
habirar for some other threatened fauna, in particular, the endangered population of Long-nosed
Bandicoor in inner western Sydney and the Powerful Owl (which has been recorded ar the Botanical
Gardens); however, there are no recent records of the Bandicoot in the vicinity and while the Powerful
Owl could potentially forage ar the site on occasion there are no records of any individuals doing so.
Given that the CIP mainly involves the development of existing buildings within existing building
envelopes, with most existing vegetation to be retained, potential impacts on threatened flora and
fauna are limited.

Notwithstanding the above, it is recommended that, as detailed designs and developmenr applications
for the various components of the CIP are developed and submitted, a flora and fauna assessment is
carried out for each specific component, in order to confirm and update the results of this preliminary
study and ro identify potential mitigation measures for local fauna that may occur (for example,
microbats, should they be identified as occurring in the roofs of buildings at the time the development
is proposed).

There are opportunities to improve habitacr for local biodiversity on both campuses through the

establishment of more complex and diverse vegeration plantings and the installation of features, such
as water sources, ground shelter and roost sites, that could be used by a range of fauna.
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