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INTRODUCTION

1.1 Biodiversity Conservation
Biodiversity has been defined as the variety of all life forms - the different plants, animals and
microorganisms, the genes they contain, and the ecosystems of which they are a part. The
concept of biodiversity emphasises the interrelatedness of the biological world, and
encompasses the terrestrial, marine and aquatic environments (Commonwealth of Australia,
1996). It can be seen as including a hierarchy oflevels from whole systems at the landscape or
ecosystem level down through assemblages (associations and communities) to populations,
species and geI1:es.Definitions of biodiversity should not exclude human effects: "disturbed
communities, cultural landscapes, and the spread of exotic species by humans are as much
part of the world's biotic diversity as are landscapes with little...human presence" (Recher
1993).
In NSW large areas have undergone dramatic modification since white settlement, and biota
in those areas most intensively developed for agriculture and urban development has suffered
most, experiencing severe declines in local biodiversity. As a result, 27 (21%)'ofthe 130
mammals present in NSW at the time of European settlement are presumed extinct and a
further 30 (38.5%) are threatened. twelve species of birds are presumed extinct and 98 (21%)
are threatened. While few are extinct, 12% of reptiles and 27% of amphibians are considered
threatened. Although less than 1% of vascular plant species are presumed extinct, many are
threatened (papps and Wilson 1995).
Biodiversity conservation can only be tackled through government and community
commitment to its central aims, and community support and participation in implementation
of conservation programmes. In Australia, community concern and government commitment
have been growing steadily through the 1990s. In 1996, the Prime Minister and all state
Premiers signed the National Strategy for the Conservation of Australia's Biological
Diversity.
NPWS has established Ecosystems Management as a priority corporate issue for the 1995-961997-98 period. This goal recognises the importance of managing whole ecosystems to
maximise the effectiveness of management of Individual reserves. It follows that reserve
management needs to be complemented by a broad spectrum of conservation management
approaches outside the formal reserve system.
Effective strategies and programs to conserve biological diversity require close cooperation
between NPWS and other agencies as well as the community at large. To this end, the
conservation planning process will require community education and empowerment as well as
the development of a workable assessment procedure for establishing whole ecosystems for
protection and/or rehabilitation. Ready access to high quality infortmation on these issues will
be an important aspect.of community involvement.
.
NPWS proposes to develop a comprehensive, adequate and representative ("CAR") system of
ecosystem reserves in-New South Wales. The key element of this strategy is the
acknowledgment that the conservation of biodiversity requires adequate protection of whole
ecosystems. The ideal is not to maximise conservation of diversity within individual
remnants, but to conserve the full range of biodiversity across the landscape or region.
3

For the reserve system to be comprehensive it should include the full range of ecosystem types

known to be represented in New South Wales. For the reserve system to be adequate it needs
to be able to ensure viability and integrity of populations and communities. No precise basis
exists at this point for determining criteria that provides for adequacy, but a sound knowledge
of biology and ecology of species is necessary. Apart from establishing adequacy benchmarks
in time and space it is important to ensure replication of reserves/communities to protect
against natural disasters or stochastic events such as wildfire. The establishment and
maintenance of wildlife corridors and adjacent representative patches becomes important in
this regard, as well as to assist maintenance of genetic diversity.
For a reserve or reserve system to be representative it should aim to maximise inclusion of the
diversity known to operate within each ecosystem type so contained. A combination of
approaches is required to ensure representativeness. In landscapes where much natural habitat
has been cleared, a fine scale of diversity should be used to ensure conservation of the
remaining ecosystems. In areas still largely intact, a larger scale approach may be effective.
The three criteria of the CAR reserve system outlined above are presently poorly met in
current biodiversity conservation in western Sydney. Despite the recent gazettal of new
national parks, regional parks and nature reserves, the remnants that currently exist under
reserve tenure are, on their own, inadequate to ensure long term biodiversity survival, because
they are not part of a regional framework. This situation presents a challenge to local
government and the community at large to supplement the biodiversity "safe houses" by
implementing off-reserve conservation strategies and adopting best practice urban planning
and land management techniques. Details of the CAR assessment for the study area are
described in section 4 of this report.
1.2 The New South Wales Biodiversity Survey Program
In NSW the National Parks and Wildlife Act 1974 is the principal legislation for achieving
biodiversity conservation and the National Parks and Wildlife Service NPWS) is the State's
principal conservation agency. The NPWS, in conjunction with state government agencies
and stakeholder groups, recently has developed a draft NSW Biodiversity Strategy. The
primary goal of the Strategy, to protect the native biological diversity ofNSWand maintain
ecological processes and systems, will be addressed through six objectives:
1. the survival and evolutionary development of species, populations and communities of
plants, animals and microorganisms native to NSW;
2. to strengthen ecosystem management on a bioregional basis as a fundamental requirement
for conserving biodiversity, including the integration of biodiversity conservation and natural
resource management consistent with the principles of ecologically sustainable development;
3. to identify, prevent and attack at source the threats to biodiversity through timely
implementation oftargetted actions;
4. to build on the success of initiatives to develop a co-ordinated and cost-effective
biodiversity conservation program involving the community, industry and alllevels of
government, and ensure that the rights, knowledge and values of local and Aboriginal people
are properly recognised and reflected;
5. to strengthen actions to inform, motivate, and achieve the support of the 'community,
including Aboriginal communities, industry, State Government agencies and Local
Government, in conserving biodiversity, and
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6. to increase our understanding of the ecological systems and processes required to conserve
biodiversity through scientific research, survey and monitoring, and take into account the
knowledge and values of Aboriginal people arid local communities. This information should
be used to ensure that management systems are adapted accordipgly.
The NSW State Biodiversity Survey Program has been developed by NPWS, and co-ordinates
the survey work of all NSW agencies while providing information on NSW biodiversity
through scientific research and a program for biodiversity monitoring. As the principal
biodiversity conservation agency in NSW, the National Parks and Wildlife Service has been
given the task of establishing and managing this comprehensive, coordinated and co-operative
suite of biodiversity inventories and monitoring projects, making best use of existing data and
studies and undertaking new studies. Such surveys and inventories are a vital precursor to
developing and implementing strategies to ensure biodiversity is conserved in any area.

1.3

The Urban Bushland Biodiversity Survey: Stage 1- Western Sydney

The Urban Bushland Biodiversity Survey: Stage 1 (referred to from here on as "the UBBS")
was the first project to be commissioned.as a Levell Priority Project within the State
Biodiversity Survey Program. As a Level 1 Priority Project, the UBBS consists of "species
surveys to provide sufficient information to deal with urgent conservation problems" rather
than undertaking a comprehensive survey 'of biodiversity. Any comprehensive surveys are
restricted to areas which are of high conservation value or which are especially at risk. It is
also distinct from the Level 2 studies which focus on long-term monitoring but it will
nonetheless contribute base-line information which is vital to future Level 2 works.
The State Biodiversity Survey Program identified that the UBBS should focus on native
vegetation remnants of the Cumberland Plain, one of the most poorly conserved and most
threatened areas in the State: 95% of the native vegetation has been destroyed and
approximately 0.15% of what remains is reserved in NPWS estate (Cohn & Hastings 1994).
Adjoining areas of the larger Western Sydney provenance were also included to provide a
coherent region for assessment of conservation priorities and to provide a information base
across the entire geographic area within the identified local government areas of western
Sydney.

f

~

The UBBS will provide the basis for a strategy to conserve the natural heritage values of the
greater metropolitan area of Sydney, based on an understanding of the area's threatened
species and communities, its biodiversity, threatening processes, and to define the best
management practices required to be implemented to ensure conservation of these values'
within and outside the reserve system by all stake-holders and on all land tenures. The
conservation strategy will be designed to assist land managers, with emphasis given to the
roles ofNPWS, state agencies, local government, the general community, the Local
Aboriginal Land Councils and agencies such as the Hawkesbury-Nepean Catchment
Management Trust and its associated Catchment Management Committees (CMCs). The
strategy will be scientifically based in surveys of both flora and fauna of the region, but
emphasises the availability of information and data to all users and practical strategies and
outcomes for management, including definition of significant remnant habitats to be included
in Sydney Regional Environmental Plan 20 (Hawkesbury-Nepean River) and inventories of
significant species.

5
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It is intended that the DBBS Stage 1 - Western Sydney will be carried out in two stages.

Stage 1 surveyed birds, mammals, flowering plants and some aquatic invertebrates. Due to
seasonality factors, survey of reptiles, frogs, bats, migratory birds and terrestrial invertebrates
has been deferred until the second stage. Survey and assessment of-the remaining areas of
greater metropolitan Sydney will follow at a later stage.
Stage 1 of the UBBS also brings together the first comprehensive body of literature about the
threatened species and biological communities of western Sydney, clearly identifying areas
and species of conservation value, their significance, threats to their survival and measures
required to protect them. This information is provided with the aim of improving the quality
oflanduse planning and management in a rapidly de:velopingregion where the natural values
are .inadequately documented and often undervalued. Tlie information can also be readily
incorporated into local-and State government "State of the Environment Reports", CMC and
Trust-based "State of the Catchment Reports" .andprojects such as work by the Resources and
Conservation Assessment Council (RACAC).
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This report, the Overview & Recommendations Report, is one of a series of reports produced
to document the results of the UBBS. The others are:
• a Summary which outlines the major fmdings and recommendations of the project;
• a Flora Technical Report, with three volumes of an accompanying appendix, which
provides detailed data and analysis of the UBBS findings on the flora of western Sydney;
• a Fauna Technical Report, which provides detailed data and analysis for the fauna groups
assessed by the project.
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2
THE URBAN BUSHLAND BIODIVERSITY SURVEY: STAGE 1 ~WESTERN
SYDNEY (UBBS)
2.1

Geographic Scope of the UBBS

Various researchers and authors have seen the Cumberland Plain and Western Sydney as
synonymous, or defined them by different boundaries using a range of determinants such as
geology, geography, soils, vegetation, biogeography and local government areas.
Administratively the western boundary of western Sydney has always been the HawkesburyNepean River, the boundary of the County of Cumberland. However, the Cumberland Plain
natural region can be seen as extending beyond the river and the plain into the eastern margins
of the lower Blue Mountains below the Eastern Escarpment egoGrose Vale, and north-east to
the Colo / Hawkesbury-Nepean confluence as well as east into western margins of the
Hornsby Plateau (eg. the Greater Cattai Region). The ecotone (or ecological transition zone)
between the Cumberland and the nearby uplands can be quite extensive with considerable
overlap of flora and fauna and the Service has previously recognised this in determining the
boundaries of the Cumberland Plain Natural Region.

As the primary goal of the UBBS is the conservation of biodiversity, and the primary
responsibility for carriage of many of the strategies.to achieve such conservation will be local
government; local government boundaries have been used to define the study area and data in
this report is organised and presented first on a local government area (LGA) basis. Twelve
LGAs which cover some part of the Cumberland Plain have been included: Auburn,
Bankstown, Blacktown, Baulkham Hills, Camden, Campbelltown, Fairfield, Hawkesbury,
Holroyd, Liverpool, Parramatta and Penrith. Parts of Hawkesbury and Campbelltown which
encompass more extensive sections of the Blue Mountains and the Woronora Plateau have
been excluded (see map). In extending the boundaries of the study area to the LGA
boundaries, much of the ecotone area has been included which is also often poorly reserved
and under considerable development-related pressure, as well as other lands which support
numerous Rare or Threatened Australian Plants (ROTAPs) and Threatened Species under the
NSW Threatened Species Conservation Act 1995 (TSC Act), regionally rare or uncommon
plants, and habitats of State and regional significance.
2.2 Objectives and Outcomes of the UBBS
Specific objectives of the Urban Bushland Biodiversity Survey flow directly from the five
objectives of the draft NSW Biodiversity Strategy.
1. To research, survey and document the biodiversity of Western Sydney with emphasis on
threatened species, communities and habitats
After reviewing existing data, first priority in survey has been given to ROTAP flora,
Threatened Species (TSC Act), and communities and habitats recognised as of conservation
significance egoGrey-Box Woodland, Agnes Banks Woodlands, Swamp Forest, Rainforest
and Wetlands. Species which are of other conservation significance (eg. "vulnerable in
Western Sydney", disjunct populations or uncommon) have also been considered. Benson &
McDougall (1991) form the basis for documentation and recognition of plants which,
although not rare at a national or State level, are under serious threat in the region.
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Outcomes
• Generation of extensive information from field survey and technical reports.
• Creation of a comprehensive bibliographic database of literature, sorted by fields including
local government area, catchment management area, flora, fauna, and species listed under
the Threatened Species Conservation Act 1995.
• Updating of the NPWS Atlas ofNSW Wildlife, a computer database ofNSW flora and fauna
species to include substantial information on species of conservation significance within
Western Sydney. From this and related information, each council and catchment
management committee will have access to documentation of significant species in their
jurisdictions, including their conservation status, coarse location and habitats with further
detailed locational information available under license. This information will enable
critical input into the first review of the Schedules of the Threatened Species Conservation
Act, as well as provide consistent data for State of the Environment and State of the
Catchment reporting.
• Provision of data for updating of the Department of Land and Water Conservation's NSW
Natural Resources Data Directory, a CD Rom and disc product providing a broad range of
information on natural resources by area.

2. To design and promote the establishment of a protected area system to conserve
biodiversity at the ecosystem, species and genetic levels across all land tenures
The design and establishment of aprotected area system combines the fundamental concepts
of species conservation and the need to reserve representative and viable samples of
landscape/ community types. Such a system includes reservation by NPWS, reservation by
Local Government, conservation through zoning and heritage designation in planning
instruments, and protection through Voluntary Conservation Agreements under the National
Parks and Wildlife Act 1974. Design of the protected area system takes into account: the
precautionary approach, which is an underlying principle of ecologically sustainable
development; the need for replication within a reserve network to reduce the risk of
"catastrophic" extinctions (eg. by wildfrre or disease); the impact of introduced species and
other threats; the important role of habitat corridors; and the need for buffer zones to protect
core areas such as existing and proposed NPWS reserves.
Outcomes
• Comprehensive, Adequate and Representative (CAR) Reserve Analysis of the study area to
assess adequacy of ecosystem reservation in the study area. Because 95% of the .
Cumberland Plain is already cleared, with much of the remainder being highly fragmented
or otherwise degraded, the CAR Reserve analysis indicates significant deficiencies in
protection of communities.
• Results from field surveys have provided information for assessments for a number of
possible additional conservation reserves. These will be further investigated by NPWS.
• Off-park proposals will be developed through consultation with a number of agencies and
local government authorities to identify both particular sites and potentially appropriate
management regimes which could be applied to manage biodiversity in these areas.
3. To document threats to the conservation of biodiversity in Western Sydney
Outcome
8

• The UBBS reports document threatening processes in order to assess the conservation
status of significant species and communities in the context of these threats. This is done
for the biodiversity of western Sydney as a whole, and to its key remnant areas.
• In addition, the UBBS has- assessed the condition of key bushland remnants in relation to
existing and potential threats to their conservation values ego noxious and environmental
weeds, introduced animals, wildfire, hazard reduction techniques, fragmentation by trails,
soil erosion, rubbish dumping, water pollution, recreational impacts, encroachments, illegal
activities (such as bushrock removal and arson), adequacy of management regimes, and
general development pressures

4. To incorporate biodiversity conservation strategies into protected area management
regimes and into Environmental Planning Instruments
Outcomes
• A model for "biodiversity-friendly" zoning tables has being developed. This has been
developed from analysis of existing effective instruments currently being used in some .
local government areas.
• Liaison with the Sydney Regional Organisations of Councils' federally-funded project
"Green Web", to maximise compatibility and integrate UBBS results into the Regional
Organisations of Councils process.
• This report explores mechanisms for effective biodiversity planning and management of
areas in light of relevant legislation, notably the Threatened Species Conservation Act
1995, based on the fmdings ofUBBS research.
5. To increase the knowledge and understanding of biodiversity and the support for its
conservation held by the community, government, and elected representatives through
collection and effective distribution of information.
Outcomes
• Briefmgs have been held for a range of local governmentstaff and elected representatives.
• Development of western Sydney biodiversity information kits for distribution to the
broader community.
• Coverage in local and State print and electronic media, and distribution of information
through newsletters of community groups.
Production and distribution of the findings of the UBBS through these reports will
be a major contribution to awareness and understanding.
2.3 Methodology
Fauna
An analysis of gaps in existing information was undertaken at the beginning of the

study (AMBS 1995) and a bibliography was prepared of all literature relating to
the biodiversity of Western Sydney. Faunal records were compiled from a large
number of sources.
The survey was designed to sample a representative number of remnants
throughout Western Sydney, covering the full range of recognised vegetation
communities, within the constraints imposed by limited time and funding. The
9

survey was designed to enable an assessment of faunal biodiversity according to
nationally-agreed criteria for a conservation reservation system (JANIS 1996).
Surveys Were restricted to the less urbanised parts of Western Sydney in order to
target the rarer species more likely-to occur there; and because this is where are
most of the remaining areas of bushland. Western Sydney was subdivided into
northern (Baulkham Hills and Hawkesbury LGAs), central (Penrith, Blacktown
and Fairfield) and southern (Liverpool, Camden and Campbelltown) sections to
ensure an even geographical coverage of sampling sites.

Flora
In the early stages of the project, compilation and a brief review of relevant
reports and species lists was undertaken using a range of sources, including the
New South Wales National Parks & Wildlife Service, the National Herbarium of
New South Wales, the Hawkesbury-Nepean Catchment Management Trust and
local government. The Australian Museum Business Services were contracted to
preparea comprehensive bibliography for the region.
A large range of species lists and herbarium records were used in the compilation
of a comprehensive. listing of native plant species in western Sydney (see section
5.6). Records of rare or threatened taxa at national and state levels were obtained
from the Wildlife Atlas (NSW NPWS) and the National Herbarium of New South
Wales.
A comprehensive survey of bushland remnants in western Sydney was not
possible in the time available. An assessment of the scope and nature of existing
information was made to determine priority areas for field work. Primary
references used during this process included the Penrith 1:100 000 Vegetation
Map Sheet (Benson 1992), the Wollongong 1:100 000 Vegetation Map Sheet
(Benson & Howell 1994), the Western Sydney Urban Bushland Survey (Nature
Conservation Council ofN.S ..W. 1991) and aerial photographs.
2.4 Limitations of the study
Flora
The major limitations of the study can be attributed to both the relatively short
time-frame and the timing of the project.
'I I

The UBBS study area covers most of the Cumberland Plain, however,
representation of the peripheral sandstone plateaux is incomplete, particularly in
the Springwood-Blaxland-Glenbrook district, southern parts of Campbelltown and
the Werombi district. It is difficult, therefore, to fully assess the sandstone and
sandstone/shale interface communities within a regional context. A second stage
of the UBBS is expected to complete coverage of these areas.
The timing of field work between April and June will have undoubtedly resulted
in an overall loss of potential data. The presence/absence of species would have .
been biased with poor representation of spring and summer flowering herbs,
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grasses and smaller shrubs. Levels of species richness provided for sites in the
report, therefore, should be considered to be below expected values.
Due to time limitations the survey focussed primarily on higher. plants. A
comprehensive biodiversity survey should ideally also sample lower plants
including fungi, lichens and algae. There is a considerable lack of current
expertise and identification aids available for these lower floristic groups.

Fauna
The surveys were undertaken between April and June because of the relatively
short time-frame and timing of the project. Only mammals and birds were
systematically surveyed as many frogs and reptiles are inactive during these cooler
months of the year and are difficult to fmd. Most Microchiropteran bats are also
inactive for much of this period and were not surveyed. Although bird surveys
were carried out, most of the summer migrants were absent. Mammal survey
typically yields results relative to the intensity of the survey effort, and more
intensive survey would have been likely to find more species.

11

4.2

Fauna populations and distributions

Mammals
During this Survey 17 native and 10 introduced species of mammals were
detected. More species would undoubtedly have been detected with further
survey effort over a greater range of seasons and habitats (for example, no
survey was undertaken for bats - see The Fauna Report).
Only two mammals listed on the Threatened Species Conservation Act,
1995, were verified by the Survey in western Sydney.The Yellow-bellied
Glider (Petaurus australis) was located across the northern part of the study
area in larger sandstone remnants, from the O'Haras Creek Crown Lands,
north and west to the Morans Rock Crown Lands. All localities for this
species appeared to correspond with taller forest usually in gully or
midslope positions on Narrabeen Sandstone or Quaternary Alluvium. Some
locations were previously unknown for this glider; despite, in some cases
previous, mammal surveys. Therefore, it is likely that this glider persists in
similar habitat elsewhere within the study area. One Koala (Phascolarctos
cinereus) was observed on a ridgetop in the Maroota Crown Lands. The
Koala would appear to be very sparsely distributed in only'the larger patches
of remnant habitat in peripheral areas of western Sydney, despite apparently
suitable habitat elsewhere.
A wallaby carcass, possibly of a Brushtailed Rock-wallaby (Petrogale
penicilatta) was observed at the Nepean Gorge. Time constraints did not
allow for a further visit to collect remains for identification. Records of
other TSC Act listed mammals within Western Sydney during the time of
this study were also received. These included records of the Squirrel Glider
(Petaurus norfolcensisy and Spotted-tail Quoll (Dasyurus maculatus).
The mammalian fauna of western Sydney, particularly on the Cumberland
Plain, is noticibly depauparate. Western Sydney, in particular the
Cumberland Plain component, is comparable to inland areas in its
mammalian declines. This is thought to be the result of prolonged and
extensive ecosystem degradation experienced in this area: other bioregions
that have undergone such changes show similar high rates of species loss.
At the time of European settlement it appears that the study area sustained
populations of approximately 60 species of native mammals representing 43
genera and 20 families. In summary, this assemblage consisted of: the
Platypus (Ornithorhynchidae), 1 echidna (Tachyglossidae), 8 carnivorous
marsupials (Dasyuridae), 3 bandicoots (Peramelidae), 1 wombat
(Vombatidae), the koala (Phascolarctidae), 1 pygmy possum (Burramyidae),
3 wrist-winged gliders (petauridae), a ringtail possum and the Greater Glider
(Pseudocheridae), the Feather-tail Glider (Acrobatidae), 2 brush-tail
possums (Phalangeridae), 2 bettongs and a potoroo (potoroideae), 6
kangaroos and wallabies (Macropodidae), 2 flying-foxes (pteropodidae), 1
horseshoe-bat (Rhinolophidae), 1 sheathtail-bat (Emballonuridae), 2 freetailbats (Molossidae), 16 vespertilionid bats (Vespertilionidae), 6 rodents
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(Muridae) and the dingo (Canidae). No mammals are known to be endemic
within the study area.

Aquatic macroinvertebrates
U sing a combination of all available sources of data, a list of 446 species has
been compiled for this region. This list must be considered a minimum
because many past studies did not generally involve. identification to species.
level, and because many streams and habitats have not been surveyed. The
macro invertebrate faunas of wetlands in the region are also virtually
unknown. These numbers indicates that the region is rich in
macro invertebrate biodiversity.
The fauna is dominated by the phylum Arthropoda which includes 88% of
the known species. In turn, 85 % of the arthropods are insects, with mites
(Acarina) constituting most of the remainder. The insects include beetles..
mayflies, moths, dragonflies and caddis flies. Eighteen species of aquatic
earthworms (Oligo chaeta) are known from the region, but undoubtedly
many more species remain to be discovered, as they are often small and live
deep in sediments, and so are easily overlooked. Four species of freshwater
mussel occur in the region. At least 16 species of freshwater gastropods
occur, ranging from the tiny freshwater limpets to the large pond snails. The
large decapod crustaceans of the region include four prawns. The largest of
the truly freshwater prawns reaches the southernmost limit of its distribution
in the Nepean River. Estuarine prawns penetrate the lower reaches of the
Hawkesbury River. The crayfish Euastacus spinifer has been recorded from
Little Cattai Creek.
;girds
Alleast 336 species of birds have been recorded in western Sydney since
Eurepean settlement. Approximately 60 species are accidental vagrants (less
fuan 10 records this century) of which several have only been seen on one or
iWvooccasions, The most frequently encountered species during the Survey,
in Cilecreasingorder, were the Spotted Pardalote, Grey Butcherbird,
AUstralian Raven, Golden Whistler, Grey Fantail, Australian Magpie, Grey
$hrike.:thrush, Noisy Miner, Silvereye, Magpie-lark, Superb Fairy-wren and
ithe Eastern Rosella. These birds were detected in 75% or more of the
surveyed remnants.
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Scrublands-were
rarely encountered as these habitats are poorly
represented in western Sydney. The Turquoise Parrot, Red-capped Robin,
Scarlet robin, Speckled Warbler, Fuscous Honeyeater and Zebra Finch have
declined in abundance and were also rarely observed. Others, .such as the
crakes, are cryptic birds and may be more common than the data suggest.

Many of the rarer birds are regionally significant species. It is very unusual
to find Pheasant Coucals in western Sydney but a bird was observed along
Lowes Creek in the Bringelly-Cobbitty area. The Yellow-rumped Thornbill
and Wedge-tailed Eagle were also seen here. Other unusual sightings were a
Blue-faced Honeyeater in Castlereagh woodland at Londonderry, a Little
Raven in the Duncans Creek remnant and a Bassian Thrush at Hoxton Park.
The Azure Kingfisher, although widespread in coastal regions outside of
western Sydney, is a scarce inhabitant of rivers and streams within the
region. Common Bronzewing Pigeons were all detected in sandstone or
shale/sandstone transition habitats. The Striated Pardalote is reported to
have declined in the region over recent decades but it is widely distributed in
both sandstone and Cumberland Plain woodland habitats. Hence, while it
may have declined, it appears to be secure within the region.

Amphibians are a significant part of the biodiversity of western Sydney.
Some species can persist in areas of altered habitat, and so are familiar to
many people (especially children). Due to time constraints and seasonal
limitations, systematic field surveys for frogs were not undertaken as part of
this Survey. From other records, thirty one species of frogs potentially or
currently occur in the study area.
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Reptiles
At least 53 species of native reptile representing 44 genera and 9 families
are known from the study area (some additional species recorded for the
area are probably based on misidentifications or identifications prior to
updated taxonomic knowledge, or of animals transported into the area by
human agents).
As presently known, this assemblage consists of2 tortoises (Chelidae), 4
geckos (Gekkonidae), 2 legless lizard (Pygopodidae), 4 dragons
(Agamidae),2 goannas (Varanidae), 20 skinks (Scincidae), 2 blind snakes
(Typhlopidae), 1 python (Boidae), 2 rear-fanged snakes (Colubridae) and 14
front-fanged snakes (Elapidae). .
Two species known from the area are listed on the NSW Threatened Species
Conservation Act, 1995, the Broad-headed Snake Hoplocephalus
bungaroides and the Heath Monitor Varanus rosenbergi. No reptiles are
known to be endemic within the study area, although some species including
the Nepean River Emydura, Broad-headed Snake, Southern Leaf-tailed
Gecko (Phyllurus platurus), and Heath Monitor, have distributions centered
24

J

I

I
I

I

I

I
I

I
r

I
f
f
I.

I
t

on the greater Sydney region. Other species such as Swanson's skink
(Anamalopus(Vermiceps) swansoni), Pink-tongued Skink
(Hemisphaeriodon gerrardii), the skink Lygisaurusfoliorum (Greer, 1989),
Brown Tree-Snake (Boiga irregularis), Krefftis Dwarf Snake (Cacophis
krefftii) and the Yellow-faced Whip-Snake (Demmansia psamophis) reach
their southern range limits within or adjacent to the study area.
The elapid snake Drysdalia rhodogaster appears to reach its north-easterly
range limit within the study area. Several species of reptile (eg.
Hoplocephalus stephensii , H bitorquatus) reach their southern range limit
in the central Coast area to the north of the Hawkesbury River, which
appears to have acted as a biogeographical barrier to such species. Some of
species including the Black-headed Snake (Parasuta or Suta) with
distributions centered further north in NSW are thought to have spread into
the area via the gap in the Hunter Range indicated by the Putty Road.
The Red-bellied Black Snake (Pseudechis porphyriacus) and the Eastern
Brown Snake (Pseudonaja textilis) are the most frequently encountered
snakes in the study area, and appear to have been advantaged by clearing for
agriculture, introduced rodents also forming the bulk of the Eastern Brown
Snake's diet in many areas. Most snake removal calls to WIRES involve
these two species.
The reptile assemblage varies with gross geological and soil characteristics
between the Cumberland Plain and fringing sandstone areas. Structural
characteristics of habitat associated with different geology and soils are also
likely to influence distribution and composition. For example, the Agnes
Banks woodland on alluvial sands is very similar to the coastal heaths, and
this is reflected by the reptile community which contains elements of the
sandstone communities.
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4.3
Criteria for assessment of significance
Flora
The present study assesses the significance of all plant taxa recorded for the
study area at national, state and regional levels.
National Significance
Plants of national significance were identified from the listing of Rare or
Threatened Australian Plants (ROTAP) (revised edition of Briggs & Leigh
, 1996). Endangered and vulnerable communites and species on
Commonwealth land are protected under the Endangered Species
Protection Act 1992 (ESP Act). To-date there are no ecological communities
listed. Schedule 1 includes 7 species as endangered and 11 species as
vulnerable in western Sydney. All of these taxa are also listed as ROTAPS.
State Significance
Plants of state significance within NSW. are listed under the Threatened
Species Conservation Act (TSCA) 1995. Taxa listed under Schedule 1 are
considered endangered and those listed under Schedule 2 are considered
vulnerable.
Regional Significance (western Sydney)
It has become increasingly apparent that conservation assessment at a
regional level is also important. Many species may not meet the criteria for
formal listing as rare or endangered at national and state levels, however,
these taxa may be in danger of extinction from regional areas. The
protection of regional populations is fundamental to biodiversity
conservation, particularly for the maintenance of genetic diversity and
ecosystem stability.
For assessing regional significance, categories of conservation significance
within western Sydney were adapted from the systems used by Benson &
McDougall (1991) and Sheringham & Westaway (1995). The following
criteria were used:
1. Endemic taxa with known distribution restricted to western Sydney.
2. Rare taxa that are uncommon within western Sydney i.e. fewer than five
known localities or occurring in less than three of the twelve local
government areas.
3. Uncommon taxa of vulnerable or endangered plant communities with
less than ten known localities within western Sydney.
4, Disjunct taxa with population(s) remote from other known populations
outside of western Sydney i.e. nearest populations more than 100 Ian away.
5. Distributional limit. Taxa reaching their northern or southern natural
geographic limit within western Sydney.'
.
6. Vulnerable species which are inadequately conserved within western
Sydney occurring in less than 3 conservation reserves (less than 2
conservation reserves for sandstone species).
Vulnerable Taxa
- 26

I

I
I'

r
I
I

Around 72% of the total number of plant species recorded for the region are
considered vulnerable or inadequately conserved in western Sydney. These
vulnerable species are represented in fewer than three conservation
reserves, or two reserves in the case of sandstone species. Dueto the large
number of vulnerable species it was considered useful to apply a
conservation priority rating to these taxa incorporating a rarity index. The
following criteria were used:
VI - All regionally significant and/or rare (5 or less records) taxa.
V2 - Uncommon taxa ( 6-10 records).
V3 - Common to widespread taxa (>10 records).
The greatest proportion of significant species are rated Viand represent the
taxa at most risk. V2 taxa are also a priority group as they will move into the
VI catgory if not adequately protected now. The figures indicate that over
75% of the vulnerable species require urgent protection.
Fauna
State Significance
The TSC Act lists species which are of threatened conservation status at a
statewide level.
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Regional Significance
It is also critical to conserve regionally threatened fauna to maintain genetic
integrity and long-term viability within taxa. Fragmentation of the
distributions of species into small, isolated populations can reduce the
fitness of a species by encouraging inbreeding depression, increasing the
probability of stochastic extinctions in isolated populations and preventing
recolonisation of suitable habitats:
Regional significance criteria were derived from consideration of the TSC
Act 1995, CAR criteria (Commonwealth 1996) and the IUCN Red List
categories (IUCN 1994).
Criteria for listing taxa as regionally significant are:
• Listed as endangered or vulnerable on the TSC Act 1995.
• Significant reductions in population size (>50%) over the last 25 years
based on:
(a) direct observation.;
(b) index of abundance;
(c) decline in area of occupancy; and
(d) effects of threatening processes.
• Listed on the JAMBA and CAMBA international treaties for migratory
birds.
• Severe threatening processes acting on the population,
• Maintenance of genetic integrity:
(a) endemism-taxa with a significant proportion of distribution (greater
than 90%) centred within the Sydney Basin biogeographic region;
(b) distributional limits-approaching the limits of geographical
distribution;
27

(c) disjunct-populations
that are separated from the main distribution of
the species: reference to NPWS Atlas records and literature on specific
and subspecific distributions;
(d) rare taxa-localised
within restricted geographic areas or habitats or
sparsely scattered over a wide area: restricted to rare habitats; reported

less than 10 times in the last 10 years.
• Umbrella species.
• Insufficiently known-species that are suspected of being vulnerable,
endangered or rare, and under threat but for which more information is
required to assess their status.
Some regional faunal communities may be closely associated with
endangered,ecological communities and, hence, be endangered themselves.
The status of individual species comprising such an assemblage need not
necessarily be threatened as these species may be more adaptable than other
members of the assemblage.
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Biodiversity Conservation Assessments

. Flora
,
Some 80% of the plant communities identified are considered unique or
endemic to Western Sydney. Many of these now cover a tiny proportion of
their original area and according to CAR principles almost 40% of the
communities are rare and endangered or vulnerable at national, state and
regional levels. .
Over 90% of the original distribution of Cumberland Plain Woodlands,
River-flat Forests & Wetlands (including rainforest, Blue Gum High Forest
and Volcanic Forests & Woodlands in western Sydney has been cleared todate. Based on a CAR analysis all of these vegetation types and their
component units qualify as regionally endangered communities with less
than 10% of their former range remaining. Many of the individual
communities are also considered rare with a total area of less than 1000 ha
or patch sizes of generally less than 100 ha. Where the original areal extent
of vegetation types is reduced by more than 70%, these are considered to be
vulnerable. The Castlereagh Woodlands, Turpentine-Ironbark/Shale Cap
Forests, and Maroota Sands Complex qualify under this category.
Plant communities may also qualify as endangered communities,
irrespective of the level of clearance, if 90% of their area occurs in small
patches which are subject to threatening processes and unlikely to persist.
The Castlereagh Swamp Woodland and Turpentine-Ironbark Forest
communities qualify in this way.
A CAR analysis can be made at regional (western Sydney), state and
national levels depending on the uniqueness of the plant community. Grey
Box Woodland, for example, is considered endemic to western Sydney and
93% of its original distribution within western Sydney, N.S.W. and
Australia has been cleared. In contrast, Warm Temperate Rainforest
(Suballiance 36) occurs outside of the Sydney region and is assessed only at
a regional level.

J

Some 70% of plant communities recognised in western Sydney are currently
unconserved or poorly conserved. Long-term conservation of biodiversity at
the community level will depend on establishing an effective conservation
reserve system within the region. A CAR reserve system aims to be
comprehensive, adequate and representative. Forest ecosystems are
considered to be inadequately conserved where less than 15% of the pre1750 distribution is unprotected within a conservation system. Within
urbanised western Sydney this level is clearly not possible for many
communities which have already been cleared beyond this level. It is
important, however, to design a CAR reserve system for all communities
types within the region to ensure effective conservation of remaining areas.
Over 940 plant taxa, comprising c. 72% of the total number recorded for the
region, are considered to be of conservation significance in western Sydney.
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This outstanding level of vulnerability reflects the high degree of
urbanisation within the region. Plants of conservation significance include
those taxa considered to be rare or threatened' at national and state levels
(ROTAP & TSC Act listings), taxa endemic to western Sydney (or with a
major part of their distribution within the region), 'taxa with distributional
limits within the region and those considered regionally fare and vulnerable
(inadequately conserved).
There are 49 plant taxa currently listed as nationally rare or threatened
(revised edition Briggs & Leigh 1995) within the western Sydney
study area, including 9 endangered, 13 vulnerable and 19 rare species.
One species endemic to western Sydney, Hypsela sessilijlora, is coded
as extinct (2X). This species was last collected in 1951. There are also
four species coded K which are poorly known but suspected to be
either endangered, vulnerable or rare: Acacia gordonii, Amperea
xiphoclada var. papillata, Epacris purpurascens var. purpurscens and
Persoonia hirsuta.
The UBBS recorded 108 sightings (mostly new sites) for 23 of the ROTAP
species occurring in western Sydney ..
A total of27 taxa listed under the Threatened Species Conservation Act
(1995) occur within the western Sydney study area. There are twelve taxa
listed under Schedule 1 as endangered and 15 taxa listed under Schedule 2
as vulnerable. Only two of these taxa, Deyeuxia appressa and Pilularia
novae-hollandiae, are not also listed as ROTAP species. Many of the
ROTAP species occurring within western Sydney, however, are not listed
under the state legislation.
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In highly urbanised areas such, as western Sydney, habitat clearance and
fragmentation is a serious threat to the continued existence of a significant
number of plant taxa. Over 940 (72% of the total recorded for western
Sydney) are identified as being of regional conservation significance.
Currently no specific legislation exists to protect these species (other than
ROTAP and TSC Act taxa) except for where they occurr in NPWS reserves,
however, over 70% are not adequately represented in such reserves.
Plant species believed to have become extinct in western Sydney to-date
include Hypsela sessiliflora, Pterostylis gibbosa subsp. gibbosa, Swainsona
monticola, Leptorhynchos nitidulus, Thesium australe, Deyeuxia appressa,
Nicotiana forsteri, Nicotlana suaveolens, Comesperma defoliatum,
Utricularia dichotoma, Sicyos australis and Tylophora woollsii.
There are a large number of taxa only recorded from one site inwestern
Sydney. Many of these could be close to extinction including Pultenaea
pedunculate, Alocasia macrorrhizos, Brachycome graminea, Senna
clavigera and Callistemon linearifolius.
On a more positive note several species presumed extinct by Benson &
Howell (1991) have been recorded subsequently and during the Survey
30

including Alchornea ilicifolia, Croton verreauxii, Cynanchum elegans,
Geijera latifolia, Lepidosperma longitudinale, Mitrasacme alsinoides,
Pimelea glauca, Pultenaea pedunculata, Leptorhynchos nitidulus,
Cymbonotus lawson ian us and Senna odorata.
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Western Sydney is a region of high species diversity but a large proportion
of the-setaxa are regionally endangered. Over 940 species are considered to
be of conservation significance. Some 45% are of particular regional
significance, many of which are rare and have been recorded from only five
or less sites during recent years. Twelve species are believed to already have
become regionally extinct.
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Streams on the Cumberland Plain and surrounding slopes that remain in
approximately natural condition have become increasingly scarce as
agricultural and urban development inthe region have proceeded. The few
residual streams of this type such as Blaxland Creek tributary, Little Cattai
Creek and its tributary, and parts of Cattai Creek are of especial importance
for conservation as they are the last strongholds of sensitive faunal groups
that have disappeared from other small streams in the region under the
pressure of development. For example, stoneflies, leptophlebiid mayflies
and pollution-sensitive families of caddisflies such as the Hydrobiosidae,
Odontoceridae, Philopotamidae and Philorheithridae are now apparently
confined to such streams within the Cumberland Plain region. These
streams can act as reservoirs from which other streams can be repopulated if
water quality and riparian vegetation are improved. Other less disturbed
streams in the region may also harbour sensitive faunas, and further surveys
would be desirable in order to seek them out.
The Hawkesbury-Nepean River should be seen as a priority for conservation
as despite the pressures to which it has been subjected, it still harbours a rich
and significant faunal community. The Hawkesbury-Nepean is the
southernmost coastal river inNew South Wales with an extensive plains
reach, and its relatively warm waters represent the southern limit for several
species. It supports unique dragonflies and is the type locality for many
mussel species.
The Georges River and its lower tributaries have been severely degraded but
the section above Glenfield remains healthy and rich in sensitive
invertebrate species. The community at this site is a high priority for
. protection because of its unique status within a section of Sydney (the southwest) with generally degraded streams. It has high value for educational use
and as a reference stream.

31

At least 38 species have either declined in abundance or have disappeared
from western Sydney since European settlement. Some, such as the Emu'
Dromaius novaehollandiae, Red-tailed Black Cockatoo Calyptorhynchus
magnificus and the Magpie Goose Anseranus semipalmata, disappeared
soon after European settlement but the major deterioration in the avifauna
has occurred in the latter half of this century.
Most of the birds that have declined are those that typified the Cumberland
Plain Woodlands (i.e. shale habitats). The loss oflarge areas of these
woodlands and the associated fragmentation and degradation of the
remaining woodlands has had a devastating impact on many species,
especially in the years following World War II.
A total of four endangered and 24 vulnerable species of birds have been
detected in western Sydney during the latter half of this century. Of these,
four are now extinct within the region and another seven are accidental
vagrants. Three of the threatened species are nomadic and are irregularly
observed, while six species are migratory. Sixteen of these threatened
species are waterbirds.
Five threatened species: the endangered Bush Stone-curlew (Schedule I of
the TSC Act) and the vulnerable Glossy Black Cockatoo, Powerful Owl,
Sooty Owl and Masked Owl (Schedule 2 of the TSC Act) were detected by
the Survey.
Forty seven species of birds in addition to the migratory shorebirds ate listed
here as regionally significant species. These are species that are under threat
from loss and fragmentation of habitat, are ecological specialists confined to
rare habitats, or which are uncommon or rare in the region. Some species are
widespread and common outside of the region but have diminished in
abundance in western Sydney because of habitat degradation, predation or
competition from other species.
Many of the characteristic 'shale' birds of the Cumberland Plain woodlands
are considered regionally significant owing to habitat loss and their
consequent decline in abundance. The members of the Cumberland Plain
woodland bird assemblage of greatest conservation concern are the Bush
Stone-curlew (endangered), Turquoise Parrot (vulnerable), Hooded Robin,
Southern Whiteface, Black-eared Cuckoo, Red-capped Robin, Blackchinned Honeyeater, Fuscous Honeyeater, Diamond Firetail and the Brown
Treecreeper. The Southern Whiteface has disappeared from western Sydney.
These woodland birds have suffered widespread decline, not only in western
Sydney, but also across their range. The Red-capped Robin, once widely
distributed throughout the Cumberland Plain, now is mostly found in the
Castlereagh woodlands of the Londonderry-Agnes Banks area.
Almost all of the migratory shorebirds which visit the region each year are
listed under the Japanese and Australian Migratory Birds Agreement
(JAMB A) and the Chinese and Australian Migratory Birds Agreement
(CAMBA). The Hawkesbury and Homebush wetlands in Western Sydney
32
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are important summer feeding grounds for these species and need to be
carefully managed for shorebirds.
A vagrant Noisy Pitta Pitta versicolor was recorded just outside of the study
area in West Pennant Hills in the mid-1980s but it possibly exists in some
of the moist gullies in the Cattai-Maroota region. Although widespread and
sparsely distributed in Open Woodland throughout NSW , Barking Owls are
rare in western Sydney and surrounding regions. The Bassian Thrush
Zoothera lunulata is an uncommon inhabitant of Rainforest and Wet
Sclerophyll Forest in western Sydney. It has been recorded from the
Cumberland State Forest but is now apparently extinct there. This species
still exists in the Wet Sclerophyll Forest of Little Cattai Creek in Maroota
and probably occurs in parts of the Cattai Creek System, the' Grose River at
Woods Reserve/Vale of Avoca, the Georges River, and along the Nepean
River Gorge.
The mangroves and woodlands of the Newington Armament Depot and
Homebush Bay support several regionally significant species including the
Brown Honeyeater and Mangrove Warbler. The Red-rumped Parrot,
considered to have become rarer in western Sydney in recent decades, is
common. Surrounding areas contain White-fronted Chats, Zebra Finches
and Brown Quail.
Some birds have- only been observed in restricted localities. The Western
Warbler, Gerygonefusca, has been rarely but consistently observed in
Cumberland Plain Woodland in the Cobbitty-Greendale area since 1974.
The Regent Bowerbird has only been seen in a few localitites along the
Hawkesbury River, and in remnant rainforest in the Cattai area. Emerald
Doves, Chalcophaps indica, inhabit Rainforest and Wet Sclerophyll Forest
and are accidental vagrants to the region. The Southern Emu-wren, Chestnutrumped Heathwren, Beautiful Firetail and the Tawny-crowned Honeyeater
are restricted to heathy habitats which are scarce in Western Sydney. These
birds are most likely to be seen in the southeastern section of western
Sydney (e.g. Holsworthy Training area and parts of the Georges River
National Park). The Southern Emu-wren, Tawny-crowned Honeyeater and
Chestnut-rumped Heathwren have sometimes been observed in Castlereagh
woodland in the Penrith LGA.
Frogs
Of the thirty one species from the area, five are listed as threatened or
vulnerable under the Threatened Species Conservation Act (1995). In
addition,three species have been identified by the Frog and Tadpole Study
Group ofNSW Inc. to be of conservation concern statewide. These frogs are
Green and Golden Bell Frog, Green Thighed Frog, Green Tree Frog, Heath
Frog, Giant Burrowing Frog, Red-Crowned toadlet, Brown's Toadlet and
the Stuttering Frog.
The significant increase in impervious surfaces within western Sydney as a
result of widespread urbanisation, has meant increases in peak flows and
faster velocities in channels. Limnodynastes species commonly breed in
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still or slow flowing situations. Sudden peak flows may displace eggs and
larvae that are deposited in low flow periods. Egg masses of Limnodynastes
sp. have been observed floating down streams and drainage channels after
heavy rains. Stream and wetland siltation from runoff from construction
sites can result in nutrient enrichment and changes in vegetation structure
and composition, destroying frog habitat. Ecological specialists such as the
Red-crowned Toadlet (Pseudophryne australis) can lose breeding habitat by
siltation of ephemeral drainage lines.
Sedimentation basins or constructed wetlands are the preferred method of
controlling urban stormwater runoff, but have been shown to be inefficient
in attenuating total dissolved solids. These sedimentation ponds may not
remove metals and organic chemicals, and there also may be an
accumulation of toxins in the sediment captured. These factors can
negatively affect frog habitat. Often the sediment basin is considered as an
alternative environment for amphibians that would be otherwise be
eliminated by urban development. However, the two species found to utilise
these sediment basins tend to be the Brown-striped frog (Limnodynastes
peronii) and the Common Eastern Froglet (Crinia signifera), species which
appear to be common in urban areas.
Reptiles
_
Extensive changes have occurred to the reptile fauna of western Sydney.
The effects of modem agriculture and urbanization, though less well
documented than for other groups, have been detrimental to some reptile
species and communities. Many species have declined markedly, though
others persist and are frequently encountered. Internal fragmentation of
remnant bushland can also be detrimental to various herpetofauna, for
example, burning and grazing can pose serious long term threat due to
substrate alterations. Burning has greatest effect on moist habitat dependant
species, while reduction in ground log cover correlates with declines in
ground foraging reptiles. As with other groups, reptile assemblages within
degraded and/or isolated environments can be considered depauperate
examples of the original reptile communities. They are mainly composed of
species adapted to secondary seral stages or "synthetic" habitats now
artificially maintained over much of western Sydney.
Contemporary assemblages may include a higher component of terrestrial
species due to the lack of flooding now experienced since the Warragamba
River was dammed. Bushland remnants containing intact understory provide
for a diversity of insect populations, thus providing a greater range of food
sources for herpetofauna. Shrub cover and vertical structure provide a range
of microhabitats for herpetofauna, different species using different
microhabitats for feeding , breeding and shelter. A more diverse habitat may
therefore provide for a greater range of species. Though several species
persist in urban areas, those containing or adjacent to remnant habitat are
likely to contain a reptile assemblage similar to that of natural bushland
areas.
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Large species such as goannas and some elapid snakes, which have
relatively large home ranges (in the order of hectares), are likely to be
excluded from patches that are small and isolated. These larger species have
naturally lower densities and therefore are especially prone to reduction in
suitable habitat.
The small, cryptic, Rainbow Litter Skink, Lygisaurus foliorum, is of
regional significance due to its close association with leaf litter, ground
cover of tussock grasses, and fallen bark at the base of trees within dry
schlerophyll forests and woodlands. Microhabitats favoured by this skink
have been vastly reduced in the study area, especially on the Cumberland
Plain and in urban areas, where even if the macro-structure of the original
habitat remains, it is insufficient, due to internal fragmentation. For small
animals such as this skink, apparently intact areas of native vegetation may
in fact be internally fragmented, providing barriers and isolating subsets of a
population.
Conversely, habitat clearing and fragmentation can be seen as beneficial to
a number of species of heliothermic skinks. Habitats allowing more sunlight
to reach basking substrates will benefit heliothermic species. In the
Cumberland Plain bush remnants much of the regrowth is thick with
relatively closed canopies, reducing the amount of sunshine reaching the
ground. While this may indicate decreases in heliothermic reptiles within
remnants, these species are probably not of conservation concern in general
as they are pre-adapted to habitat components provided by synthetic habitats
and landscape edges, now widespread in the study area.
The Southern Leaf-tailed Gecko (Phyllurus platurus) occasionally uses
human dwellings and other structures where they are adjacent to sandstone
outcrops, the natural habitat of this species. Two closely related species, the
Grass Skink (Lampropholis delicata) and the Garden Skink (L. guichenotti),
are commonly encountered in unnatural habitats, probably inhabiting three
quarters of the gardens of Australia. They utilise all manner of shelter sites
and are partly arboreal. Opportunistic arthropod feeders with flexible
feeding ecologies these species can survive impacts such as fire, drought or
. logging. For example, their use of aerial and arboreal invertebrates enables
continued feeding even if litter invertebrates are lost due to fire.
The Eastern Blue-tongue Lizard (Tiliqua scincoides) is familiar to many
suburban residents, often being easier to observe in backyards than in
natural environments. These animals are particularly noticable in urban
areas containing suitable shelter such as low vegetation, ground debris, old
pipes etc. These omnivorous lizards are known for their liking of snails.
Mammals
In western Sydney, ecosystem simplification and introduced animals have
depleted basic resources such as food and shelter for indigenous mammals.
The greatest impact of European settlement has been on the woodlands and
riparian forests of the Cumberland Plain to the extent that even remaining
habitat has a much reduced capacity to support native mammals. Ground
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cover such as fallen timber, tussock grasses and other understory
components is present in much smaller quantities reducing shelter for prey
items such as small reptiles and invertebrates. Groundcover loss also
equates to loss of shelter sites for mammals themselves. During the survey,
small to medium sized terrestrial native mammals were only detected on the
perimeter of the study area in large, relatively undisturbed, rugged areas of
bush" though even in these remnants the range of species, especiallyground
dwellers, appeared reduced.
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Arboreal mammal distribution is influenced by soil fertility. Leaf eating
species 'such as the Common Brushtail Possum were most common in
vegetation types on more fertile soils, probably due to the higher nutrient
content of the leaves. Other species such as the Yellow-bellied Glider may
also prefer more fertile areas due to the higher productivity of favoured food
trees and associated arthropods. It is likely that fertile shale and alluvium
derived soils, now mostly cleared, would have sustained a healthy arboreal
mammal fauna. The regrowth character of many remnants in the study area
is often indicated by a lack of suitable tree hollows, so that although
remnants may be capable of supporting arboreal mammals in terms of food
resources, lack of shelter sites excludes them:
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Fruit bats could be advantaged in the short to medium term by the fruit of
such exotics as the African Olive (Olea europaea), however they are
probably also vectors for the spread of such species, indirectly contributing
to the demise of their natural food plants, many of which are already under
threat from numerous other sources
Mammal species listed on the TSCA, 1995 have not been recorded from
every LGA. Concentrations oflisted species are apparent in LGAs
containing sandstone landscapes and consequently larger areas of intact
habitat, which have undergone less degradation due to shallow, infertile
soils and more rugged topography. These areas provide more refugia from
feral predators and are possibly less attractive to feral herbivores such as
hares and rabbits
Several TSCA listed and other species of regional conservation concern are
conspiciously absent from much of the area, despite apparently suitable
habitat still being available eg the Koala on Cumberland Plain habitat, with
preferred food trees available but fragments impacted by urbanization,
highways and dogs.
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ABORIGINAL PEOPLE AND BIODIVERSITY

5.1 Introduction
The Council for Aboriginal Reconciliation established as its first "key issue" the relationship
between Aboriginal people and the land:' "The land and sea are important to every Australian.
Aboriginal and Torres Strait Islander peoples have a special, unique relationship. Indigenous
Australians must care for their country - it's sacred. This is done through rituals, ceremonies,
respect for the law and looking after the environment. This sacred relationship is a fact of life. .
It has always been - in the cities and in the bush, it's a basic part of life."

I~
I

The need for a new perspective on the role of national parks and other protected areas has
recently emerged from national and international events concerning indigenous peoples
involvement in protected area management. The 1992 High Court decision recognising native
title may lead to an increase in involvement and participation by indigenous people in land
use and land management decisions, and other changes have been happening for several years.

m'

Amendments in late 1995 to the National Parks and Wildlife Act (1974) have provided for
increased joint management arrangements between NPWS and Aboriginal groups; utilisation
of protected areas by indigenous people for traditional purposes; and closer links between
NPWS and Aboriginal communities owning land of biodiversity conservation significance.
NPWS estate initially affected by the amendments is: Mount Yarrowyck Nature Reserve,
Mount Grenfell Historic Site, Mungo National Park, Mootwingee National Park and Historic
Site, Coturandee Nature Reserve and Jervis Bay National Park. The amendments make
provision for further NPWS land to be granted to Aboriginal communities and leased back to
the NSW government. These amendments set the stage for greater co-operation between
Aboriginal people and NPWS in managing land to conserve biodiversity in NSW.

m,

At the time of European settlement, the area now known as western Sydney was occupied by
Aboriginal people. Estimates of population at that time indicate that there may have been
between 4,000 and 8,000 people in the greater Sydney region (Kohen 1995). Many hundreds
of Aboriginal sites have been recorded across the whole Sydney region. These include
occupation sites, art sites, grinding grooves, burials, scarred trees, stone arrangements and
stone sources for artefact manufacture.
The Aboriginal population of Sydney today is around 26,000 people. NSW has the highest
number of Aboriginal people of all states in Australia, and Blacktown local government area
has the highest number of Aboriginal people of any local government area in Australia. ,

5.2 Historic background
The scale and complexity of Aboriginal ownership over traditional lands was little understood
by the 18th century Europeans who came with the First Fleet and later. There is little written
information on how Aboriginal land ownership was arranged, how different peoples may have
perceived their relationship with the land and each other, and what values and laws governed
those arrangements. While some Europeans recorded that certain clans had responsibilities to
care for particular areas, the legal doctrine of Terra nullius ensured that this was never
expressed as ownership, but rather was perceived as stubborness on the part of those
Aboriginals who continued to try to live on traditional lands. The data on the indigenous
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people of Sydney are derived largely from three sources: archaeological evidence; early
European diarists; and the oral history of contemporary Aboriginal people.
Aboriginal people were not counted in the national census .until 1971, and it was commonly
believed there were only 300,000 Aborigines living in Australia when the First Fleet arrived
in 1788. Recent estimates put the number of Aboriginal people throughout Australia in 1788
at one to two million. They spoke more than 600 distinct languages, and their culture covered
the entire landscape in an inter-connecting web of traditional law, individual obligation,
ecological knowledge and kinship arrangements. Like many other cultures, there is a great,
degree of diversity among Aboriginal culture. There are variations among Aboriginal people
throughout Australia as to how they perceive themselves and their relationships to one
another.
'
The 19th century surveyor R.H. Mathews recorded the first European use of the word Darug
(also spelt Daruk, Dharuk, Dharuck and Dharruck) for the plains people of what is now

western Sydney. His records clearly equate language with a distinct "tribe" within a defined
geographical area. In Mathews' time the Darug lived in an area which spanned from the
Hawkesbury River in the north, south to Appin, and west into the Blue Mountains where they
were bounded by the Wiradjuri. There are also records of a coastal Darug dialect known as
Eora, while the Dharawallived in what is now Sydney's southern suburbs, the Kuringgai to
the north, and the Gundungurra lived south-west from the Burragorang Valley and Nepean
River and beyond Goulbum. The Hawkesbury River area was home to the Darkinjung.
Within the first 3 years of settlement, smallpox, together with the spread of European
settlement into what were probably the most fertile hooting and gathering grounds, had caused'
massive fragmentation of the traditional social structures of Sydney's indigenous people.
Kohen estimates that between 50-90% of Aboriginal people who lived in the vicinity of
Sydney had died from smallpox in that period. It is probable that the mechanisms adopted by
Aboriginal people to survive the smallpox epidemic of 1789-91 were mistakenly recorded as
"traditional" settlement and population patterns by later Europeans.
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Social organisation was according to major linguistic groups ("tribes"), subdivided into
"clans". Each clan had traditional rights and obligations to certain areas and had knowledge
of special sites within those areas. Kohen explains the organisation of clans in this way:
"In the Sydney area, these groups were identical with bands, groups of people who lived
together and hunted together. These groups did not always consist of the same people. There
was movement between bands, sometimes with large gatherings and at other times with
smaller groups. The clans/bands in the Sydney area consisted of around 50-60 people.
Europeans called these groups "tribes" - egoBotany Bay tribe, South Creek tribe." (Kohen,
1993)

j
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European records from 1820-1850 show many "bands" living west ofParramatta. William
Walker, the first missionary Aboriginal people encountered, recorded bands living at Kissing
Point, Windsor, Hawkesbury, South Creek, Mulgoa, Liverpool, Botany Bay, and Cow
Pastures. Others were also recorded at Parramatta, Richmond, Liverpool, Nepean, Portland
Head, Mangrove Creek, MacDonald River, Prospect and on the Hawkesbury at Mullett
(Dangar) Island.
5.3 Pre-European Aboriginal resource use in the study area.
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It is likely that the differing geology and rainfall throughout what is now the Sydney basin
produced two distinct economies among Aboriginal people prior to European settlement - one
along the coast utilising the resources of abundant marine life and another in the drier inland
area across the plain.
Away from the moderating effect of the ocean the woodland clans of the Cumberland Plain
would have experienced greater extremes in temperature than the neighbouring Eora peoples
who lived on the coast. It was drier on the plain, with an average yearly rainfall of only
700mm - 1000mm. Unlike the coastal clans the Cumberland Plains people were probably
more vulnerable to drought and they would have adapted their activities to incorporate the
distinct dry season from August to September.
In their account of Sydney's natural heritage Taken for Granted, Doug Benson and Jocelyn
Howell include the impressions of Governor Phillip. Dissatisfied with the agricultural land at
Sydney Cove, the Governor visited the country west ofParramatta in April 1788.He wrote:
"The country through which they travelled was singularly fine, level, or rising in small hills of
a very pleasing and picturesque appearance. The soil excellent, except a few small spots
where it was stony. The trees growing at a distance of from 20 to 40 feet (6 - 12 metres) from
each other, and in general entirely free from brushwood, which was confined to the stony and
barren spots." (Benson and Howell, 1990).
Overall the impression is one of an open forest of tall trees interspersed with areas of
grassland which would have supported large mammals and birds such as kangaroos, wallabies
and emus - all of which would have provided the indigenous owners with meat as well as
tools and implements made from sharpened bones.
Another picture emerges closer to the NepeanlHawkesbury River and surrounding flood
plains. the banks of the Nepean were often submerged by flood water, which produced a rich
soil which supported small but numerous edible tuberous plants. Many other tuber-bearing
species occurred in the forest ~d woodlands of western Sydney.

Flora Resources
There are various recordings by early Europeans which demonstrate the importance of the
"wild yam" as a staple food of Aboriginal people. A paper which looks at the use of plants by
Aborigines of the western Cumberland Plain published in the Sydney Basin Naturalist (Kohen
and Downing 1992), suggests the Darug people took their name from these tuberous plants
which were one of the principle food sources for many of Sydney's indigenous people prior to
European settlement.
'
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It

Kohen and Downing refer to variations from several dialects spanning an area from northern
NSW to Victoria. They indicate the root was variously known as darook; darrook, djarug,
dyarruk, tarruk; ta-rook, tarak and turruc. They conclude: "There can be little doubt that this
word is identical with the name of the tribe of Aborigines living across the western
Cumberland Plain ...This is almost certainly derived from the word for teeth, given as da-rak
by Dawes for the coastal dialect and tarra for the inland dialect. Many of the small white
tubers do bear some resemblance to teeth. The fact that the Aborigines of the western
Cumberland Plain refer to themselves as Dharug strongly suggests that they did indeed rely
heavily on tuberous plants." (Kohen lL. & Downing A.J., 1992)
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An equivalent resource use has been described by researcher Beth Gott (1983) for Aboriginal
use of Microseris scapigera, or "mumong" in Victoria. Mumong has radish-like tuberous
roots, and was referred to as "yam" by early white settlers. Gott's research indicates that
mumong was a very important staple food for Aboriginal people in parts of Victoria. Large
quantities could be rapidly harvested, it was highly nutritious, and its abundance and
productivity was probably enhanced by Aboriginal gathering activity. Like the tuberous plants
harvested on the banks of the Hawkesbury, murnong rapidly became scarce after white
settlement. A combination of the cessation of Aboriginal digging and burning, which
increased its abundance, and grazing by sheep and cattle, led to an abrupt decline in its
abundance. It is now difficult to find in areas where it was once described as occurring in
"millions" (Gott 1983).
Watkins Tench, writing in A Complete Account of the Settlement of Port Jackson, claimed
that unlike the coastal clans, the plains people did not depend on fish from the river for
protein, relying instead on hunting small mammals such as possum and gathering
carbohydrate from "yams". He said:
"They (the inland Aborigines) depend but little upon fish, as the river yields only mullets,
....their principal support is derived from small animals which they kill, and some roots (a
species of wild yam chiefly) which they dig out of the earth." (Tench, 1793) Tench also
records the preparation of orchids and lilies with edible tubers which were apparently plentiful
to the east of the Nepean River.
A number of writers indicate that Pteridium esculentum (bracken) was also gathered for the
use of its root, a long, creeping rhizome up to 10mm in diametre which is covered in
redibrown hairs. There are various accounts of its use by Aboriginal people throughout
Sydney, including the plains and although it is found on sandy, alluvial and volcanic soils
today, it too responds quickly to burning and can resprout rapidly after fire even without rain.
(Note that Vinnicombe (1980), suggests that it is more likely that the ferns used was
Blechnum cartilagineum (gristle fern), which is also widespread in the region).
Aboriginal people had extensive knowledge of the toxicity of Australia's plants. For example,
although the rhizome of Pteridium esculentum is edible, it can also be carcinogenic and early
graziers soon discovered that it was poisonous to stock. Tench, among others, notes that
Sydney's Aborigines often "broiled" their vegetable foods, presumably to eliminate possible
toxins, while there are also various accounts by Europeans on the lengthy preparation of the
Macrozamia communis (burrawang) by both coastal and plains clans.
Knowledge of toxins was also utilised in fishing. Trema aspera (native or poison peach)
which occurs on sandstone, volcanic and shale soil types throughout Sydney is recorded as
having being used to stun fish by leaching poisons into water.
In addition to these plants, banksias, grevilleas and melaleucas all provided nectar which
could be sucked from the flowers or soaked in water to produce a sweet drink, while a variety
of roots and tubers could also be dug from climbing plants.
Studies carried out by Fitz-Henry and Brand show just how successful the Darug were in their
use of food plants. As part of this 1982 study, plants identified as possible food sources were
sent to the human Nutrition Laboratory at the"University of Sydney. In their 1992 study
Kohen and Downing note:
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"The analysis has shown that Macrozamia communis (burrawang), Arthropodium milleflorum
(pale vanilla lily), and Caesia vitatta (blue grass lily) all contained carbohydrates which were
released much more slowly than European foods. (Fitz-Henry and Brand, 1982). Caesia
vitatta also has a high concentration of iron (I.Brand, pers. comm.), One of the fruits
common to the Sydney region, Leptomeria acida, (native currant) has been shown to have a
particularly high Vitamin C content" (Kohen J.L. & Downing AJ.,1992 pg:3). They
conclude: "From a nutritional point of view the vegetation of the western Cumberland Plain
was apparently nutritious and was quite capable of providing the local Aborigines with the
basis of a more than adequate diet" (Kohen J.L. & Downing A.I., 1992).
The harvesting of specific food products such as edible roots, shoots, tubers, seeds, fruits and
nectar was evidently the basis for a varied and nutritious diet for the Cumberland Plains
Aboriginal people. Animal protein and fat from a wide range of species would have
complemented the plant based food sources. The natural environment also yielded other
resources for the Darug which they used for making tools, weapons, cooking, caring for
children and ceremonial purposes.
Plants were used to form the basis of tools and fibre. Bark from paperbark trees was used,
amongst other purposes, by Aboriginal women for wrapping their children. Eucalyptus trees
provided wood for tools which were made from stone used for hatchets fixed with bees wax
from the hive of native bees. Waxes could also be used as an adhesive to hold barbs on spears
for hunting and fishing. Large trees also had outgrowths which provided wood for the
coolamon, a large dish.
They also made clubs, throwing sticks, and edge-ground hatchets, which were used to cut
footholds in trees to catch animals such as possums. These hatchets usually were made using
basalt pebbles from gravel beds in rivers, with the head ground down to a sharp edge on
sandstone outcrops, resulting in the formation .of a groove. Many of these grinding grooves
are still to be seen around Sydney. Sharpened animal bones, stones or gravel were used for
cutting. Food gathering was carried out mostly by women using the coolomon, a digging
stick for collecting roots, and string bags and woven baskets for other edible plants.

Fauna Resources
Although there is less written reference to inland fishing practices than for the clans of the
coast, Kohen and others write that the Darug caught a variety of freshwater fish such as
mullet, bass, estuary perch and eels along with crayfish, freshwater mussels (Velesunio sp. and
possibly Hyridella sp.). and tortoise (Emydura sp.).

E
1
It

"During ... April the Darug would concentrate around the creeks and freshwater swamps to
collect eels. They placed hollow logs into the water and waited for the eels to enter. They
also hunted platypus, and for this 'they had a special short spear. Along the Nepean River, fish
traps were made by arranging the gravels and logs in the river bed to form retaining ponds in
which the fish could be easily speared." (Kohen, 1993)
Extensive analysis of remains from an Aboriginal rock shelter site on the Barrenjoey
Peninsula (Wood in McDonald 1992) revealed detailed information on animal and fish
resource use by Aboriginal people prior to European settlement. Vinnicombe's 1980 study of
the Gosford- Wyong region also examines environmental relationships and Aboriginal
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resource use. In general terms, this information would be comparable to resource use by the
Aboriginal people of western Sydney.
Wood's study found 22 terrestrial vertebrates from at least five different ecosystems, as well
as 17 fish species from two broad aquatic ecosystem categories (estuary and ocean).
Terrestrial vertebrates contributed nearly 80% of edible meat to the diet. At the Barrenjoey
Peninsula site, Swamp Wallabies, Eastern Grey Kangaroos and Red-necked Wallabies are the
most common fauna from the site remains. Fish and edible molluscs contributed 13% and 5%
respectively. The occupants of the shelter site would have exploited all available habitats
according to seasonal availability of resources. Other archeological studies indicate that
Aboriginal sites are distributed across the whole range of physiographic units and
environmental zones found in the Sydney region (AMBS et al 1996, Vinnicombe 1980). The
range of species hunted and caught demonstrates a wide ranging knowledge of species
ecology and habitat preference.
Some species, which are likely to have been common on the region, may not have been
hunted extensively because of totemic proscriptions. Vinnicombe (1980) suggests that the
Dingo, Koala and Wombat may all have had important ritual significance, and consequent
hunting proscriptions.
It is interesting to note that many of the animal species and other resources utilised by
Aboriginal people were also used by early settlers. Early accounts describe settlers hunting
and eating ducks, magpies, hawks, crows, pigeons, emu, wombats and kangaroos (Recher,
Hutchings and Rosen 1983, Stockton 1993). Cultural change in non-Aboriginal society means
that most of these resources are no longer used, and many people would consider eating
crows, magpies and wombats to be very unacceptable. In Wood's study, all of the fish species
. recorded from the archeological analysis as eaten by Aboriginal people, are still caught and
eaten by amateur and professional anglers today.

5.4 Culture and Environment
Land is clearly at the centre of Aboriginal thought and philosophy. The connection between
Aboriginal people and the land extends beyond the approach to resource use and into every
aspect of culture.
Traditional life was regulated by a complex system of restictions and obligations which were
based on Aboriginal mythology and its related totemic system. While the details and specifics
of these beliefs were not well documented by Europeans, their effect was to produce a system
of laws which both in philosophy and practice, protected a range of plants and animals.
Biodiversity was also enhanced and protected by "restocking" potential food sources, so that
they would not be overharvested. Examples include the replanting of parts of yams and other
tuberous roots, as well as burning country to produce prolific seeding in food plants. Gott
(1983) indicates that abundance of tuberous plants was significantly enhanced by Aboriginal
management. The movement of people in line with seasons and natural cycles meant that land
was given time to regenerate rather than being continually subject to harvest. Resource use is
likely to have been managed by an overall seasonal program, with opportunistic flexibility to
take account of shorter-term changes and micro-habitat differences. Layered into this pattern
would have been strong cultural aspects, including ritual limits on harvest of particular
species.
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5.5 Contemporary Aboriginal people in western Sydney
This study takes place at a time when Aboriginality is being increasingly reclaimed and
infused with new meaning by the descendants of those Aboriginal people who bore the brunt
of European appropriation of their traditional land .
Since settlement, there has been an ongoing process of Aboriginal communities assimilating
other Aboriginal people from outside their traditionally owned areas. This issue has been
explicitly recognised in the native title process:
"A notable feature of indigenous society is its diversity ...Today, many indigenous
communities consist of heterogeneous groups including those who are the descendents of
traditional owners and those who have settled there as a result of historical dispossession and
active government policy to centralise groups ... It is imperative that the processes established
under the Native Title Act... do not... assume that conflicts are indicative of a loss of
indigenous heritage or native title ... On the ground, indigenous land interests are not
homogenous or uniform, and will not always pursue similar native title objectives. This does
not necessarily mean that they are in opposition or conflict."( Parker et al, 1995) ,
Accordingly, in western Sydney today, Aboriginal communities have affiliations with many
different groups. Locally, the Deerubbin (previously Daruk), Gandangara and Tharawal Local
Aboriginal Land Councils represent Aboriginal communities in the study area on land rights
and some other issues.
The Aboriginal Land Rights Act 1983 (NSW) allows for a process of claiming "claimable
Crown lands", not including lands "needed, or likely to be needed, for an essential public
purpose". The Preamble to the Act says "It is accepted that as a result of past Government
decisions the amount of land set aside for Aborigines has been progressively reduced without
compensation", and acknowledges the importance of land to Aboriginal people for spiritual,
social, cultural and economic reasons.
In the thirteen years since the Act came into effect, 0.7% of the state has been successfully
claimed by Aboriginal land councils.
The Native Title Act (1993) is part of the Commonwealth Government's response to the
decision of the High Court in Mabo v Queensland (No 2) (1992). The Act builds on two
fundamental propositions of the Mabo decision: the rejection of the myth that Australia was
terra nullius at the time of white settlement; and the recognition of native title rights based on
the traditions of the indigenous people of Australia.
The definition of native title for the purposes of this Act is set out in Section 223:

"(1) The expression "native title" or "native title rights and interests" means the
communal, group or individual rights and interests of Aboriginal peoples or Torres Strait
Islanders in relation to land or waters where:
(a) the rights and interests are possessed under the traditional laws
acknowledged, and the traditional customs observed, by the Aboriginal peoples or Torres
Strait Islanders; and
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(b) the Aboriginal peoples or Torres Strait Islanders, by those laws and
customs, have a connection with the land or waters; and
.
(c) the rights and interests are recognised by the common law ofAustralia. "
"(2) without limiting subsection (1), "rights and interests" in that subsection includes
hunting, gathering, or fishing, rights and interests."

It is too early to say what the effects of the Native Title legislation may have on biodiversity
issues in western Sydney, but the national recognition of the concept is a reminder of the
importance of these issues for all Aboriginal people.
In the 1980s an organisation called Darug Link (now known as the Darug Tribal Aboriginal
Corporation), based in outer-western Sydney. formed to research the lives of their ancestors.
They have done extensive work in formalising and making available long-held traditions of
Aboriginal oral history and connections through extended family networks, as well as
uncovering photographic and other documentary evidence. Their work documents that there
are thousands of people still living in Sydney and further afield who can trace their ancestry to
the indigenous people of the Cumberland Plain, demonstrating a continuous tradition of
occupation of th~ traditional area of the Darug people.
Many other Aboriginal organisations operate in local communities in western Sydney,
covering a wide range of issues including education, health and legal issues, and many of
these organisations are involved in issues concerning culture and environment.
Many contemporary Aboriginal people in western Sydney maintain a strong connection with
the land and are active in land and biodiversity issues in the region. Land rights, native title
and the Aboriginal ownership provisions in the NPW Act provide opportunities for
communities to,continue their links with land, and pass on responsibility for "caring for
country" to other generations.
The Draft NSW Biodiversity Strategy specifically recommends close liaison with Aboriginal
Land Councils and other Aboriginal groups in working on biodiversity survey, assessment
and management issues.

II
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THREATS TO BIODIVERSITY IN WESTERN SYDNEY

6.1 Introduction
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The distinction between the three levels of biodiversity (genetic, species and
ecosystems) is useful for the purposes of focussing on specific influences on biological
diversity. It also serves to illuminate the enormous breadth of the concept of
"biodiversity" and the scales upon which it can be affected by environmental
disturbance.
In accepting this three-tiered definition it is, nevertheless, important to remember that
each level of biodiversity is not independent, but inextricably linked to the other two
levels. A process that threatens the ecological integrity of a habitat type or ecosystem in
western Sydney, will in turn impact upon the viability of individual plant and animal
species dependent upon that habitat, and the diversity of species. With declining species
populations and diversity of species within the ecosystem, the diversity and fitness of
genetic information will be affected. The reverse is also true.
The following broad threats to biodiversity apply across Australia and in western
Sydney:
•
•
•
•
•

habitat loss, fragmentation and degradation;
introduced species;
altered fire regimes;
pollution; and
climate change.

While acknowledging the relatively benign impact of Aboriginal land management
practices, and the more recent high impact phase of agricultural land clearance and
development, the following discussion concentrates on contemporary landuse and
management practices. Current land use practices are major factors in environmental
decline in western Sydney and threaten to further deplete the biodiversity that remains.
6.2 Habitat loss, fragmentation and degradation
Loss of habitat probably has the greatest influence on species survival and on extinction
rates across the entire biota. In western Sydney the greatest loss came early on through
land clearing for agriculture and grazing. The Cumberland Plain subsequently became
known as the "food bowl" of Sydney. While agricultural production remains significant
in western Sydney, in the latter part of the twentieth century the Cumberland Plain has
gained a new status as the dormitory of Sydney. The greatest pressure on remaining
habitat there is coming from the demand for housing and associated infrastructure,
recreation and service facilities.
The species at greatest risk of extinction are those which are ecological specialists
(reliant on a particular combination of ecological factors such as food, nutrients and
shelter), and those which are characterised by small populations dispersed over
relatively large home territories.
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Fragmentation occurs where native bushland is bisected or otherwise compartmentalised
. by urban development such as roads and housing. Such developments represent barriers
to free movement of seed, spores, pollen, invertebrates and other fauna. Isolation can
lead to genetic specificity and subsequent loss of fitness. The survey has made isolated
findings of particular species previously thought to be locally extinct. While the findings
are in themselves exciting, they are a clear indicator of fragmentation and, as such, a
cause for concern.
l·

Fragmentation can lead to localised species extinction when numbers fall below a
threshold minimum needed to maintain succession. Different species have particular
area requirements and fragmentation can result in a patchwork of isolated habitat
"islands". Many of these islands may be of inadequate size to maintain succession of
resident species over the .longterm. The risk of extinction is greatest where patches
become isolated without migration corridors. Events such as wildfire can decimate
populations of fauna. Fragmentation leaves the surviving species stock unable to be
replenished from adjoining areas due to the lack of connectivity.
Degradation of remnants can be caused by several factors. Altered hydrology of streams
and other aquatic systems impact on ecosystems in numerous ways. Reduced
streamflows from impoundment can change active stream systems into stillwater
environments. Increased siltation causes turbidity, nutrient increase and changed oxygen
levels. Channellising natural streams into concrete drains eliminates much natural
habitat, leaving minimal shelter or food resources for native species. Many naturally
intermittent wetlands (particularly those associated with the Hawkesbury-Nepean River)
have been dammed to provide permanaent water. This reduces the range of
environmental conditions and niches available in each wetland, eliminating those
species not adapted to the changed conditions. Conversely, many wetlands have been
permanently drained to provide grazing or cropping land, similarly eliminating the
diversity of native species.
Extractive industries can have serious localised threats, particularly where vegetation
communities occur specific to an isolated deposit of desirable materials. Extraction
usually completely removes the vegetation from the extraction zone, and post-extraction
revegetation is not able to replace those communities in their original form. Many of the
volcanic diatremes, as well as the Prospect Hill basalt, have been quarried, and
significant areas of alluvial deposits of sand and gravels along the Hawkesbury-Nepean
and Georges Rivers have been extracted with major impacts on local biodiversity.
Community fear of some species, particularly snakes, often leads to people directly
attacking and killing those species when encountered, irrespective of the level of real
danger. This perceived danger also leads to attempts to remove habitat for the targetted
species, such as mowing or burning. These activities are often carried out in areas where
the habitat is not in fact suitable for the species, thus incidentally removing habitat for
other, benign, species. Roadkills are another factor which may have a serious impact on
particular species, such as deaths of frogs in large numbers after rain. During the survey,
an endangered Powerful Owl was found killed on a main road in western Sydney.
Management practices can also unintentionally degrade remnants. High mowing
frequencies in woodland areas can eliminate ground flora and understorey species over
time. "Cleaning up" fallen timber and dead
or removal of bushrock and firewood,
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removes habitat for herpetofauna and hollow-nesting species. Bushrock removal in
sandstone areas bas been identified as a serious threat to the survival of the endangered
Broad-Headed Snake. Planting invasive species near bushland can lead to weed
problems and loss of habitat.
6.3 Introduced Species
Introduced species of Australian and overseas origin can threaten native terrestrial and
aquatic life directly by predation or competition, or indirectly by altering their natural
habitat. Threats to native biodiversity also come from introduceed pathogens and
parasites, and through genetic:contamination of native species by introductions and by
genetically-altered organisms.
.
Dogs, cats and foxes, all introduced predators, occur commonly in remnant bushland in
western Sydney, and in many areas feral and domestic species outnumber native species.
The black rat, house mouse, numerous introduced birds, and the European wasp and
honeybee are all present in large numbers in many remnant ecosystems and impact on
native wildlife, competing for food resources and nesting sites. Introduced species also
occur in aquatic ecosystems, with exotic fish and snails implicated in the loss of native
species of fish, frogs and invertebrates in western Sydney streams.
Species which are native to Australia but do not normally occur in western Sydney are
also a threat to biodiversity. Sulphur-crested cockatoos have significantly increased in
nuinbers following urban development in Sydney, and displace rarer local native species
by agressively competing for nesting hollows. The Cootamundra Wattle (Acacia
baileyana), naturally occurring in a small area in western NSW and extensively used
horticulturally, has spread into bushland in many places, and hybridises with the rare
local species Hairy Wattle (Acacia pubescens), threatening the genetic integrity of the
species.
Dumping of household rubbish and construction materials in western Sydney is a
significant contributing factor to remnant degradation. As well as the physical
destruction caused by such dumping, household refuse often contains grass clippings
and weed seeds which establish in remnants. These weeds compete with native plants,
and often lead to structural change in bushland, eliminating light and creating dense
monocultures of exotic plants which reduce habitat for native fauna.
6.4 Pollution
Urban stormwater runoff is more than just rainwater. Runoff which drains into creeks,
rivers and oceans often contains: phosphates from lawn fertiliser; garden pestici4f
residues; petrol and diesel fuel; motor oil; and industrial cleaning agents. In addition, a
wide range of solids may be present such as: domestic dog and cat faeces; drink cans
and bottles; fast food packaging and industrial waste.
Solid items of litter such as plastic packaging are the visible evidence of polluted
waterways, and the invisible ingredients like fuels and phosphates also have the
potential to cause serious damage to the ecology of the waterway and the surrounding
environment. Nutrient enrichment and increased soil moisture levels from stormwater
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systems are major causes of weed invasion and consequent loss of biodiversity in
bushland, particularly in sandstone areas.
Pesticide residues have been identified as agents in the abnormal- deaths of Tawny
Frogmouths in western Sydney, indicating the potential degree of spread and
accumulation of chemical pollutants.

6.5 Altered Fire Regimes
Fire is an integrai component of many Australian ecosystems (Williams
Many species of native flora and fauna rely upon particular fire regimes
survival. With European settlement, the timing, frequency and intensity
changed significantly. These .changes usually involve greater frequency
arson andlor hazard reduction burning, and reduced intensity due to the
reduction burning practices.

and Gill 1995).
for continued
of fire has
of fires due to
nature of fuel

Prescribed burning is designed to forestall, or remove, the opportunity for wildfire
which would otherwise damage lives and property. In practice, the woody forest floor
litter and shrubby understorey species are reduced and maintained at a level below that
which may naturally accumulate before being consumed by wildfire. The fires are
usually lit in cooler periods and maintained at a low intensity so as to have minimal
impact on developed overstorey trees. Potential impacts on ecological values stem from
the frequency of the events and the relatively low intensity of the fires.
While certain plant species recover naturally from short duration, intense wildfire
through germination of seed in the nutrient rich ash bed, the frequency of prescribed
bums is, for some species, greater than the time required to reach maturity and produce
seed. Prescribed burning may lead to declines in populations and in some instances, the
possibility of local extinctions. In addition to frequency, many understorey species (such
as Hakea sp. and Banksia sp.) require intense heat to achieve seed dispersal. Because
fuel reduction bums are usually undertaken in cooler periods and the fires are
necessarily of low intensity, many such species may be left unable to germinate in such
circumstances.
Regular burning reduces ground litter and exposes soils to increased sunlight and
precipitation. These influences may change the balance of nutrients and the kinds and
numbers of soil and litter invertebrates. This in turn, may affect the availability of prey
for ground foraging faunal species. Diminished litter may also affect the availability of
nest materials.
In urban areas arson is a major cause of fire in bushland. The unpredictability and
frequency of arson events are also major threats to bushland integrity. Fire in bushland
in western Sydney is often caused by the burning of stolen vehicles dumped in bushland.
Uncontrolled access tracks contribute to this problem.
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Fuel reduction burning and arson may reduce the size and diversity of vegetation types
and this may have serious long-term implications for wildlife populations in bushland
remnants. Simplification of habitat structural components may eliminate species.

6.6 Climate change
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Current evidence indicates that the Earth's climate is gradually changing as a result of
human activities. While the extent and pace of climate change remains uncertain, it is
important to be aware of the variety of predicted impacts. Global climate change has the
potential to significantly effect biodiversity through changes in population sizes and
distributions of species, modification of habitats and ecosystems and alteration of
geographic extent of ecosystems.
C'

In highly fragmented ecosystems such as those in western Sydney, the effects of climate
change may be very significant, as species do not have the opportunity to move over
time to new areas.
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Ensuring connectivity between ecosystems may be the most effective way of mitigating
the impacts of climate change. Corridors may allow for movement of species where
habitats are affected by climate change. Corridor retention, creation and management
must take into account the needs of different species for food, shelter and dispersal.
Corridors are discussed further in Chapter 9, and in the Fauna and Flora Technical
Reports.

6.7 Conclusions
These threatening processes, particularly, at the moment, the first four, have had a very
great impact on the biodiversity of western Sydney. Despite much greater awareness of
environmental issues in recent years, these threats continue to function at a high level.
Appropriate conservation measures for the remaining biodiversity must recognise and
respond to these threats. Many threatening processes operate across wide geographic
areas, including within conservation reserves, and the timeframes to adequately control
them can be very long. Co-ordinated and consistent responses are necessary to prevent
further species and communities becoming vulnerable or endangered as a result of these
threats.
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7.

THE ENVIRONMENTAL PLANNING CONTEXT FOR BIODIVERSITY
CONSERVATION IN NSW

7.1

International and National perspective

International treaties, conventions and agreements to which Australia is a signatory are
important in regard to the protection of natural biodiversity.
Two important conventions signed by Australia in 1992 are the Rio Declaration on
Environment and Development and the Biodiversity Convention. As a consequence, both the
Australian and NSW Governments have established the concepts of ecologically sustainable
development and biodiversity conservation within their respective legislation.
Several international agreements apply to migratory birds and their habitat and are relevant to
biodiversity in Western Sydney. These agreements include:
• Japan and Australia Migratory Birds Agreement (JAMBA): applies to 76 species; and
• China and Australia Migratory Birds Agreement (CAMBA): applies to 81 species.
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A National Strategy for the Conservation of Australia's Biological Diversity has been
endorsed by the Australian Government, and all state and territory governments
(Commonwealth Department of the Environment, Sport and Territories, 1996). The national
strategy specifically identifies the following roles for local government in biodiversity
conservation:
• local governments will be encouraged to cooperate with each other to develop bioregional
biological diversity management plans, with assistance from State and Territory
governments;
,
• biological diversity conservation should be recognised as an important objective oflocal
government; and
• training and access to information on biological diversity for local government officials
should be increased.
Objective 7.1 of the Strategy states that by the year 2000 programs should be implemented to
encourage local government to playa major role in nature conservation in Australia. By the
year 2005 local governments will have assumed a major role in the conservation of Australia's
biological diversity.
.
Australian governments have also committed to the National Strategy on Environmentally'
Sustainable Development (ESD), and the Inter-Government Agreement on the Environment.
7.2

Legislative Context

This section outlines how the legislative system affects land use and management, and the
conservation of biodiversity. It explains relevant legislation and the responsibilities of
government agencies, local councils and the public.
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7.2.1 Environmental Planning and Assessment Act 1979
The NSW Environmental Planning and Assessment Act 1979 establishes both a strategic
planning framework and a project-specific environmental assessment regime. This process
operates at the State, regional and local levels, with responsibilities shared between State
agencies and local councils.
Under the Act, a local council has three major functions:
• As a planning authority that prepares local environmental plans for its area. Local
environmental plans may include provisions protecting and conserving ecosystems and
native vegetation communities, including threatened species, populations and ecological
communities, and their habitats.
• As a consent authority that assesses and determines development applications. When
carrying out this role, a council is required to take into account matters for consideration
specified by the Act (section 90). There are specific requirements relating to the
consideration of threatened species, populations and ecological communities, and their
habitats,
• As a determining authority of its own activities where these do not require development
consent. When carrying out this role, a council is required to take into account matters for
consideration specified by the Environmental Planning and Assessment Regulation 1994
(clause 82). There are specific requirements relating to the consideration of threatened
species, populations and ecological communities and their habitats.
Important planning instruments made under the Act that affect biodiversity and habitat
conservation within Western Sydney include:

I

• State Environmental Planning Policy No 19 - Bushland in Urban Areas
• Sydney Regional Environmental Plan No 20 - Hawkesbury-Nepean River
• Various local environmental plans applying within each council area
These instruments set out set out objectives for land use, including specific matters to be
considered in determining developments applications, and requirements for council consent
for certain types of development.
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Where development consent is required under the relevant planning instruments, Section 90
sets out the matters for consideration. These requirements apply to all types of development
which require development consent, and include a number of matters relating to fauna and
flora including:
• the effect of that development on critical habitat;
• whether there is likely to be a significant effect on threatened species, populations or
ecological communities, or their habitats;
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• any relevant recovery plan or threat abatement plan;
• the effect of that development on any other protected fauna or protected native plants
within the meaning of the National Parks and Wildlife Act 1974;
• the effect of the development on:

(i) any protected fauna (within the meaning of the National Parks and Wildlife Act 1974);
and
(ii) the habitat of any such protected fauna, and the means tobe employed to protect them
from harm, or to mitigate the harm, if the development is likely to cause them harm; and
• whether the development will endanger any species of animal, plant or other form of life,
whether living on land, in water or in the air.
A comprehensive list of all the matters for consideration is outlined in Section 90 of the
Environmental Planning and Assessment Act 1979.
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Amendments to the Act (by the TSC Act 1995) include additional matters which must be
taken into account in the determination of development applications. These additional matters
are specified in s. SA of the EP&A Act. Section 5A.is also known as the "eight part test". This
test provides a step-by-step approach which assists a decsion as to whether a proposed
development is likely to have a significant effect.
Eight factors are to be considered in deciding whether there is likely to be a significant effect
on threatened species, and thus if a species impact statement and the concurrence of the
Director-General ofNPWS and consultation with the Minister for Environment is required.
Factors to be considered include local risk of extinction and effect on population viability,
modification or removal of habitat, isolation of populations, representation in conservation
reserves, and effect on species distribution limits.
Unlike the previous Interim Fauna Protection Act, which relied on post development consent
licencing, the TSC Act requires that threatened species issues be considered as part of the
development assessment and approval process.
For this reason, where development consent is granted, a licence under the Threatened Species
Conservation Act to harm, pick or damage threatened species is not required. This provision
has the effect of placing on consent authorities (mainly councils) the responsibility for full
consideration of impacts on threatened species for developments which require development
consent.
7.2.2 Threatened Species Conservation Act 1995
The Threatened Species Conservation Act 1995 (TSC Act) commenced operation at the
beginningof 1996. It has as its objectives to:
• conserve biological diversity and promote ecologically sustainable development;

52

• prevent extinction and promote recovery of threatened species, populations and ecological
communities;
• protect-critical habitat of threatened species, populations and ecological communities that
are endangered;
• eliminate or manage certain processes that threaten the survival or evolutionary
development of threatened species, populations and ecological communities;
• ensure that the impact of action affecting threatened species, populations and ecological
communities is properly assessed; and
• encourage conservation of threatened species, populations and ecological communities
through co-operative management.

•

The TSC Act is administered by the National Parks and Wildlife Service. However, associated
amendments to the Environmental Planning and Assessment Act 1979 place a clear obligation
on local councils to fully assess impacts on threatened species, populations and ecological
communities and their habitats, as consent authorities. For example, the amendments require
consideration of additional relevant matters in the determination of development applications
and the making of planning instruments.
The Act lists endangered species, populations and ,ecological communities, and vulnerable
species, and imposes requirements upon proposals likely to affect these. It provides for
identification and declaration of critical habitat. These are areas or places that are critical to
, the survival of endangered species. The Act also provides for the making of recovery plans
and threat abatement plans. These plans must be taken into account when consent authorities
determine development applications under the Environmental Planning and Assessment Act
1979.
The Act also institutes a licensing system for actions that are likely to:
• harm threatened species, populations or ecological communities (in relation to animals).
• result in the picking of threatened species, populations or ecological communities (in
relation to plants) .
• damage critical habitat or other habitat of threatened species, populations or ecological
communities.
The carrying out of such an action without a licence from the National Parks and Wildlife
Service is an offence. There are a number of exemptions from this licensing process. A
licence under the Act is not required for an action that is authorised under the Environmental
Planning and Assessment Act 1979. However, similar tests are required to be applied by the
consent or determining authority as would otherwise have been required to be applied by the
National Parks and Wildlife Service in determining whether a licence should be granted.
The licensing provisions also contains provisions requiring preparation of species impact
statements that measure the significance of the effect of proposed actions. A species impact
statement must be lodged with a licence application if the National Parks and Wildlife Service
53
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determines that the proposed action is likely to significantly affect threatened species,
populations or ecological communities, or their habitats.
The findings of the Urban Bushland Biodiversity Survey, especially as recorded in the Flora
and Fauna Technical Reports, will be a major contribution to councils' information base in
implementing their obligations under the EP&A Act. This report will also be important to
identification of critical habitat in western Sydney, and the implementation of recovery and
threat abatement plans.
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7.2.3 National Parks and Wildlife Act 1974
The NSWNational Parks and Wildlife Act 1974 establishes the National Parks and Wildlife
Service and institutes a process for the establishment and management of conservation
reserves, including national parks and nature reserves. This organisation also has important
responsibilities in the administration of the Threatened Species Conservation Act, 1995.
The National Parks and Wildlife Service has responsibility for native fauna and flora
protection, and also administers conservation agreements for private land.
Section 69B of the Act allows the Minister responsible for administering the Act to make
legally binding conservation agreements with landowners in relation to a range of matters
including conservation of plants and animals, habitat or remnant native vegetation. Councils
are also able to enter into a conservation agreement. Agreements are voluntary and may
provide for a range of matters including:
• restrictions on the use of land;
• requirements for landowners to carry out certain activities; and
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• provision of financial assistance, technical advice, or other'assistance by the Minister.
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Conservation agreements are registered on the title of the land, and bind successors in title.
Landowners who enter into a conservation agreement may be able to receive rate relief or
other taxation concessions.

J

7.2.4 Local Government Act 1993

I

The Local Government Act 1993 defines the powers, duties and functions of local councils. In
particular, it:

1

• establishes a regulatory system for a range of activities that require approval or are subject
to the making of orders;

I

• enables local councils to provide non-regulatory functions; and

J

• sets out a framework for the use and management of public land.
,

The charter set out in section 8(1) of the Local Government Act 1993 comprises a set of
principles to guide councils in the carrying out of their functions. Notable in relation to
biodiversity conservation is the principle:
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"to properly manage, develop, protect, restore, enhance and conserve the environment of the
area for which it is responsible".
Important provisions of the Act that are relevant to conservation of biodiversity and natural
habitat include:
• Under Chapter 6, a council has a wide-ranging service function. This can be used to:
provide education and information services;
institute appropriate management of public roads and drainage systems so as to
minimise disturbance to natural habitat. For example, by regeneration and rehabilitation of
habitat within road and drainage reserves; and
institute appropriate management of operational land.
• Under Chapter 6, plans of management must be prepared for community land. Community
land must be used and managed in accordance with such a plan. Each plan must:
categorise the land as being a natural area, sportsground, .park or for general
community use;
categorise natural areas as bushland, wetland, escarpment, watercourse or foreshore;
define objectives and performance targets;
state the means by which the objectives and performance targets will be met; and
state the means by which performance will be measured.
• Under section 158, a council may prepare a local approvals policy. Such a policy provides
the detailed local framework for determining applications for approval under the Act, such
as building applications. A local approvals policy enables a council to set criteria and
guidelines in addition to (but not more onerous than) those laid down by State-wide
regulations.
• A council may thereby set criteria and performance standards for building work that aim to
reduce impact on natural habitat. These could include special guidelines to prevent .
disturbance to bushland and to satisfactorily manage stormwater, weeds and diffuse source
water pollution.
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• Under section 124, a council has the power to order a person to do or refrain from doing
certain things. This includes a power to issue orders to prevent or repair environmental
damage caused by drainage or drainage works. This power is particularly significant since
much disturbance to natural habitat in urban areas is related to changes to the hydrological
system.
• Under section 159, a council may adopt a local orders policy. Such a policy specifies the
criteria which a council must take into account when deciding whether or not to issue an
order. This is relevant to the power to issue orders relating to environmental damage.
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• Under section 428(2), a council's Annual Report must include a report on the state of the
environment within its area. Matters required to be reported on include:
areas of environmental sensitivity.
important wildlife and habitat corridors.
unique landscapes and vegetation.
threatened species and recovery plans.
environmental restoration projects.
vegetation cover and related policies.
• Under Chapter 15, a council may set rates and charges to raise revenue. This provides a
potential mechanism to promote biodiversity and natural habitat conservation by setting
appropriate financial incentives and disincentives.
• Under Chapters 16 and 17 a council is given strong enforcement powers. These may be
used to promote biodiversity and natural habitat conservation through:
compliance, inspection and audit programmes for building sites (re: erosion and
sediment control).
on-the-spot fines for breach of pollution regulations.
enforcement of orders made under Chapter 7 of the Act.
7.2.5 Other relevant legislation

Other NSW Government legislation also exists which is relevant to the conservation offauna,
flora and biodiversity.
Noxious Weeds Act
The Noxious Weeds Act 1993 provides for the identification, classification and control of
noxious weeds. Its objects are to identify noxious weeds for which particular control measures
are required, specify those control measures and duties of public and private landholders to
control noxious weeds, and to provide a framework for the State wide control of noxious
weeds.
Bushfires Act
The Bushfires Act 1949 establishes an administrative framework for the prevention and
control ofbushfires. The Act imposes requirements on councils, and powers to undertake
bushfire hazard reduction work, and provides for the making of bushfire management plans.
Section 13 of the Act gives councils power to require landowners to clear or otherwise
establish firebreaks, and to remove, burn or destroy any inflammable material on land. Section
41A requires bushfire management committees to prepare bushfire management plans,
outlining both operations and fuel management proposed to be undertaken. Obligations are
imposed to ensure compliance with bushfire management plans. Section 54 of the Act
imposes duties upon councils to take all practicable steps to prevent the occurrence and spread
of fires on land under its control or management.
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There is a need to take into account impacts on biodiversity in the administration of all these
requirements under the Act, and in particular to coordinate bushfire management with all
other development and land use issues.
Soil Conservation Act
The Soil Conservation Act 1938 generally aims to ensure the conservation of the State's soil
resources, to mitigate soil erosion and land degradation, and to conserve water resources. It
establishes the Soil Conservation Service which is given considerable powers relating to land
use and activities likely to affect soil erosion and water catchments.
~
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Section 15A of the Act allows the Commissioner of the Soil Conservation Service to serve a
notice on the owner or occupier of land to carry out works, or to refrain from works and
activities which have caused or are likely to cause soil erosion. Areas of erosion hazard may
be identified within which remedial works are required to be carried out, or within which
specified land management practices are required (such as limitations on stock grazing).

An important provision of the Soil Conservation Act 1938 is the power to identify "protected
land" and to control destruction or damage to trees on land so identified. Protected land is
identified on a map, and includes land with a slope greater than 18 degrees, land within 20
metres of the bed or bank of a prescribed stream, or is environmentally sensitive land. The Act
specifies in Section 21B that environmentally sensitive land may include critical habitat, or
land containing threatened species, or their habitats, within the meaning of the Threatened
Species Conservation Act 1995. Land containing bird breeding grounds or wetlands may also
be identified as environmentally sensitive. In granting an authority to destroy timber on
protected land under Section 21D of the Act, the Commissioner may impose conditions
relating to effect on critical habitat, threatened species, populations or ecological communities
or their habitats.
Rivers and Foreshores Improvement Act
The Rivers and Foreshores Improvement Act 1948 mainly seeks to exercise control over
obstruction to the flow of rivers and to prevent the erosion of stream banks. Under Section
22B excavations in streams, on stream banks and within 40 metres of stream banks require an
excavation permit. Conditions of an approval may be imposed. This Act is administered by
the Department of Land and Water Conservation.
Catchment Management Act
The administrative structure and procedures for establishment of catchment management
committees is established by the Catchment Management Act 1989. The objects of the Act are
to coordinate policies, programs and activities relating to total catchment management, to
achieve community participation in natural resource management, to identify and rectify
natural resource degradation and to promote the sustainable use of natural resources.
Environment Protection
Legislation administered by the Environment Protection Authority is also relevant to
consideration of biodiversity in development proposals, and relates to air, noise and water
pollution controls, among other things. A number of Acts have the power to regulate and
control air, noise and water pollution and are relevant to biodiversity conservation.
Aboriginal Land Rights Act and Native Title Act
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Legislation relating to Aboriginal land rights may be a consideration in biodiversity
conservation. The Aboriginal Land Rights Act 1983 establishes a system of Aboriginal land
rights in NSW and provides procedures for making land claims, Part 6 of the Act specifies
Crown land that can be claimed, and outlines the procedures that must be followed in the
assessment and determination of a claim. In granting a claim, the responsible.Crown land
Minister may with the agreement of the claimant under Section 36(SA) impose a condition
(including a covenant or easement) over land claimed relating to the use of the land, where
such a condition is needed for an essential public purpose. The Native Title (NSW) Act 1994
seeks to validate past State acts invalidated because of the existence of native title, to confer
certain rights, to ensure consistency with Commonwealth legislation and to establish
procedures for dealing with claims.

7.3 State Perspective
7.3.1 State Biodiversity Strategy
A draft State Biodiversity Strategy has been prepared by the National Parks and Wildlife
Service. The Strategy is considered in more detail in the Introduction. It aims to complement
the National Strategy for the Conservation of Australia's Biodiversity, and sets out the
objectives for biodiversity conservation in NSW and the strategies and measures needed to
achieve this. Important elements of this are:
• to implement bioregional assessment and planning throughout NSW;
• to minimise the modification of natural ecosystems, habitat loss and fragmentation;
• to achieve a comprehensive, adequate and representative conservation reserve system, with
specific criteria; and
• to implement ecologically sustainable urban management practices.
7.3.2 State Environmental Planning Policies
The NSW Government has implemented a number of environmental planning instruments
directly relevant to biodiversity conservation in Western Sydney. The most important are as
follows:
• State Environmental Planning Policy No 19 - Bushland in Urban Areas
This instrument came into effect in 1986 and applies to local government areas in the Sydney
Region listed in the schedule and includes Gosford. The most important consequence of the
introduction of this instrument is the recognition of the aim of protecting and preserving .
bushland on the land to which the policy applies. It identifies the importance of bushland,
defines bushland, and requires development consent for disturbance to bushland zoned or
reserved for public open space. Public authorities must also consider the aims of the policy
before disturbing certain bushland. It also provides for making of plans of management for
bushland. Councils must also have regard to the aims of SEPP 19 when preparing local
environmental plans. SEPP 19 does not apply to private land.
Considerations also apply to clearing on adjacent land. When preparing a draft local
environmental plan for any urban land, councils are required to consider the aims of the
Policy. Priority must be given to retaining bushland unless the value of the bushland is
outweighed by other benefits.
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The aims of the Policy include the protection of remnants of plant communities which were
once characteristic of land now within an urban area, retention of bushland in parcels of a size
and configuration which will enable the existing plant and animal communities to survive in
the long term, protection of rare and endangered flora and fauna species and their habitats, and
the protection of fauna and flora corridors and vegetation links with other nearby bushland.
The requirements for consent under State Environmental Planning Policy 19 apply only to
land zoned or reserved for open space. At the time of writing, a major review of SEPP 19 was
being carried out by the Department of Urban Affairs and Planning.
• State Environmental Planning Policy No 44 - KoftlaHabitat Btotection
This instrument was made in 1995 and applies in the Hawkesbury, Liverpool and
Campbelltown Council areas. SEPP 44 requires that land to which the policy applies be
investigated for the presence of potential koala habitat. Potential koala habitat is defined as
"areas of native vegetation where the trees of the type listed in Schedule 2 constitute at least
15% of the trees". For land so defined, an investigation as to whether the land is core koala
habitat must be carried out. Core koala habitat is defined as an area of land with resident
koalas. Where core koala habitat is found to occur, there is a need to prepare a comprehensive
LOA-wide koala plan of management, and development applications can only be approved if
consistent with that plan. The plans of management are required to map, rank and make
management recommendations over areas of koala habitat.
7.4

Regional Perspective

7.4.1 Regional Environmental Plans
• Sydney Regional Environmental Plan No 20 - Hawkesbury-Nepean River
This instrument came first into effect in 1989 and applies to thirteen council areas within the
Hawkesbury-Nepean Catchment. The Plan was amended in 1993 and is currently being
revised. It allows for the making of river management plans, and introduced controls over
heritage items and wetlands, and provided for acquisition of certain lands for open space.
A specific aim of the plan is to "protect, retain and encourage the growth of attached aquatic
lbeds, mangroves, wetland vegetation, rare tree species, riverine vegetation, vegetation with
heritage value and wildlife corridors so as to provide a variety of wildlife habitats capable of
fSUpportinga variety of species including birds, mammals, fish, invertebrates, reptiles and
"":J!nseets".
Consent cannot be granted to development proposals unless it is consistent with the
specific aims and objectives of the plan.
'. Other regional environmental plans also apply in Western Sydney, including SREP 9. Extractive Industry, SREP 11 - Penrith Lakes Scheme, and SREP 13 - Mulgoa Valley.
~~ ~ns~ents referred to above impose requirements for protecting fauna and flora and
~lversity ?ver and above existing local env~onmental plan provi~ions, but were estab~i~hed
01: ;,_out spe~lfi'c-regard.to fauna and ~ora comdors and do not take mto account the provistons
- :tlieThreatened Species Conservation Act 1995.
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The main limitation with the present controls appears to be how to apply them" and in
particular, determining the level of consideration and weight to be given to fauna and flora
issues. In particular, many areas of remnant native vegetation of importance for fauna and
flora are located outside environmental protection zones, and clearing of these areas may not
require development consent to be obtained.
7.4.2

Other Regional Approaches

Regional planning is currently carried out through the regional Environmental Plans referred
to earlier, and through the activities of the Regional Organisations of Councils (ROCs).
Relevant regional organisations include the Western Sydney Regional Organisation of
Councils, the Macarthur Regional Organisation of Councils, the Upper Parramatta River
Catchment Management Trust and the Hawkesbury-Nepean Catchment Management Trust,
all of which seek some regional consistency within their respective areas.
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For any realistic local implementation of biodiversity conservation, there must bea consistent
regional framework and approach. The Draft NSW Biodiversity Strategy recommends the
development and promotion of a model bioregional planning framework which identifies and
develops mechanisms across and between government agencies to ensure cooperative and
coordinated land use planning, involving full and continuing community participation, and
ensuring consistency of information gathering, data management and use. The findings of the
Urban Bushland Biodiversity Survey will significantly contribute to the development of any
such model in western Sydney.
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7.5

Local Perspective

7.5.1 Local Environmental Plans
In the 12 council areas in Western Sydney included in this study, a total of over 960 local
environmental plans currently apply. In addition to this, a number of instruments have had
many amendments subsequent to their introduction. The main function of the planning
instruments is to specify permissible land uses within certain areas, and to require council
consent for certain developments.
Within this large number of planning instruments, there is inconsistency in the uses that are
permissible and the exact provisions that apply within certain zones. Many of the planning
instruments currently allow development that are may conflict with biodiversity conservation
objectives, including residential development and land clearing.
7.5.2 Development Control Plans
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The existing framework of local environmental plans issupplemented by a large number of
development control plans. These are council prepared policy documents which must be taken
into consideration when formulating a development application. The scope and content of
development control plans between the different local government areas differs even more
widely than the local environmental plans.
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7.5.3 Tree Preservation Orders
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Tree preservation orders apply in many LGAs, and normally require approval to be obtained
for cutting, lopping or destruction of trees. Consent is given under the terms of Part 4 of the
Environmental Planning and Assessment Act 1979. Mostly, these consents are not integrated
with the normal development assessment framework within councils. Tree preservation orders

apply in most urban areas and in 'some rural areas, and normally apply to trees only, not to
other elements of vegetation or habitat, such as grasses or shrubs where much of the
biodiversity exists. They also do not usually apply to dead, dangerous or dying trees, which
are often the most important for fauna habitat as they are likely to have hollows.
7.5.4 Other Requirements
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Apart from planning instruments and the other controls that may apply, there are other factors
which need to be recognised which will affect the ability of local government authorities to be
effective participants in biodiversity conservation. Recent years have seen a shift of
'
responsibility from state to local government in many areas of administration. In many
councils, financial resources and staff expertise have not yet caught up with these increased
responsibilities.
The requirement upon councils to take into account biodiversity is an unfamiliar one,
requiring skills and experience that are often not yet common in local government.
Increasingly, there is pressure for quick approvals to facilitate development. This may be
difficult to achieve where survey and assessment of fauna and flora may be required, which
realistically should often be carried out over at least a 12 month period. Many councils lack
systematic information bases which effectively cater for natural resource information, such as
location of threatened species, and can be applied to assessment of development proposals.
Another issue in the planning and determination of biodiversity impacts of development
proposals is what consultation and concurrence requirements should apply from other
agencies.
This has contributed to a heavy reliance by local government on State agencies, such as the
NPWS, to provide informal advice on development proposals and local planning instruments.
This reliance has created an additional stage in the development approval and plan creation
process, which contributes to slow approval times. This situation has prompted a State
government review of the current stock of concurrence and review provisions in LEPs as part
of a strategy to streamline the approval process.
The Urban Bushland Biodiversity Survey is a means of providing information to councils to
use as a basis for environmental decsion-making, which should require less reliance on State
Government agencies for biodiversity information, and provides a 'robust basis for considering
development applications and making planning instruments which take account of
biodiversity values. The provision of baseline biodiversity data, combined with historical
analysis, at regional and local scales will clarify council priorities concerning further studies
at a local level.

!
I
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8

BIODIVERSITY CONSERVATION INITIATIVES

8.1
INTRODUCTION
As part of the consultation process with local government,other agencies and
community groups carried out during the UBBS, a forum was convened for
local government and other representatives to address biodiversity conservation
issues in western Sydney. This forum provided opportunity for key people
from a range of organisations to discuss the preliminary fmdings of the UBBS,
and to exchange ideas related to biodiversity management. Many of the
initiatives described below were presented at the forum, and the
recommendations in chapter 9 were informed by the forum discussions and
workshop outcomes.

an

8.2
LOCAL GOVERNMENT
Demographic trends indicate that population pressure will continue to have a
major influence on land-use decisions in western Sydney. For example in the
period 1986-91, outer fringe areas of western Sydney experienced growth rates
of up to 22% while the Sydney metropolitan core experienced a net decline. In
addition, societal influences playa role: a shift away from the traditional
nuclear family to a wide range of household types has created growth rates for
household formation which have outpaced population growth at times by a
factor of two.
While the Federal and State governments can influence settlement patterns and
pressures through immigration policies and planning schemes, it is local
government which must respond to the outcomes. For this reason, many of the
strategies for conserving biodiversity must be adopted at local government
level. There are already many examples of where this is successfully
happening, including establishment of wildlife corridors incorporating both
ecologically intact as well as degraded public land, and urban bushland weed
removal and rehabilitation programs.
Fundamental to effective biodiversity conservation in western Sydney will be
cooperation between local government agencies, particularly where local
government boundaries coincide with natural features such as ridges and
creeklines. Many such features may be identified as sensitive biodiversity sites
warranting conservation or rehabilitation.
Many councils have already begun the process of establishing a framework for
achieving biodiversity conservation. Some are currently trialling practical
strategies in the field. Some such initiatives happening in western Sydney are
described below.
.
~evised mowing practices.
A number of western Sydney councils have modified their mowing practices in
an attempt at low-cost habitat rehabilitation. Staff are trained to recognise
native grasses and wildflower species and are encouraged to either mow around
such emerging natives or else exclude the area from such maintenance.
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Penrith Council has prepared a detailed remnant vegetation map covering all
areas within the LGA as a first step in long term biodiversity management.
In addition, Council is developing a flora and fauna corridor overlay plan that
will identify areas having pre-existing zoning status that require supplementary
development controls for preserving biodiversity. This study is a broad scale
assessment of records of native fauna, flora and habitat within the council area,
and included targetted field checking and identification of land use planning
tools to conserve flora and fauna in the development assessment process.

I,
I
1

II,

Key principles have been identified for biodiversity conservation in Penrith,
including:
• all areas of native vegetation are of value for biodiversity conservation;
• effective biodiversity conservation requires protection and enhancement of
degraded habitat;
• large and continuous bushland areas are more viable and easily managed
than small fragmented ones;
• a system of linkages is highly desirable;
• corridors should include a range of l,andscape types.
Bushland corridor policy
Approximately half of the native plant species in the Camden municipality are
considered regionally vulnerable owing to rural and residential development.
With the prospect of unprecedented levels of residential growth, Camden
Council commissioned a study in 1993 to develop a comprehensive register of
significant trees and landscapes within the municipality. Arising from this,
Council is presently reviewing its policies so that individual trees and remnant
vegetation can be protected both on private and public property.
Concurrently, a heritage and bushland corridor study is being developed to
identify potential wildlife corridors and appropriate buffer zones to connect
bushland remnants. A Bushland Corridor Policy (DCP 84) was adopted in 1995
to assist in the retention and ongoing regeneration of remnant vegetation. the
DCP aims to ensure that the benefits of bush corridors are considered in the
planning process and to minimise potential conflicts with urban -development.
Over the next twelve months, Council proposes to undertake detailed
vegetation mapping and quality assessment of remnants within the LOA.
Integrated Environmental Management and Catchment Management
Hawkesbury Council has commenced co-ordination of all environmental
management to enhance current practices, achieve economies of scale and
provide a strategic and integrated approach to its environmental
responsibilities. An Environment Co-ordination Committee consisting of staff
involved in building and development control, environmental health, waste and
parks and recreation facilitates this approach.
Community consultation is an integral part, and takes the form of consultative
programs and direct involvement in land management. To promote co64
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A major section of the project has been incorporated into the new Western
Sydney Regional Park being established by NPWS, and the project may be
extended to other riparian corridor lands in western Sydney. This project is a
good model for a cooperative approach between several organisations, and uses
good corridor planning principles. "Greening Western Sydney" has won
several awards for its success in community involvement and on-ground
effectiveness.
"Restorin~ the Waters"
A project being carried out by the Australian Conservation Foundation and
funded by the Environmental Trusts, "Restoring the Waters" is a community
project which uses a strategy for achieving the ecologically sustainable
management of stormwater. The project is.centred around the 'deconstruction'
of a section of concrete stormwater channel and the construction of a 'natural',
meandering and tree-lined watercourse in its place. The site chosen is in the
middle reaches of Clear Paddock Creek, a tributary of the severely polluted
Georges River.
The collection, transport and use of stormwater in Clear Paddock Creek will be
managed according to total catchment management principles, creating a more
biologically diverse urban waterway. Extensive community involvement is
integral to the project, which has involved a diverse team of landscape
architects, fluvial geomorpohologists, hydrologists, habitat ecologists and
artists.

8.4

NATIONAL PARKS AND WILDLIFE SERVICE

Three new national parks and nature reserves have recently been declared by
the NSW Government in western Sydney: Scheyville National Park,
Castlereagh Nature Reserve and Dharawal State Recreation Area and Nature
Reserve. In addition, several Regional Parks have been declared, incorporating
recreational areas and biodiversity protection, including Rouse Hill Regional
Park and Western Sydney Regional Park
Scheyville National Park is five kilometres north-east of Windsor, and covers
an area of 950 hectares. It contains the largest single remnant of Cumberland
Plain vegetation on shale soil, Several vegetation communities occur, and the
park-includes Longneck Lagoon, a permanent freshwater wetland used by forty
two bird species, at least seven of which are protected by international treaty.
Castlereagh Nature Reserve is located in South Windsor and covers nearly 500
hectares. Extensive areas ofCastlereagh Woodland occur, including several
rare species.
Dharawal State Recreation Area and Nature
the south-west of Sydney near Campbellton
O'Hares Creek, the only major watercourse
which still has its catchment in an excellent

Reserve is 5,940 hectares and is in
and Holsworthy. It includes
draining the Woronora Plateau
state of preservation. The
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catchment contains a number of large upland swamps which are highly diverse
in plant species. Seventeen rare or endangered plants occur here, as well as the
endangered Broad-headed Snake, the vulnerable Koala and Long-nosed
Potoroo. A large number of outstanding Aboriginal sites occur in the area,
including rock engravings, hand stencils, axe grinding grooves and occupation
sites.
8.4 Adoption of Further Initiatives
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While these new protected areas make a significant contribution to biodiversity
conservation, they are not nearly sufficient to adequately protect the range of
species, populations and ecosystems of the region. Investigation of further
areas to be added to the conservation reserve network, and development of
appropriate landscape-level management approaches across all tenures, will be
essential for biodiversity conservation in western Sydney.
The range of initiatives described above is a small sample of the number of
biodiversity-related activities currently being implemented and planned.
However, the' UBB S findings indicate that this level and range of activity is
still inadequate.
To successfully conserve and manage the biodiversity of western Sydney,
participation by all levels of government and the community is essential.
Cooperative programs linking government and community groups, including
Aborigi-nalcommunities, can use the information and recommendations from
this and other survey reports, to plan for long-term integrated approaches-to
these issues.
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9

RECOM:MENDATIONS

9.1
Bioregional and Environmental Planning
9.1.1 Introduction
Consideration of biological diversity should be an integral part of the land use planning
process, and is currently provided for under the existing planning provisions of the
Environmental Planning and Assessment Act (1979) and the changes made by the Threatened
Species Conservation Act (1995).

I

Successfully integrating biodiversity conservation into landuse planning is a challenge for
state and local government planning. There are a number of reasons for this, including:
• it has only become a generally accepted principle in recent years;
• there is a prevalent perception that it should be achieved only by the acquisition of reserves
managed by State agencies;
• agencies do not always have expertise or an established culture which is sympathetic to
biodiversity conservation;
• there is a lack of adequate information or guidelines to explain how biodiversity
conservation can be integrated with normal council operations, especially the approvals
systems;
• protection of biodiversity and development are often perceived to be in conflict;
• there is a perception that State agencies are the sole repositories of the relevant expertise.
The results of the UBBS can be applied in the development of appropriate Local
Environmental Plans, and provide a systematic basis for considering development proposals
in a local and regional context. A key conclusion is that the environmental planning
framework must recognise that remaining remnant native vegetatiori and habitat is important
for protecting biodiversity in the region. Ideally, development proposals should be designed to
have no net adverse impact on biodiversity. In addition, the planning and development
consent process can be used to enhance biodiversity, through requiring restoration works and
habitat and corridor creation. These can be part of conditions of consent, or otherwise
integrated into the development process.
9.1.2 Issues for Planning
There are two related areas which form the basis for exploring issues concerning biodiversity
and planning: planning decisions concerning the future of land, and land management to
prevent degradation of remnant habitat. Underpinning these is the concept of "land
suitability". Planners have for many years worked within the concept of land capability, but
we are increasingly in a situation where it is the suitability of the development for the land
which is the fundamental issue, not just the capability of land to be developed. Land
capability assessments in sandstone areas, for example, have led to a situation where there is
extensive development of sandstone ridgetops, which was habitat for specialist flora and fauna
now increasingly rare.
Recommendation 1: The fmdings of the Urban Bushland Biodiversity Survey should be
recognised as an important indicator of land suitability and should be used by councils as a
key criterion for determining land suitability across their area.
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There are a number of ways in which biodiversity values can be incorporated into the existing
planning and approvals framework in NSW.
Zoning is one such mechanism, and is a primary means of addressing biodiversity planning.
Recommendation 2: Through appropriate zoning, areas of high biodiversity value should be
protected from inappropriate development, and development sympathetic to the protection and
maintenance of biodiversity values permitted. This could include protection of identified
corridor areas or significant habitat.
Recommendation 3: Control of activities in areas of high conservation value is important to
define. A key element of biodiversity conservation is retention of remnant native vegetation.
This can be achieved by a variety of mechanisms, including requiring consent for clearing,
prohibiting clearing, encouraging adoption of voluntary conservation agreements and
preparing and monitoring land management plans. Combinations of these mechanisms (and
others) may be appropriate for different circumstances.
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Through the recent review of referrals and concurrence requirements by State agencies,
NPWS supported the development of approaches to land use planning which are based on
'broader, strategic overviews and assessments of regional conservation significance, as an
alternative to dealing with individual development applications on a case by case basis. This
would require the effective integration of natural and cultural heritage considerations in the
development of land use planning instruments, such as LEPs, rather than the current practice
of considering these values at the level of individual development proposals.
Recommendation 4: The Urban Bushland Biodiversity Survey information should be used by
local councils as a basis for environmental decision-making. This information can be used by
councils to develop less reliance on State government agencies for biodiversity information,
and provide a robust basis for considering development applications and making planning
" instruments which take account of biodiversity values,
Significant bushland areas are zoned "residential" or "industrial" under environmental
planning instruments. This is often a result of past land use decisions made decades ago at a
time when bushland conservation was not considered important. While this situation remains,
landowners have an expectation that the land can be developed, even if the use is now
inappropriate. To resolve this it may be necessary for the State Government to prepare a
regional environmental plan under the Environmental Planning and Assessment Act, 1979 to
review and change the zoning of such areas to a use compatible with bushland protection.
9.1.3 State Actions
State Environmental Planning Policies
Recommendation 5: There are a number of possible changes concerning State Environmental
Planning Policy 19 (SEPP 19).
• Consideration could be given to broadening the scope ofSEPP 19 in terms of tenure and
area of application.
• Within the objectives ofSEPP 19, local councils could be required to prepare local
environmental studies for areas requiring bushland protection. SEPP 19 could state a
specific objective that councils should be encouraged to implement their own local
environmental plans for bushland protection, to ensure that controls and guidelines are
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appropriate for their situation. This approach would need to be combined with the
preparation of a comprehensive bushland strategy for the local government area, and
should use the provisions of SEPP 19 as minimum standards.
Plans of management for bushland subject to the provisions ofSEPP 19, prepared under
the Local Government Act, should be consistent With the aims and provisions of SEPP 19.
Revisions may be appropriate in relation to bushfire hazard reduction, with an exemption
for hazard reduction in accordance with a Bush Fire Management Plan which has regard
for the aims and objectives of SEPP 19.
The relationship between bushland and wetlands in urban areas needs to be clarified.
Where the two occur together, the importance of both is increased. It may be appropriate to
have SEPP 19 include wetlands. This could ensure consistency and a recognition that the
!WO are parts of an integrated spectrum of natural areas.
Councils could provide an annual assessment of the status of urban bushland in State of the
Environment reports, with this status report linked to appropriate management responses.
The circular accompanying SEPP 19 should be revised consistent with any revisions to
SEPP 19, and be required to be read in conjunction with SEPP 19.
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Circulars

Recommendation 6: Existing DUAP circulars and directives provide good direction for
appropriate actions, for example, Circular 117G21 "Conservation of Environmental Heritage
and Ecologically Significant Items and Areas" should be referred to where appropriate.

9.1.4

I

Local Actions

Planning instruments may be made under the Environmental Planning and Assessment Act
1979 and are legally binding documents. They perform an important role in regulating the use
of land. The main issues that environmental planning instruments should address are outlined
below. These are related to the threats outlined earlier in this report.

Recommendation 7: To achieve biodiversity conservation objectives, environmental
planning instruments should:
• recognise the importance of biodiversity in their aims and objectives (this needs to
specifically reflect what is important and why it is important, as outlined elsewhere in this
report);
• control clearing of native vegetation, especially on rural land, rural residential and open
space areas;
• maintain consistency of planning controls, and rationalise the large number of planning
instruments;
• recognise the role of biodiversity in agriculture, and respond to any conflicts between
agriculture and biodiversity conservation;
• recognise and map bushland;
• link planning controls and economic funding packages to provide incentives for improved
biodiversity conservation;
• aim to ensure the ongoing sustainability of bushland.
Regional Environmental Plans

Recommendation 8:
Sydney Regional Environmental Plan No.20 - Hawkesbury-Nepean River
(SREP 20) is currently under review. NPWS has made input to the review,
including details concerning the findings of the UBBS. The revised SREP 20
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will incorporate these comments, and DUAP has developed an Action Plan for
implementation of appropriate actions.
Local Environmental Plans

Recommendation 9:Looking in more detail, a local environmental plan could fulfil the
following purposes in relation to the protection of biodiversity:
• give legal recognition to objectives, strategies and principles for protecting fauna and flora
and habitat;
,
.

1

• identify and map natural areas and corridor areas;
• establish zones which provide for an appropriate level of environmental protection;
• require council consent for certain development and activities (such as clearing of habitat
or other inappropriate activities/developments), or prohibit certain types of development;
• specify standards for development and matters for consideration in the determination of
development applications;
• establish appropriate zoning to protect biodiversity values.

Recommendation 10: Objectives and principles promoting biodiversity conservation should
be applied in local environmental plans, and may include:
• to protect biodiversity in the area;
• to retain native vegetation in parcels of a size and configuration which will enable the
. existing plant and animal communities to survive in the long term;
• to protect and enhance habitat for threatened species, populations and communities;
• to identify and maintain corridors for fauna and flora.

Recommendation 11: The key principles that should be applied for biodiversity conservation
are that:
• all areas of native vegetation are of value for conservation of biodiversity;
• conservation of biodiversity requires protection and enhancement of habitat;
• large and contiguous areas of native vegetation are more viable and easily managed than
small fragmented ones, but many small areas are also important;
• a system of linkages between areas of native vegetation is desirable;
• an integrated approach to planning, design and environmental management of development
is required to ensure conservation of biodiversity;
.
• outside of conservation reserves, and dependent on the natural values of remnants, the
nature and extent of development can be adapted to complement or contribute to
conservation. This might be achieved by minimising the area, degree and duration of land
and water disturbance, and as far as possible retaining natural conditions.

Recommendation 12: Development adjoining NPWS managed lands has the potential to
impact on those lands, and may also require special planning and management responses by
NPWS. Accordingly, local environmental plans relating to lands adjacent to NPWS estate
(including national parks, nature reserves, state recreation areas) should include provision to
refer development applications to NPWS for comment
Environmental Protection Zones
A review of the current environmental planning instruments for the Survey study area
indicated that many local government areas do not contain specific environmental protection
zones. It also indicated that there is little uniformity about definitions of appropriate
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development within an environmentally sensitive area. The findings of the Urban 'Bushland
.Biodiversity Survey will provide a base for the councils involved to carry out local
environmental studies to identify in more detail environmentally sensitive areas.

,

I
I
I
I
I

Of the LEPs which do include environmental protection zones, there is considerable variation
in definitions and intent. What is common is that councils recognise the nature conservation
value of the area and wish to apply a restrictive zoning. It is important that any development
which proceeds in these zones is compatible with their biodiversity values, and that councils
make the best use of this zoning in maximising nature conservation objectives.

Recommendation 13: To maximise the biodiversity protection functions of environmental
protection zoning, it is recommended that developments which adversely affect biodiversity
values in this zone require consent. This will mean that such developments within the zone
will be assessed for their environmental impact, with the NPWS only having a role when the
impacts are assessed as likely to significantly effect threatened species, populations,
ecological communities and critical habitat as defined under the Threatened Species
Conservation Act 1995. Many councils, such as Bellingen Council, have successfully
established this criterion. Special provisions in LEPs also should include considerations
relating to biodiversity conservation which must be addressed when assessing development in
this zone.
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Recommendation 14: To ensure consistency, a uniform set of considerations should be
developed for all environmental protection zones. These could include:
• whether native vegetation is remnant vegetation in a region that has been extensively
cleared;
• whether the area has a high biological diversity;
• whether the area contains: disjunct populations of a native species or a species that is near
the limit of its geographic range; riparian vegetation; vegetation associated with wetlands;
• whether the area has connective importance as, or as part of, a corridor of native
vegetation;
• whether the vegetation is adequately represented in a conservation reserve system;
• whether the area is important as a site along a migratory route for wildlife;
• whether the area functions as an important drought refuge for wildlife;
• whether any development would be likely to contribute significantly to any of the
following problems: soil erosion; salinisation of soil or water; acidification of soil; land
slip; deterioration in the quality of surface or ground water; increased flooding;
• whether there is any need for conservation of all or some of the vegetation because of: its
unusually good condition or integrity as a sample of its type; the low boundary to area ratio
of the area; the existence within the area of Aboriginal sites; or the existence within the
area of a site of geological significance.

J

I

1

Zoning of NPWS estate

J
Recommendation 15: Across the study area councils also vary in the zoning which applies to
NPWS managed lands. In order to provide consistency in the strategic planning process where
LEPs cover NPWS estate, it is recommended that all NPWS estate be consistently zoned 8(a),
and that areas that the NPWS propose to be added to the NPWS estate be consistently zoned
8(b), subject to the agreement of the Director-General of the National Parks and Wildlife
Service, and the wording on the land use table be consistent with that provided below.
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ZONE 8(A) (NATIONAL PARKS AND STATE RECREATION RESERVES - EXISTING)
1
Objectives of the zone
The objectives are (a) to identify land which is reserved or dedicated under the NPW Act 1974.
(b) to allow for the management and appropriate use of that land as provided for in the
NPW Act 1974.
2
Without development consent
.
Any land use undertaken in accordance with the NPW Act 1974 and any land use
incidental or ancillary to such a land use.
3
Only with development consent
Nil
4
Prohibited
Any development not included in item 2.

D
D

o
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ZONE 8(B) (NATIONAL PARKS AND STATE RECREATION RESERVES PROPOSED)
1
Objectives of the zone
The objectives are (a) to identify land which is to be reserved or dedicated under the NPW Act 1974.
(b) to protect the values of that land for which it is proposed to be so reserved or
dedicated.
2
Without development consent
Nil
3
Only with development consent
Any land use authorised by the NPW Act 1974 and any land use incidental or ancillary
to such a land use.
4
Prohibited
Any development not included in item 3.
Recommendation 16: The following models explore possible appropriate environmental
protection zonings, to allow a more strategic approach to comprehensive environmental
planning instruments. Development of a consistent set of zonings across western Sydney
would promote biodiversity conservation and landuse planning.
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ENVIRONMENTAL PROTECTION - 7A (WETLANDS)
1.
Objectives of zone:
(a)
to protect the ecological value of wetland areas;
(b)
to assist in the maintenance of acceptable water quality in the relevant aquatic systems;
(c)
to provide for development that is compatible with the ecology of wetland areas..
2.
Developments permissible without development consent:
Nil.
3.
Developments permissible only with development consent:
development for the purpose of:
aquaculture; open space, works that promote the scientific or educational value of wetlands.
4.
Developments that are prohibited:
any purpose other than a purpose listed in item 3.
ENVIRONMENTAL PROTECTION - 7B (CATCHMENTIHILL SLOPE)
1.
Objectives of zone:
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(a)
to protect the natural environment of sensitive areas within the catchment of relevant
nvers;
(b)
to provide protection for the valleys and escarpments within the catchment of the
relevant rivers;
.
(c)
to protect the scenic quality of visually prominent areas and the water quality within
the catchment of the relevant rivers;
(d)
to provide for development that is compatible with the landscape of these areas.
2.
Developments permissible without development consent:

Nil
3.
Activities/developments permissible only with development consent:
development for the purposes of:
agriculture; home occupations, special care homes; agricultural structure; aquaculture;
attached dwellings; bushfire hazard.reduction; communication facilities; dams; dwelling
houses; gardening; landscaping; recreation areas; recreation facilities; utility installations.
4.
Developments permissible that are prohibited:
any purpose other than a purpose listed in item 3.

ENVIRONMENTAL PROTECTION -7C (NATURAL HERITAGE)
1.
Objectives of zone:
(a)
to protect the ecological value of areas of natural heritage;
(b)
to assist in the maintenance of acceptable habitat;
(c)
to provide for development that is compatible with the ecology of areas of natural
heritage.
2.
Developments permissible without development consent:
Nil.
3.
Developments permissible only with development consent:
development for the purposes of:
development that promotes the scientific or educational value of areas of natural heritage.
4.
Developments that are prohibited
any purpose other than a purpose listed in item 2 or 3.

ENVIRONMENTAL PROTECTION - 7D (RIPARIAN ZONE)
1.
(a)
(b)

Objectives of zone
to protect the ecological value of riparian areas;
to assist inthe maintenance of acceptable water quality along the relevant rivers;
to provide for development that is compatible with the ecology of riparian zones areas.
Developments permissible without development consent:

(c)
2.
Nil.
3.
Developments permissible only with development consent:
development for-the purpose of:
camp or caravan sites; open space; works that promote the scientific or educational value of
riparian areas.
4.
Developments that are prohibited:
any purpose other than a purpose listed in item 3.

ENVIRONMENTAL PROTECTION - 7E (RIDGE TOP)
1..
(a)
(b)
2.

Objectives of zone:
to protect the ecological value of ridge top areas;
to provide for development that is compatible with the ecology of ridge top areas
D~velopments permissible without development consent:
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Nil.
3.
Developments permissible only with development consent:
development for the purposes of:
communication facilities; fire trails; works that promote the scientific or educational value of
ridgetop land.
4.
Developments that are prohibited:
any purpose other than a purpose listed in item 3.
,"

Development Control Plans

Ii
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Recommendation 17: It may be appropriate to develop a model Development Control Plan
that includes controls for the protection of remnant vegetation and habitat and appropriate site
design to minimise the impact of development on biodiversity. Controls need to include
measures that work with the natural processes of the site and should minimise stormwater
runoff and pollution, minimise soil disturbance, and minimise the impact of proposed
developments. Positive design measures can also be promoted, such as installation of
rainwater tanks for on-site detention, the use of indigenous plant species, and landscaping that
enhances wildlife corridors and creates continuous areas of vegetation and habitat across the
region. Lists of appropriate locally indigenous plant species can be part of this model, and can
also be used in specifications for council designers and contractors.
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9.2 Biodiversity Management - Regional
The conservation of biodiversity cannot be comprehensively achieved only
within the scope of formal protected areas. The concept of biodiversity implies
interrelatedness and this is best maintained in fully functioning ecological
systems. The present and foreseeable future allocation of protected areas will
not be adequate to support continued viability of all ecosystem types. AU
tenures - private, public, and protected - need to be included in the assessment
and subsequent establishment of a Comprehensive Adequate and
Representative reserve system for ecosystems.
Off-reserve lands in the context of biodiversity management include parcels of
native vegetation both ecologically intact and degraded. Their significance lies
in the relationship they have with other patches around them in the wider
matrix of the landscape. They include roadside reserves constituting dispersal
corridors for flora and fauna; undeveloped "bush blocks" or those parts of
farming properties which have been left alone because they are either too steep
or too rocky to be productive;and municipal parks containing significant
habitat trees, riparian areas or other bushland.
Ecosystem management is a complex subject, with both on-ground and
organisational aspects. Subheadings 1 - 5 below look at organisational issues,
while sub-headings 6 - 8 review some important on-ground issues.
A 1996 evaluation of incentives and instruments for conserving biodiversity,
Reimbursing the Future (Young et al, Biodiversity Unit, Department of the
Environment, Sport and Territories) provides the best recent summary of many
relevant issues in this area. Many of the points in the first three sub-headings
below are adapted from this report.
9.2.1 Institutional Capacity and Bioregions
Governments at all levels should be committed to building structures that
support local communities and industries to protect biodiversity. This includes
providing access to appropriate instruments and giving consistent signals to
resource users and consumers about the importance of conserving biodiversity.

Recommendation 18: The appropriate scale for decision making on

I
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biodiversity is bioregional, but local councils (whose boundaries are rarely
consistent with bioregions) provide an appropriate base for biodiversity action
because of their close ties with the community and their role in land use
decision making. Ensuring communication between councils within a bioregion
would help co-ordinate biodiversity activities across both administrative and
biophysical boundaries.

I

The UBBS is one of the steps in developing relevant information at the
bioregionallevel which should be included in all stages of strategic and landuse planning at the local level. The Comprehensive Regional Assessment
process currently being undertaken for forested land in NSW will provide
further geographic areas with this level of bioregional data.
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Recommendation 19: Recognising a greater emphasis on local government for
biodiversity conservation has at least two linked implications. Commonwealth
funding formulas for allocation of money to local government need to reflect
some of the costs incurred in managing biodiversity. Revisions of formula
could reflect: area within the national park system or under conservation
covenants; areas of important roadside vegetation; the number of threatened,
rare or endangered species in the area that are being protected under a council
endorsed and state approved management plan. In response to these changes,
local government should provide annual biodiversity audits (probably most
efficiently through State of the Environment reports) which are then factored
into the Commonwealth Grants Commission formula.
-In western Sydney, the Hawkesbury-Nepean Catchment Management Trust
(HNCMT) coordinates catchment-scale activity over most of the study area of
this survey, with smaller areas covered by the Georges River Catchment
Management Committee and some areas not yet covered by a CMC. The
HNCMT supports a number of programs coordinating data-gathering in the
catchment, and has established protocols for a consistent approach. It also
funds applied research grants for higher degree students, and has a database on
sub-catchment and LGA biodiversity.
9.2.2 Voluntary Incentives
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Voluntary incentives are generally perceived by the community as noninterventionist and equitable. They can be used where applicants have a
genuine interest in protecting biodiversity and little interest in obtaining a
financial concession for themselves.
In NSW the main voluntary incentive is a property-right structure: Voluntary
Conservation Agreements (YCAs) under the National Parks and Wildlife Act
(1974). These are tied to the title of the land and exist in perpetuity. In
exchange for agreeing to create a covenant for the protection of biodiversity on
the land, the owner receives assistance in developing an appropriate plan of
management for the area and sometimes for some management works, such as
fencing. Voluntary Conservation Agreements have mostly been used to protect
examples of ecosystems that are inadequately protected at a statewide level.
Recommendation 20: VCAs may be an appropriate mechanism for protection
for many of the areas of high biodiversity value which occur on private land in
Western Sydney. Appropriate consultation and negotiation to explore this
possibility is necessary.
It may be appropriate to support local government and non-government
organisations to acquire and hold conservation covenants and easements and
enter into management agreements. This could allow a finer level of detail
applying at the local level and spread the cost burden.

I·
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9.2.3 Economic instruments
Economic instruments to support and encourage biodiversity conservation can
cover a range of approaches. Young et al (1996) list a set of general guidelines
responding to the issues of reimbursement, compensation and costintemalisation:
• "wherever possible and cost-effective remove the underlying cause of
biodiversity loss;
• wherever possible, the costs of providing biodiversity conservation should
be made part of normal market expectations and part of the normal costs of
production;
• those whose actions increase the risk of biodiversity loss should be made to
pay for or absorb the cost of controlling and preventing that risk from
causing actual damage;
• where there is no means by which the market can be made to recover the full
costs of biodiversity conservation, mechanisms to reimburse non-marketable
costs should be pursued;
• for site specific problems, direct payments be made under the guidance of a
management agreement underpinned by a conservation covenant or other
similar agreement that ensures that society would benefit from the
management action undertaken;
• for general problems, like the failure of rating systems to encourage
biodiversity conservation, the underlying cause of the problem be redressed
so that the general mix of incentive signals given to producers encourages
respect for biodiversity values."
Specific responses to these general directions can take many forms. Increased
Commonwealth funding to 10Galgovernment to assist with biodiversity
management has been mentioned earlier. Property valuations that reflect
reduced development potential because of biodiversity issues can be used to
reduce rating and land taxation, providing a direct benefit to the property
owner. This can be supported by Federal or State subsidies to councils to
balance the consequent loss of revenue. Rural property owners can already
claim 100% of the costs of implementing measures to reverse land degradation
off their income tax, and these measures can often incorporate biodiversity
protection such as fencing out remnant bushland and carrying out revegetation
activities (these are currently not underpinned by covenants or other robust
agreements).
Farrier (1995) suggests that landowners forced by regulation not to clear
vegetation on their properties are not likely to be enthusiastic land managers,
and consequently regulation should be combined with financial incentives:
"Paying private landholders to manage land in the interests of conserving
biological diversity and protecting ecological integrity is a different mechanism
to paying compensation to those who are required to forego an activity which
will degrade or destroy the basic resource itself. While compensation is
backward-looking, management payments look to the future and provide a
legitimate subsidy for the production of a commodity - biological diversity for which there is currently only a very restricted market."
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·m-Appropriate mechanisms to safeguard community interest would need to be
used as well.
Recommendation 21: In terms of direct financial assistance, various grant
programs exist to support conservation efforts on private land and councilowned land (see Appendix). These can range from fmancial support to prepare
management plans and carry our studies, through to assistance with
implementation activity. Grants are provided by all levels of government,
Catchment Management Trusts and philanthropic organisations. Large
corporations also often provide sponsorship for environmental activity. Land
owners and managers and community groups need to be aware of these sources
and seek appropriate support for their biodiversity-related activities.
9.2.4 Regional cooperation

I:

Ii

The importance of regional scale awareness in biodiversity conservation has
been mentioned already. This survey constitutes a major contribution to
regional understanding of biodiversity issues and trends in western Sydney.
Recommendation 22: There are a number of existing structures which could
incorporate biodiversity planning and management in their activities. Some of
these are already active in this area. Organisations include:
• Hawkesbury-Nepean Catchment Management Trust (HNCMT);
• Georges River Cacthment Management Committee;
• Western Sydney Regional Organisation of Councils (WSROC);
• Macarthur Regional Organisation of Councils (MacROC).
Avenues for further developing regional approaches to biodiversity protection
and management through these structures should be explored.
At a smaller scale, councils need to co-ordinate with their immediate
neighbours on biodiversity and planning issues. Council boundaries are often
defined by natural features such as drainage lines which contain remnant
vegetation, and these need co-rdinated management from both councils, using
catchment management approaches as well as managing the riparian area itself.
9.2.5 Wildlife Corridors
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Wildlife corridors are linear areas of habitat either intact, disturbed or
rehabilitated, which contrast with the surrounding landscape matrix and
connect at least two patches which were connected historically. In the context
of western Sydney, such surrounding landscape is either agricultural or,
increasingly, urban/residential and industrial. The best recent discussion of
corridors is Wilson and Lindenmayer, Wildlife Corridors and the Conservation
of Biodiversity (ANU, 1995). Much of the following discussion is taken from
this source.
As identified in the chapter on threats, the most significant factor causing
biodiversity decline is habitat loss, fragmentation and degradation.
Fragmentation disrupts habitat continuity and creates small habitat fragments.
The establishment or maintenance of wildlife corridors is widely used in an
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attempt to mitigate these problems by enhancing connectivity between wildlife
populations in fragmented landscapes.

.
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Wilson and Lindemayer identify a number of general principles for corridors:
• to be effective conservation systems, corridor networks must connect larger
habitat patches. If they comprise only linear features, they will protect
mainly generalist species which can use habitat edges, rather than species
which require core habitat areas;
• design and establishment must be based on explicit conservation goals, and
take into account: the ecology of the target species; co-occurring species and
competitors; the nature of the landscape matrix; and those taxa likely to be
affected (both positively and negatively) by the corridor network;
• assessment of corridor effectiveness must be based on an evaluation of its
role in establishing and maintaining connectivity between wildlife
populations;
• ongoing management, protection and monitoring are important once
corridors are established;
• corridor networks must be developed within a framework of landscape
management, as this will facilitate the integration of nature conservation
with other forms of land use.

,

Because information about the effectiveness of wildlife corridors is incomplete,
it is important to take an experimental and adaptive approach, monitoring the
corridor network for effectiveness and making appropriate changes as new
information dictates. Corridors should also not be viewed as an all
encompassing solution to the conservation problems caused by human
fragmentation of ecosystems ~there may be instances where the
implementation of a corridor system may have a negative impact on
biodiversity conservation.
',
While there is great demand for a simple "recipe" for corridor design and
establishment, available research indicates simple solutions do not yet exist.
There are, nevertheless, a number of identified factors which should be
considered in corridor design:
• the need to include areas which vary in topography and vegetation cover;
• the size of the habitat patches being connected;
• the presence of gaps and barriers;
• the need to minimise the impacts of the surrounding matrix;
• the importance of establishing several layers of vegetation to provide all
strata of the original vegetation structure.
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While the width and length of corridors reflect the potential area available as
. habitat, linear configurations can influence animal behaviour. Animals
requiring large territories or which have special dietary and habitat
requirements are most likely to be affected by spatial configuration and
reduction in habitat size. Recher et al (1987), in a study of corridors in southeastern NSW, found that greater gliders, which are solitary, occupy a small
home range and feed on various species of eucalypt leaves, appeared to be little
affected by forest fragmentation. In contrast, the yellow-bellied glider (which
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was also found in western Sydney in this Survey), appears to be strongly
affected by forest fragmentation. Yellow-bellied gliders are social, occupy
large home ranges .and have specialised foraging habits. Their home ranges also
typically encompass both ridge and gully habitats.
Corridor width influences the relative amount of "edge" versus "interior" or
"core" habitat, and thus the potential intensity of edge effects including
microclimate changes, weed invasion and predation. If corridors are too
narrow, they may be dominated by agressive edge species to the detriment of
forest-interior species. In general, corridors must be wide enough to have a core
area which is not dominated by edge effects.
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Gaps in corridors can be overcome by some species, but may be absolute
barriers to others. Even small roads or fire trails crossing habitat may cause
physical barriers for small mammals and invertebrates, while conversely
allowing incursion of predators such as foxes.which preferentially use such
pathways to penetrate habitat.
.
Recommendation 23: Appropriate principles and design factors should be
used in any corridor development and management programs, interpreted as
necessary for the species and ecosystems of western Sydney.
In western Sydney, corridors exist where there is roadside vegetation, creeks
and minor drainage lines with remnant vegetation, and undeveloped ridgetop
areas. In creeks such as Eastern Creek, the water stream itself represents a
corridor for fIsh and other aquatic species while the vegetation and landforms
adjacent provide habitat for terrestrial species. It is generally the case that
riparian corridors support greater diversity of species than unwatered areas,
particularly of species which rely on watercourses for food, such as the Azure
Kingfisher and the Eastern Water Dragon. However, some species are
specialists of other landscape types such as ridgetops, so a diversity of
landscape elements is important in corridor design.
Road reserves have been identified as important wildlife corridors in rural areas
where the corridors are often of considerable depth and constitute the only
native vegetation cover within a sea of crop or grazing land. In urban
environments like western Sydney, road reserves tend to be much narrower and
less ecologically intact. However they are still important to maintaining
biodiversity outside of reserves. While roads and subsequent ribbon
development are significant causes of habitat fragmentation, they may also
provide important remnants in a sea of urban development. Where habitat
remains, either intact or degraded, its conservation and rehabilitation is vital to
maintaining biodiversity. Road reserves need to be identified not only for their
value as people movement corridors but also as 'wildlife corridors. Recognised
in this way, such road reserves need to be protected from degradation by
incorporation within a reserve web which includes other roadside areas, creek
corridors, and larger patches of habitat on both public and private property.
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9.2.6 Degraded habitat and Ecosystem restoration
In urban areas degraded habitat may be very important for some species.
Snakes and lizards sheltering under old conugated iron, brush-tailed possums
living in roofs and bats roosting in tunnels and stormwater drains are all

examples of species adapting to new shelter sites as their natural ones
disappear. Awareness of the possible habitat value of degraded and developed
environments allows for retention and securing of some of these shelter sites,
such as making tunnels safe for children by installing grills which still allow
for the regular movement of bats using them.
Some native species manage to co-exist fairly well with human settlement and
development, some species persist by being small, secretive and wellcamouflaged, and some are very sensitive to disturbance and do not often
persist as development changes their natural habitats.
Ecosystem restoration and reconstruction has become much more accepted in
recent years, and many councils and other agencies regularly carry out bush
regeneration and tree planting activities. These activities have many positive
goals and results, but need to be approached in an informed and skilled manner.
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Recommendation 24: Use of local native species grown from locally collected
propagation material will help support biodiversity conservation at the species
and genetic levels. Understanding of the structure and composition of the
vegetation community which is being re-established is essential to
conservation at the ecosystem level. Revegetation strategies need to include the
maximum range of structural diversity, establishing all the layers of the
vegetation community. (It is also important to be aware that it is almost
impossible to re-establish the full range of organisms, including invertebrates
and microorganisms, which may have originally existed at the site.) It may be
appropriate to develop a native vegetation management manual to train council
staff in environmentally safe, ecologically sound and cost effective vegetation
management practices. Establishment of a regional nursery program for
propagation of indigenous plants may be an effective aopproach.

I
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. Similarly, it is important to recognise that suitable habitat for fauna may take
many years to develop. Itmay take 5-10 years for understorey to develop to the
stage where it provides resources for nectivorous birds. while the needs of
hollow-nesting species such as arboreal mammals and birds may not be met for
50 - 200 or more years (Wilson and Lindenmayer 1995).
Recommendation 25: Creating artificial habitat may be one way of offsetting
these time lags. Artifical nest boxes, appropriately designed for the target
species; retention of standing dead trees; and using logs and branches salvaged
from pruning and clearing operations as ground habitat 'can all assist in creating
habitat niches while vegetation is still immature. Some .species effectively use
toad crossings in the form of culverts or underpasses.
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9.2.7 Land management plans
Land management for biodiversity conservation in urban and semi-urban areas
is often more difficult and expensive than in other areas because of the nature
and extent of the threatening processes and the greater likelihood of conflict
over expectations for land use (DEST 1994).
.

m
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Fundamental to good land management is appropriate plans of management.
Plans of management are prepared for conservation reserves managed by
NPWS; areas of land with Voluntaty Conservation Agreements managed by
private landholders; and are required under the Local Government Act for areas
of "community land". A plan of management is founded on good baseline
information about the attributes of the land, allows the establishment of clear
goals for management, provides a coherent base for management decisions, and
provides for review and adjustment in accordance with the achievement of its
goals. Management practices have the potential to unknowingly cause the loss
of biodiversity, so management plans should be explicit about individual
practices and techniques.

Recommendation 26: Plans of management for land intended to conserve
biodiversity (eg. community land: natural areas) should address the following
elements:
• local and regional status of the populations and ecosystems on the site;
• detailed knowledge of the biodiversity and and other biophysical features of
the land;
• information on the nature of the threatening processes and how to minimise
or eliminate them; .
• community support and involvement in managing the site;
• adequate resources for the intended management;
• regular monitoring of the effectiveness of management.

Recommendation 27: Land management plans for specific sites in Western

,
,

Sydney should sit within a nesting set of plans to conserve biodiversity at the
local level, regional (or catchment) level, and then metropolitan, state and
national levels. Greening Australia's "Local Greening Plans" (Greening
Australia 1995) approach is a good example of this, and is being used by
several councils in western Sydney' (Campbelltown, Parramatta, Blacktown).
This survey provides information at the local and regional scales, and will form
part of strategic biodiversity planning at the metropolitan scale. Development
of local "greening plans" for these councils will include a finer scale of detailed
survey and mapping, and development of appropriate management regimes for
identified areas of biodiversity conservation significance.

1
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9.3 Biodiversity

Management

- Specific

9.3.1 Flora
The Flora Technical Report contains detailed data and discussion of the UBBS
findings for flora in Western Sydney. Detailed recommendations for flora
issues are made in that report, and detailed site-specific recommendations are
made in the LGA Flora Summaries, which are an appendix to the Flora
Technical Report. The recommendations listed here are an abridged summary.
Recommendation
28: The UBBS found that many flora species, populations
and communities were of state, regional or local significance, and were not
adequately protected. These species, populations and communities have been
recommended for further reviewed by NPWS, prior to submission to the
Scientific Committee of the TSC Act for determination on listing on the
schedules of that Act.
Many of the sites surveyed showed evidence of the operation of processes
threatening the native flora of those sites. Response to those threats, and .
conservation of the biodiversity values, can be made through a range of
mechanisms, including tenure-based, planning-based and management-based.
Recommendation
29: To achieve appropriate flora conservation outcomes, the
remnants surveyed by the UBBS should be reviewed in terms of tenure and
planning. Some areas may be appropriate for investigation as possible
conservation reserves under the NPWAct; some may be appropriate for
negotiation of Voluntary Conservation Agreements; and some may be more
appropriately protected by changes to zoning or other planning mechanisms.
Recommendation
30: For some of the sites of high flora biodiversity in
Western Sydney, changes to tenure or zoning may not be possible or
appropriate. The flora of these sites could respond to changes in management
by the current managers. This would involve appropriate plans of management,
adequate training for staff and adequate. on-going management resources.
Recommendation
31: Effective biodiversity management cannot be done
within isolated remnants. Accordingly, a number of potential vegetation
corridors are identified by the UBBS project for regeneration, planting and
management, to recreate connectivity across the landscape. Council,
community and government agencies could form partnerships to plan and
implement these corridors.
Recommendation
32: To prioritise appropriate flora protection and
management approaches within councils, pilot projects have been suggested by
the UBBS project in each local government area to encourage immediate
involvement in ecological restoration and flora management activity.
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9.3.2 Fauna
The Fauna Technical Report contains detailed data and discussion of the UBBS
findings for fauna in Western Sydney; Detailed recommendations for fauna
issues are made in that report. The recommendations listed here are an abridged
summary.

Recommendation 33: The UBBS found that many fauna species, populations
and communities were of state, regional or local significance, and were not
adequately protected. These species, populations and communities will be
further reviewed by NPWS prior to submission to the Scientific Committee of
. the TSC Act, for determination on listing on the schedules of that Act.

Recommendation 34: Habitat-based conservation approaches will complement

I.

,
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species-based conservation approaches such as listings under the TSC Act. To
achieve appropriate fauna conservation outcomes, the remnants surveyed by
the UBBS should be reviewed in terms of tenure and planning. Some areas may
be appropriate for investigation as possible conservation reserves under the
NPW Act; some may be appropriate for negotiation of Voluntary Conservation
Agreements or other appropriate agreements with other government agencies;
and some may be more appropriately protected by changes to zoning or other
planning mechanisms. Priorities for protection are further described in the
Fauna Technical Report.

Recommendation 35: Because of the very significant level of impact on the
fauna of the region, some areas are particularly important as reference sites for
fauna biodiversity. These sites include aquatic ecosystems, and should be
priorities for appropriate protection and management. For aquatic systems, this
may also have benefits in terms of water quality and flood management.

Recommendation 36: For some of the sites of high fauna biodiversity in
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Western Sydney, changes to tenure or zoning may not be possible or
appropriate. The fauna populations of these sites could be protected by changes
in management by the current managers. This would involve appropriate plans
of management, adequate training for staff and adequate on-going management
resources.

Recommendation 37: Recreating connectivity across the landscape will be
essential to the survival of some fauna species which require large home ranges
and extensive areas for dispersal and colonisation. Council, community and
government agencies could form partnerships to plan and implement corridors
for these critical species, which will have to cross tenure boundaries to be
effective.
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9.4. Community Education and Participation
9.4.1 Motivation and Education
Research and community consultation clearly indicate that envirorunentally
responsible behaviour is far more likely to result when people have a basic
knowledge of the issues at stake. The more motivated people are, the less the
need for expensive enforcement and monitoring.
Motivation, information and education make a major contribution in
reinforcing and making more effective other incentive-based mechanisms. One
of the most successful tools to building motivation is to support structures that
maximise community and industry ownership of biodiversity decisions.
However, evidence indicates that there is also sometimes a significant gap
between attitudes and behaviour, especially when there is conflict with other
goals. For this reason, it is important to ensure that motivational approaches are
backed up with regulatory structures.
Recommendation 38: Every effort should be made be government and NGOs
to maximise raising of awareness of the issues of urban biodiversity with the
broader population.
9.4.2 Volunteer bush regeneration

,.
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A recent survey by NPWS (Rees and Smith, 1996) analysed the involvement of
volunteers in bushland rehabilitation on local government and NPWS estate in
the greater Sydney region. The survey found that during the 1994/95 financial
year, there were nearly 5,000 volunteers working in 468 groups or individually
in Sydney's bushland. Valued at the rate used by Landcare ($12.50/hour), these
volunteers carried out well over $1 million worth of work. The geographic
spread of the volunteer bush regeneration effort across Sydney is very uneven,
with six councils managing over 70% of all volunteers. Paradoxically, councils
with vegetation communities which are generally well-represented in national
parks (ie sandstone communities), had the highest level of volunteer
involvement, whereas councils with rarer vegetation communities not well
protected in existing reserves were much less involved in volunteer bush
rehabilitation activities. There has been a 450% increase in active volunteer
participation in the four years leading up to the study, and the return on
investment to the contributing organisations has been very high. These figures
indicate the success of this approach in helping to manage urban bushland, and
all councils and other agencies managing bushland should encourage and
support volunteer programs such as these.
Recommendation 39: Many urban bushland regeneration and revegetation
projects use volunteer involvement. This approach is an excellent way of
fostering community understanding and involvement. Volunteers should be
given clear information on the goals, techniques and sigilificance of the project,
and should have qualified and experienced team leaders to direct and supervise
works. Results of successful projects include not only effective on-ground
solutions, but an informed and committed community.
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